
 

 Volume 34 العدد

  2Partالمجلد 
  2024July يوليو

International Science and 

Technology Journal 

 المجلة الدولية للعلوم والتقنية

 م 7/2024/ 30 بتاريخ: وتم نشرها على الموقع م6/2024/ 30 تم استلام الورقة  بتاريخ:

 

 حقوق الطبع محفوظة 
 لعلوم والتقنية الدولية ل مجلةلل

 

Copyright © ISTJ   1 

 

Prevalence and Correlation of Risk Factors in 

Diabetic Retinopathy Progression at the 

Ophthalmology Department, Tobruk Medical Center, 

Libya. 

6703hlafwww.doi.org/10.62341/ 

*Fathy Abdolmejed1*, Asma K. Abdullatief2, Lubnah A. Naseeb 3, 

Asraa H. Aqoup4, Hajar A. Nasr 5 

1 Ophthalmology Department, Tobruk University, Tobruk, 2,3,4,5Medical 

student, Tobruk university, Tobruk, 

* Fathy.Abdolmejed@tu.edu.ly 

Abstract 

Diabetic retinopathy is a condition of the eyes that can affect people 

with diabetes. This is the degree at which the retina's blood vessels 

are damaged by high blood sugar. These vascular structures can 

expand and rupture. Additionally, the vessels might close, 

preventing the circulation of blood. Sometimes, abnormally new 

blood vessels might grow on the retina. Any of the foregoing 

changes could impair your vision. 

The aim of this study is to identify risk factors that may enhance the 

development of diabetic retinopathy and explore strategies for 

reducing the possibility of visual impairment caused by this 

condition. 

A prospective cross-sectional study of diabetic patients registered at 

the Eye Department of Tobruk Medical Center in Tobruk, Libya 

between (01.06.2023 to 29.02.2024). Data was collected using a 

self-administered questionnaire. Grading of DR (diabetic 

retinopathy) was done by slit-lamp examination and fundoscopy by 

an ophthalmologist. Descriptive analysis included percentage, mean 

of age, and p-value by using SPSS 25. 

Result: There were 85 diabetic patients, with a mean age of 63.5 

and an age range of 31 to 85 years. Of these, 98.8% were of Libyan 

nationality and 96.4% were place of residencein Tobruk. Forty-three 

women were present. Compared to individuals with diabetes for less 
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than ten years, those with diabetes for eleven to fifteen years had an 

almost five-fold increased chance of having diabetic retinopathy 

disease (DR). Patients with poor diabetes control (HbA1c > 9) had 

a 25-fold increased chance of developing PR compared to those with 

adequate control (HbA1c < 7.5). 

Conclusion: Patients with uncontrolled diabetes and those with the 

disease for a longer period of time are more likely to develop 

diabetic retinopathy and experience visual impairment.    

Key word: Diabetic retinopathy, poor diabetes control, longer 

period of diabetes, Tobruk, Libya. 
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 الملخص
التي يمكن أن تؤثر على الناس  مرضيةالسكري هو حالة من حالة  شبكيةعتلال الإ 

المصابين بالسكري. هذه هي الدرجة التي تتضرر فيها الأوعية الدموية في شبكية العين 
 بالإضافةو وعية أن تتوسع وتتمزق. من جراء ارتفاع نسبة السكر في الدم. ويمكن لهذه الا

عية الأو  نمو الدم. في بعض الأحيان، سريانذلك، قد تغلق الأوعية، مما يحول دون  إلى
 على شبكية العين. وأي تغيير من التغييرات تؤثرالدموية الجديدة بشكل غير عادي قد 
  .السالفة الذكر يمكن أن يضعف رؤيتك

ي ر اعتلال الشبكية السكر تحديد عوامل الخطر التي يمكن أن تعزز تطو  أهداف الدراسة:
 لحالة.ااستكشاف استراتيجيات للحد من إمكانية الإصابة بإعاقة بصرية ناجمة عن هذه  و

 يالطب رق طب مركزب قسم العيون  دراسة مستقبلية شاملة لمرضى السكري المسجلين في
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جُمعت و قد  (،02/10/0102إلى  10/10/0102ه بين )وقد تم إجراء في طبرق، ليبيا
طريق إجراء  السكري( عنالشبكي الاعتلال )تصنيف م نات باستخدام استبيان ذاتي. تالبيا

 صائي العيون بالقسم.من قبل أخقاع العين فحص ل
من الأرجح أن يصاب المرضى الذين يعانون من مرض السكري غير الخاضع  الاستنتاج:

كية من الزمن باعتلال في الشب أطولوالذين يعانون من هذا المرض لفترة  الجيدة للمراقبة
 .بصرفي الالسكري ويصابون بإعاقة 

 
Introduction: 

Diabetes mellitus is a chronic metabolic disease characterized by 

hyperglycemia or hypoglycemia, damage to large blood vessels 

(macrovascular), like cardiovascular and cerebrovascular disease, 

and damage to the small blood vessels (microvascular), like 

nephropathy or retinopathy. (Jennifer 2019) (Moudgil 2021) 

One of the most widely common microvascular complications 

associated with diabetes mellitus is diabetic retinopathy. In the 

western world, diabetic retinopathy (DR), is among the leading 

causes of adult blindness. (Sahiledengle 2022) (Ashraf 2022) 

Diabetic retinopathy is more common in patients with type 1 

(insulin-dependent DM) than in those with type 2 (insulin-

dependent DM) and was found to be related to both, the severity of 

hyperglycemia and the presence of other chronic diseases like 

hypertension. (Alharbi 2020) 

Diabetic retinopathy is typically discovered in its advanced stages. 

Due to low motivation for routine healthcare and a lack of 

knowledge about the disease's risk in our nation, diabetic people in 

our community typically receive consultations after the condition 

has manifested symptoms. (Silva 2017) Early detection of DM, 

good control blood sugar in blood and effective diabetes 

management with diet and exercise can significantly decrease 

progression of diabetic retinopathy. (Alali, N.M 2022) 

(Sahiledengle 2022) 

On an international scale, diabetes-related retinal degeneration is 

one of the most prevalent causes of blindness. Due to continuous 
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exposure and insufficient monitoring of blood sugar, the retinal 

blood vessel is damaged. (Esmaeil 2023) 

When diabetic retinopathy initially appears, it is typically 

asymptomatic. This is because patients with DR are often not 

diagnosed until a long time later, and if management is delayed, the 

disease will eventually progress into further advanced stages. 

(Esmaeil 2023) There are various stages of diabetic retinopathy 

(DR), ranging from mild non-proliferative stages with small 

microaneurysms of retinal blood vessels to severe proliferative 

stages with the growth of new, fragile retinal blood vessels. These 

stages can cause problems such as vitreous hemorrhage, macular 

ischemia, and retinal detachment, which can result in advanced 

blindness. (Yasir ZH 2019) (Aiello 2018) 

Pan-Laser-Photocoagulation (PRP) was an essential component of 

DR treatment over the previous ten years in order to lower the risk 

of severe visual loss by lowering the possibility that DR would 

develop to proliferative diabetic retinopathy (PDR). Our current DR 

classification systems cannot be formally employed to prognosticate 

such eyes that have received disease-modifying treatment because 

typical DR lesions including hemorrhage, microaneurysms, and 

neovascularization tend to recur after successful PRP. (Silva 2017) 

A formal classification for these post-PRP eyes was really not 

necessary because PRP had a persistent and long-lasting effect on 

minimizing retinal ischemia. However, with the current treatments, 

we can utilize for DR and diabetic macular edema (DME) therapies 

such intravitreal anti-vascular endothelial factor (anti-VEGF) and 

corticosteroid injections have been shown to improve the fundus' 

appearance. (Flaxel 2020) (Moudgil 2021) 

The objective of this study 

 Objectives to calculate the frequency and determine the 

relationship between risk factors such as patient age, diabetes type, 

duration, and lack of control in patients with diabetes mellitus who 

visit the Tobruk Medical Eye Department in Tobruk, Libya, and 

experience progressive diabetic retinopathy. 
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Materials and Methods 

A prospective cross-sectional study of diabetic patients registered at 

Eye department of Tobruk medical center in Tobruk-Libya between 

(01.06.2023 to 29.02.2024). We employ self-administered 

questionnaires in combination with in-person interviews to obtain a 

high collaboration rate and an effective data collection process. A 

dilated comprehensive eye exam with an emphasis on evaluating 

diabetic eye disease was done for all individuals with diabetes. A 

thorough medical and ocular history, along with information on the 

length of diabetes, glucose control, and current medications, all 

were included. VA (visual acuity) evaluation, slit-lamp bio-

microscopy, IOP (intra ocular pressure) measurement, pupillary 

assessment, gonioscopy, as well as indirect ophthalmoscopy 

examination of the periphery of the retinal examination by an expert 

ophthalmologist. Descriptive analysis includes percentage and 

mean, median, and p-value by using NPar- Wilcoxon signed Ranks 

test use SPSS 25. 

The Hba1c is recommended as a standard of care for testing and 

monitoring of diabetes according to the American Diabetes 

Association (ADA); Hba1c < 7.5% is considered a controlled 

diabetic patient, and >7.5% are poor controlled diabetes mellitus 

patients. Diabetic retinopathy grades are divided into non-

proliferative diabetic retinopathy (mild, moderate, and severe) and 

proliferative diabetic retinopathy when complications start with new 

blood vessels in the retina.  

According to the WHO visual loss classification, the following 

categories of visual impairment were classified: subtotal blindness 

[hand movement (HM) or perception of light (PL)], complete 

blindness [no perception of light (no PL)], mild visual impairment 

between (0.4-0.8), moderate visual impairment between (0.1-0.3), 

sever visual impairment between (>HM-0.05), and good or normal 

vision considered > 0.8. 

According to the Early Treatment DR Study (ETDRS) diabetic 

retinopathy classification, DR was classified into; non-proliferative 

and proliferative diabetic retinopathy, non-proliferative DR divided 



 

 Volume 34 العدد

  2Partالمجلد 
  2024July يوليو

International Science and 

Technology Journal 

 المجلة الدولية للعلوم والتقنية

 م 7/2024/ 30 بتاريخ: وتم نشرها على الموقع م6/2024/ 30 تم استلام الورقة  بتاريخ:

 

 حقوق الطبع محفوظة 
 لعلوم والتقنية الدولية ل مجلةلل

 

Copyright © ISTJ   6 

 

into mild, moderate, and severe stages. Maculopathy - can be further 

classified as: focal oedema, diffuse oedema, ischemic, and mixed. 

Result: 

In this study, there were 85 diabetic patients, ages ranging between 

31 and 85 years, with a mean of 63.5 Years old; the majority (98.8%) 

were Libyan nationals living in Tobruk (96.4%). There were 43 

(50.6%) females and 42 (49.4%) males. 

Table 1. Distributions of diabetic retinopathy in this study 
Percentage No. of 

Cases 

Distributions in this study  

22.40% 19 Patients with no diabetic retinopathy 

27.10% 23 Patients with mild non proliferative diabetic 

retinopathy 

12.90% 11 Patients with moderate non proliferative 

diabetic retinopathy 

4.70% 4 Patients with severe non proliferative diabetic 

retinopathy 

32.90% 28 Patients with proliferative diabetic retinopathy 

100% 85 Total 

The prevalence of diabetic retinopathy was 77.6% of all the study 

cases; the Table (1) showing: mild non-proliferative diabetic 

retinopathy was in 23 patients (27.1%) of all cases (34.8% of those 

with DR), whereas moderate non-proliferative type was 12.9% of 

patients and severe non-proliferative diabetic retinopathy was 

4.7%. Whereas, the proliferative type was present in 28 patients 

(32.9%) of all studying patients (42.4% of those with DR). you can 

also see that in figure (1). There were 22 out of 28 patients with 

proliferative diabetic retinopathy (PDR), considered the advanced 

stages of PDR, because these cases were complicated by such severe 

complications as vitreous hemorrhage, glaucoma, and retinal 

detachment. In this study, 15 patients were complicated with 

vitreous hemorrhage, 10 patients had retinal detachment, and 3 

patients had glaucoma. 
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Figure 1. The stages of diabetic retinopathy 

Table 2. The ocular and systemic complication of diabetes millets 
Percentage No. of 

Patients 

Correlation ocular and systemic 

complications in diabetic patients 

77.60% 66 Diabetic retinopathy 

52.90% 45 Cataract 

4.70% 4 Glaucoma 

1.20% 1 Uveitis 

38.80% 33 Hypertension 

12.90% 11 Cardiac disease 

 

Table (2) shows, the most common diabetic eye complication was 

DR in 66 patients (77.6%), followed by cataracts was in 45 patients 

(52.9%), glaucoma in 4 patients (4.7%), and uveitis in one patient. 

Systemic-associated diseases like systemic hypertension were 

observed in 33 patients (38.8%) and cardiac disease in 11 patients 

(12.9%). 

 
Table 3. Duration of DM in this study 

Percentage No. of 

Patients 

Duration of diabetes mellitus in the current study 

16.50% 14 Duration of diabetes mellitus less than 10 years 

38.80% 33 Duration of diabetes mellitus between 10-15 years 

44.70% 38 Duration of diabetes mellitus more than 15 years 
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The duration of diabetes ranged between (3 – 35) years; Table (3) 

shows there were 14 patients (16.4%) with a duration of diabetes 

<10 years, whereas 38 patients (44.7%) exceeded 15 years, and 33 

patients (38.8%) ranged between 10 and 15 years. The type II 

diabetes mellitus non-IDDM patients were 77 (90.6%), who 

indicated that they were treated with oral medication and diets, and 

the type 1 IDDM patients were 8 patients, who were treated with 

insulin. 

 

 

Figure 2. The progression of DRP in relation to duration of diabetes 

Miletus 

  

Table (4) showing correlation between risks of diabetic retinopathy 

with increase duration of DM  
Duration of DM Non DRP Patients with 

DRP 

Total number 

Less than 10 Years 7 4 11 

Between 10-15 Years 6 16 22 

More than 15 Years 5 46 52 

Total number 18 66 85 

The results of multivariate analysis, it was considered that patients 

with a duration of diabetes ranging between 11 and 15 years were 

(16 patients) at an almost four-fold higher risk of developing DR 

compared to those with a duration <10 years (4 Patients); patients 
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with a duration of diabetes >15 years (46 Patients) had more than a 

two-fold higher risk of developing DR than cases with a duration 

<15 years (20 Patients), look at table (4). In proliferative diabetic 

retinopathy (PRP), most of the cases have a have a duration of 

diabetes >15 years (25 Patients), five times longer than the cases 

with a duration of diabetes <15 years (5 Patients). Additional details 

are shown in figure (2). 

There were 71 patients (83.5%) with poor control of diabetes 

mellitus (Hba1c >7.5%), and only 14 of the participants looked to 

have controlled DM (Hba1c <7.5%). Only one out of eight patients 

of type I (IDDM) look to be had controlled Hba1c not exceeded 

7.5%. 

Table 5. Stages of diabetic retinopathy in compression to degree of 

diabetes control by HBA1c control and blood sugar level 
Degree of control 

of DM 

Non 

DRP 

Mild 

non-

PDR 

Mod. 

Non-

PDR 

Sever 

non-

PDR 

PDR 

Good controlled* 6 5 0 1 1 

Mod controlled* 8 11 5 1 4 

Non controlled* 4 7 6 2 25 

*Good controlled HbA1c <7.5, moderate controlled HbA1c (7.5-9), poor 

controlled HbA1c >9 

As you observe in Table (5), it was considered that patients with 

poor control of blood sugar and HbA1c > 9 throughout the disease 

(25 patients) were at an almost five-folded risk of developing PRP 

compared to those with moderately controlled diabetes (4 patients), 

which had HbA1c between (7.5-9), and patients with poor control 

of diabetes and HbA1c >9 were (25 Patients) at a 25-folded risk of 

developing PRP than cases with good control HbA1c <7.5 (only 1 

Patient), NPar-Wilcoxon signed Ranks test (P. value 0.058).  

As the table (6) shows, the majority of uncontrolled cases (66 

Patients) had HbA1c > 7.5 throughout the disease and had some 

degree of diabetic retinopathy. 
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Table 6. Relation between DM control and formation of DR 
DM control Non DRP Patients with 

DRP 

Total number 

Good controlled pts. 6 7 13 

Moderate controlled 8 21 29 

Non-controlled pts. 5 38 43 

Total number 19 66 85 

 

Deterioration of vision as an indicator for the function outcome of 

the eye was recorded in the majority of the cases. There were 64 

tested eyes recorded as having mild visual impairment, with visual 

acuity > 0.3 on the Snellen chart. Whereas moderate visual 

impairments were considered in 62 eyes (visual acuity between 0.1-

03), severe visual impairment in 18 eyes, visual acuity between 

(0.05 - > HM), legal or subtotal blindness (vision HM or PL) 

resulted in 20 eyes, and total blindness (no PL) in 6 eyes of the study. 

Increase severity: The deterioration of vision is corelated with the 

severity of the diabetic retinopathy, NPar- Wilcoxon signed Ranks 

test (P value = 0.008) and has a significant relationship with poor 

control in diabetic patients. NPar-Wilcoxon signed Ranks test (P 

value = 0.003). See additional details table (7). 

Table 7. Significant P value statistical analysis  
DRP& 

Poor 

controlled 

DM 

Vision & Poor 

controlled DM 

Vision & 

Severe stage 

DRP 

Frequencies 

N N N  

23 24 26 Negative differences 

54 53 50 Positive differences 

7 8 9 Ties 

85 85 85 Total 

    

   Test Statistics a. Sig 

Test. 

-2.932 -3.925b -2.638 Z 

0.058 0.003 0.008 Asymp. Sig. (2-tailed) 
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Discussion: 

Diabetic retinopathy is one of the diabetes mellitus complications 

that can lead to loss of vision if not early discovered and properly 

controlled. For this, we should know the DR problem, identify its 

associated risk factors, and routinely conduct fundus examinations 

to detect the RP in the early stages, which is essential for the 

achievement of better management and improving the 

outcome. (Alharbi 2020) (Ashraf 2022) 

Our study's overall DR prevalence was 77.6%, which is almost 

higher than the projected global prevalence of 34.6% among people 

with diabetes that has been documented, but because most cases 

come to our department symptomatic and come to get consultation, 

which can explain our higher prevalence. (Mounirou 2022) 

In general, DR formation in diabetic patients was significantly 

associated long duration of disease, uncontrolled HbA1c, adherence 

to medications and an unhealthy diet, irregular diabetes follow-up, 

irregular fundus examination, patients with a history of 

hypertension (HTN), patients with diabetic complications (cataract, 

glaucoma, and heart failure), and patients with a higher body mass 

index (BMI). Patients' nationality, marital status, place of residence, 

and family history of diabetes were not significantly associated with 

the development of DR.  (Alemu 2022) 

The most frequent risk factors for the detection of DR are the type 

of diabetes, disease duration, poor glycemic control (high HbA1c 

levels), and the presence of other systemic diseases like 

hypertension, which are associated with an increased probability of 

developing DR. (Alali, N.M 2022)(Hassan 2023), a report from 

(Alemu 2022)] found that smoking was associated with a higher risk 

of developing diabetes mellitus. The fact that there were fewer 

people who smoked in the group we studied might be responsible 

for the above finding. (Donald 2004) 

Of course, there was a significant increased risk of developing 

diabetic retinopathy (DR) among uncontrolled people who did not 

take their medications on a regular schedule, those who had 

diabetes, and those who were not receiving regular 

ophthalmological follow-up. (Hassan 2023) In the current study, 
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diabetic patients with a long duration of diabetes (10 and 15 years) 

were at the highest risk for developing DR. The same has been 

documented in other studies. (Mounirou 2022) 

Concerning the distribution and grading of the retinopathy, the 

results we obtained from our study are consistent with many other 

studies, (Yasir ZH 2019, Sahiledengle B 2022, Li, X 2020), but in 

our study, the frequency of proliferative retinopathy was higher than 

in the other studies. (Yasir ZH, Salem A. 2021) The current study 

revealed a prevalence of a prevalence of proliferative diabetic 

retinopathy that was higher than the KSA study (Ahmed 2016) and 

also higher than that reported from Ethiopia (Alemu 2022). 

One of the complications of diabetes that can lead to blindness is 

diabetic retinopathy. The first 10 years following a diabetes 

diagnosis have been marked by a significant decline in visual 

acuity.  (Flaxel 2020) Our study's findings support the majority of 

previous studies in showing that retinopathy worsens with a 

prolonged period of diabetes. Individuals who have just received a 

clinical type 2 diabetes diagnoses should be informed that even 

though age-related vision loss is inevitable, additional diabetes-

related vision loss can be largely avoided with careful 

ophthalmological monitoring and surgical intervention. (Mounirou 

2022) 

Diabetes control, which includes routine doctor visits, a nutritious 

diet, exercise, and early management with retinal laser 

photocoagulation and anti-VEGF therapy, is one strategy to lessen 

vision loss from diabetic retinopathy. (Moudgil 2021) 

In addition, patients with type 1 DM were at a higher risk of 

developing DR (87.5%). The same has been documented in Saudi 

Arabia, (Alharbi 2020) and in Ethiopia. (Alemu 2022) The 

mechanism of the association between DR and insulin use is still 

unclear (Mounirou 2022) 

Conclusion: 

Despite the improvements in health care services, DR is still a 

leading cause of reduced daily life activity and emotional distress 

due to visual acuity impairment. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7927971/#ref6


 

 Volume 34 العدد

  2Partالمجلد 
  2024July يوليو

International Science and 

Technology Journal 

 المجلة الدولية للعلوم والتقنية

 م 7/2024/ 30 بتاريخ: وتم نشرها على الموقع م6/2024/ 30 تم استلام الورقة  بتاريخ:

 

 حقوق الطبع محفوظة 
 لعلوم والتقنية الدولية ل مجلةلل

 

Copyright © ISTJ   13 

 

DR is a serious problem. Early detection and treatment of DR can 

save the vision. For that, we need to plan DR services to avoid 

complications of DR as vision loss and to health strategy to improve 

management of diabetes to decrease the risk of DR. 

Declaration: 

"We hereby declare that the clinical research paper titled 

'[Prevalence and Correlation of Risk Factors in Diabetic 

Retinopathy Progression at the Ophthalmology Department, Tobruk 

Medical Center, Libya.]' has received ethical approval from the 

Tobruk Medical Centre Ethics Committee, prior to its initiation. 

This statement serves as an assurance that the research study 

conducted for this paper adheres to the highest ethical standards, 

ensuring the safeguarding of human subjects and upholding the 

integrity of the research process. 

 
References: 

Ahmed RA, Khalil SN, Al-Qahtani MA. (2016) Diabetic 

retinopathy and the associated risk factors in diabetes type 2 

patients in Abha, Saudi Arabia. J Family Community Med. 

2016 Jan-Apr;23(1):18-24. doi: 10.4103/2230-8229.172225. 

PMID: 26929725; PMCID: PMC4745197  

Aiello LP, Odia I, Glassman AR, et al.(2018) Comparison of Early 

Treatment Diabetic Retinopathy Study Standard 7-Field 

Imaging With Ultrawide-Field Imaging for Determining 

Severity of Diabetic Retinopathy. JAMA 

Ophthalmol. 2019;137(1):65–73. 

doi:10.1001/jamaophthalmol.2018.4982 

Alali, N.M.; Albazei, A.; Alotaibi, H.M..; et al. Diabetic Retinopathy 

and Eye Screening: Diabetic Patients Standpoint, Their 

Practice, and Barriers; A Cross-Sectional Study. J. Clin. 

Med. 2022, 11, 6351. https://doi.org/10.3390/jcm11216351 

AlemuMersha G, Alimaw YA, Woredekal AT (2022) Prevalence of 

diabetic retinopathy among diabetic patients in Northwest 

Ethiopia—A cross sectional hospital-based study. PLoS ONE 

17(1): e0262664. 

https://doi.org/10.1371/journal.pone.0262664 



 

 Volume 34 العدد

  2Partالمجلد 
  2024July يوليو

International Science and 

Technology Journal 

 المجلة الدولية للعلوم والتقنية

 م 7/2024/ 30 بتاريخ: وتم نشرها على الموقع م6/2024/ 30 تم استلام الورقة  بتاريخ:

 

 حقوق الطبع محفوظة 
 لعلوم والتقنية الدولية ل مجلةلل

 

Copyright © ISTJ   14 

 

Alharbi AMD, Alhazmi AMS. Prevalence, Risk Factors, and Patient 

Awareness of Diabetic Retinopathy in Saudi Arabia: A Review 

of the Literature. Cureus. 2020 Dec 9;12(12): e11991. doi: 

10.7759/cureus.11991. PMID: 33437546; PMCID: 

PMC7793362. 

Ashraf M, Sampani K, Rageh A, et. Al. Interaction Between the 

Distribution of Diabetic Retinopathy Lesions and the 

Association of Optical Coherence Tomography Angiography 

Scans with Diabetic Retinopathy Severity. JAMA 

Ophthalmol. 2020;138(12):1291–1297. 

doi:10.1001/jamaophthalmol.2020.4516 

Esmaeilkhanian H, Liu H, Fasih-Ahmed S, Gnanaraj R, et al. (2023) 

The relationship of diabetic retinopathy severity scales with 

frequency and surface area of diabetic retinopathy lesions. 

Graefes Arch ClinExpOphthalmol. 2023 Nov;261(11):3165-

3176. doi: 10.1007/s00417-023-06145-7. Epub 2023 Jul 1. 

PMID: 37392262; PMCID: PMC10587246.  

Flaxel CJ, Adelman RA, Bailey ST, Fawzi A, Lim JI, Vemulakonda 

GA, Ying GS. Diabetic Retinopathy Preferred Practice 

Pattern®. Ophthalmology. 2020 Jan;127(1):P66-P145. doi: 

10.1016/j.ophtha.2019.09.025. Epub 2019 Sep 25. Erratum in: 

Ophthalmology. 2020 Sep;127(9):1279. PMID: 31757498 

 

Hafeez, Mohammed1; Achar, Prashanthkumar2; Neeralagi, 

Meghana3; Naik, Gajaraj T. Correlation between Diabetic 

Retinopathy and Diabetic Peripheral Neuropathy in Patients 

with Type II Diabetes Mellitus Journal of Pharmacy And 

Bioallied Sciences 14(Suppl 1):p S658-S661, July 

2022. | DOI: 10.4103/jpbs.jpbs_138_22 

Hassan, Mohammed Hassan Hussien; Selim, Khaled Mohamed et. 

Al. (2023) "Evaluation of the Choroid in Patients with Non-

Proliferative Diabetic Retinopathy by Optical Coherence 

Tomography Angiography (OCTA)," Al-Azhar International 

Medical Journal: Vol. 4: Iss. 1, Article 11. 

DOI: https://doi.org/10.58675/2682-339X.1625 



 

 Volume 34 العدد

  2Partالمجلد 
  2024July يوليو

International Science and 

Technology Journal 

 المجلة الدولية للعلوم والتقنية

 م 7/2024/ 30 بتاريخ: وتم نشرها على الموقع م6/2024/ 30 تم استلام الورقة  بتاريخ:

 

 حقوق الطبع محفوظة 
 لعلوم والتقنية الدولية ل مجلةلل

 

Copyright © ISTJ   15 

 

El-Bab, M. F., Shawky, N., Al-Sisi, A., & Akhtar, M. (2012). 

Retinopathy and risk factors in diabetic patients from Al-

Madinah Al-Munawarah in the Kingdom of Saudi 

Arabia. Clinical Ophthalmology, 6, 269–276. 

https://doi.org/10.2147/OPTH.S27363 SEPTEMBER 25 2019 

Jennifer K. Sun; Lee M. Jampol (2019). The Diabetic Retinopathy 

Clinical Research Network (DRCR.net) and Its Contributions 

to the Treatment of Diabetic Retinopathy, Ophthalmology 

Ophthalmic Res (2019) 62 (4): 225–230. 

https://doi.org/10.1159/000502779 

Li, X., Xie, J., Zhang, L. et al. Differential distribution of manifest 

lesions in diabetic retinopathy by fundus fluorescein 

angiography and fundus photography. BMC Ophthalmol 20, 

471 (2020). https://doi.org/10.1186/s12886-020-01740-2 

Moudgil T, Bains BK, Bandhu S, Kanda N. 2021) Preferred practice 

pattern of physicians regarding diabetic retinopathy in diabetes 

mellitus patients. Indian J Ophthalmol. 2021 Nov;69(11):3139-

3143. doi: 10.4103/ijo.IJO_1339_21. PMID: 34708757; 

PMCID: PMC8725096. 

MounirouBAM, Adam ND, Yakoura AKH, Aminou MSM, Liu YT, 

Tan LY. Diabetic Retinopathy: An Overview of Treatments. 

Indian J EndocrinolMetab. 2022 Mar-Apr;26(2):111-118. doi: 

10.4103/ijem.ijem_480_21. Epub 2022 Jun 6. PMID: 

35873941; PMCID: PMC9302419 

Sahiledengle B, Assefa T, Negash W, eta. (2022). Prevalence and 

Factors Associated with Diabetic Retinopathy among Adult 

Diabetes Patients in Southeast Ethiopia: A Hospital-Based 

Cross-Sectional Study. ClinOphthalmol. 2022 Oct 20; 16:3527-

3545. doi: 10.2147/OPTH.S385806. PMID: 36274673; 

PMCID: PMC9581466. 

Sahiledengle B, Assefa T, Negash W, et. Al. (2022). Prevalence and 

Factors Associated with Diabetic Retinopathy among Adult 

Diabetes Patients in Southeast Ethiopia: A Hospital-Based 

Cross-Sectional Study. ClinOphthalmol. 2022 Oct 20; 16:3527-

3545. doi: 10.2147/OPTH.S385806. PMID: 36274673; 

PMCID: PMC9581466. 



 

 Volume 34 العدد

  2Partالمجلد 
  2024July يوليو

International Science and 

Technology Journal 

 المجلة الدولية للعلوم والتقنية

 م 7/2024/ 30 بتاريخ: وتم نشرها على الموقع م6/2024/ 30 تم استلام الورقة  بتاريخ:

 

 حقوق الطبع محفوظة 
 لعلوم والتقنية الدولية ل مجلةلل

 

Copyright © ISTJ   16 

 

Salem A. Alghamdi, Ayla M. Tourkmani, Turki J. 

Alharbi, Abdulaziz Bin Rsheed and Wedad H. Almadani Saudi 

Medical Journal June 2021, 42 (6) 693-697; DOI: 

https://doi.org/10.15537/smj.2021.42.6.20210016 

Silva PS, El-Rami H, Barham R, Gupta A, et al. (2017). Hemorrhage 

and/or Microaneurysm Severity and Count in Ultrawide Field 

Images and Early Treatment Diabetic Retinopathy Study 

Photography. Ophthalmology. 2017 Jul;124(7):970-976. doi: 

10.1016/j.ophtha.2017.02.012. Epub 2017 Mar 20. PMID: 

28336057. 

Yasir ZH, Hassan AD, Rajiv K. Diabetic retinopathy (DR) among 

40 years and older Saudi population with diabetes in Riyadh 

governorate, Saudi Arabia - A population-based survey. Saudi 

J Ophthalmol. 2019 Oct-Dec;33(4):363-368. doi: 

10.1016/j.sjopt.2019.03.001. Epub 2019 May 4. PMID: 

31920446; PMCID: PMC6950958. 

 


