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Abstract
Introduction: Diabetic nephropathy (DN) and diabetic retinopathy (DR) are both complications of diabetic 
microangiopathy with similar pathogenesis and clinical relevance. Many studies have demonstrated an association 
between diabetic retinopathy and diabetic nephropathy in type 1 diabetes mellitus (T1DM) patients, but this 
association is less strong in T2DM. There is link exists between different stages of diabetic retinopathy and diabetic 
nephropathy in T2DM. Aims and Objective: To explore the renal functional status in different stages of diabetic 
retinopathy. Materials and Methods: This cross sectional study was conducted in the Department of Biochemistry, 
Sylhet MAG Osmani Medical College, Sylhet, Bangladesh during the period from July 2019 to December 2020. Forty 
hospitalized type 2 DM with retinopathy were selected. Previously diagnosed case of nephropathy, history of prolong 
intake of NSAID’S, patient with any acute condition like fever, heart failure, pregnancy were excluded. Serum 
creatinine, fasting blood sugar, HbA1c, creatinine clearance rate and urinary total protein were measured. Results: 
The mean age of the patients was 53.66 ± 13.51 years in non- proliferative and 56.21 ± 10.02 years in proliferative 
diabetic retinopathy; difference was not significant (p=0.538). The mean duration of diabetes was significantly greater 
in proliferative diabetic retinopathy compared to non- proliferative diabetic retinopathy (7.23 ± 2.86 years versus 
11.36 ± 4.70 years; p=0.001). Raised serum creatinine [11 (42.3%) versus 7 (50.0%); p=0.641], decreased creatinine 
clearance rate [22 (84.6%) versus 14 (100.0%); p=0.278] and raised urinary total protein [21 (80.8%); p=1.000] did 
not significantly between non-proliferative and proliferative diabetic retinopathy. Conclusions: The renal functional 
status such as raised serum creatinine, decreased creatinine clearance rate and raised urinary total protein 
non-significantly greater in proliferative than no-proliferative diabetic retinopathy.
Keywords: Diabetic retinopathy, no-proliferative diabetic retinopathy, proliferative diabetic retinopathy, renal 
function, chronic kidney disease. 
Number of Tables: 02; Number of References; 31; Number of Correspondences: 04.

Introduction:  
Type 2 diabetes accounts for 90% of the total cases of diabetes making 
it one of the largest health care challenges facing many developed and 
developing countries1. The associated morbidity and mortality can be 
caused by the disease itself or its complications. Severe and not 
uncommon complications include chronic kidney disease (CKD) and 
diabetic retinopathy (DR)2. Diabetic retinopathy (DR), a disease of the 
retina, is the fifth primary reason for acquired sightlessness in the 
world3. Diabetic retinopathy is characterised by steady and progressive 
changes in the vasculature of the retina that results from chronic 
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hyperglycaemia4. Diabetic retinopathy is probably the most 
characteristic, easily identifiable and treatable complication of 
DM and it remains an important cause for visual loss in the 
developing world. Since type 2 diabetes mellitus remains 
undiagnosed for several years, a significant number of 
people,even indeveloped countries, already have retinopathy 
by the time their diabetes is diagnosed5. Retinopathy may 
begin to develop as early as 7 years before the diagnosis of 
diabetes in patients with type 2 diabetes6. The earliest 
pathologic changes associated with retinopathy are termed 
mild nonproliferative diabetic retinopathy. The first signs of 
mild nonproliferative diabetic retinopathy are 
microaneurysms, which arise most often in areas of capillary 
occlusion. Subsequently, increasing vascular permeability 
leads to retinal blot haemorrhages (round, with blurred 
edges) and “hard” exudates (sharply defined and yellow). 
Infarctions of the nerve fiber layer, known as soft exudates or 
cotton-wool spots, appear as white or gray, rounded 
swellings5. Moderate nonproliferative diabetic retinopathy is 
characterized by intraretinal microvascular abnormalities, 
including venous caliber changes, beading, and increased 
capillary dilation and permeability5. Proliferative diabetic 
retinopathy involves neovascularization, the growth of fine 
tufts of new blood vessels and fibrous tissue from the inner 
retinal surface or the optic head. Early proliferative changes 
are confined to the retina, but later invasion of the vitreous 
body constitutes high-risk proliferative diabetic retinopathy; 
during this end stage, fibrosis and contracture of the 
neovasculature result in retinal detachment and haemorrhage, 
the most important determinants of blindness7. 
Approximately 40% of people with diabetes develop diabetic 
nephropathy (DN), which has become the leading cause of 
end-stage renal disease (ESRD) in developed countries8. A 
close relationship has been observed between retinopathy and 
nephropathy in diabetes mellitus. The retina and the kidney 
complications of DM both result from damage to small 
vessels in these organs9. Since retinal and renal vessels are 
exposed to the diabetic mellitus, it is often assumed that 
progression of diabetic retinopathy and nephropathy occurs at 
the same time10. Proliferative diabetic retinopathy may be a 
highly specific indicator for diabetic nephropathy. Studies have 
shown that the presence of diabetic retinopathy (DR) itself 
may leave patients at risk for diabetic nephropathy (DN)9, 11. 
Materials and Methods:
This cross-sectional study was conducted in Department of 
Biochemistry, Sylhet MAG Osmani Medical College during 
the period between July 2019 and June 2020. Forty 
diagnosed cases of diabetic retinopathy admitted in the 
Department of Medicine, Sylhet MAG Osmani Medical 
College Hospital fulfilled the inclusion criteria were enrolled.  
The clinical histories of the patients were noted. Each patient 
was examined thoroughly. All the findings, previous history, 
reports and investigations were analyzed. Detailed history 
and examination regarding exclusion criteria were also taken. 
Dilated retinal examination was performed using 
ophthalmoscope. Any form of diabetic retinopathy was 

recorded. Diagnosis and staging of retinopathy were 
confirmed by consultant physician of the respective units of 
Department of Medicine. Patient was asked to stay overnight 
fast and in the next morning after a fasting period of 8 hours, 
6 ml of venous blood was collected from ante-cubital vein by 
plastic disposable syringe under aseptic precaution and was 
transferred into separate plain glass tubes. Blood samples 
were kept in room temperature for one hour. After clot 
retraction centrifugation of the blood was done at a relative 
centrifugal force of 3000 rpm for 30 minutes. Afterward, 
serum was removed by disposable pasture pipettes and 
transferred into air tight tube. Patient was asked to place all 
his/her urine in a plastic jug for 1 day from 8:00 am to 8:00 
am next morning, then researcher herself collected it to 
measure creatinine clearance rate and urinary total protein. 
All biochemical analysis of blood and urine samples were 
performed in the Department of Biochemistry, Sylhet MAG 
Osmani Medical College, Sylhet by researcher herself with 
technical assistance of department staff. Serum creatinine, 
fasting blood sugar, urinary total protein and creatinine 
clearance rate were measured by Automated Biochemistry 
Analyzar, Vitros 350 machine with calibration. Statistical 
Analysis: Collected data were checked and edited first. They 
were processed and analyzed with the help of Statistical 
Package for Social Science (SPSS) Version 25. Quantitative 
data were expressed as mean and standard deviation. 
Qualitative data were expressed as frequency and percentage. 
Ethical Implications: An approval of the study protocol was 
obtained from Ethical Review Committee of Sylhet MAG 
Osmani Medical College after commencement of the study. 
Informed written consent was taken from each patient after 
explaining all procedures. 

Results: 
The mean age of the patients was 53.66 ± 13.51 years in 
non- proliferative and 56.21 ± 10.02 years in proliferative 
diabetic retinopathy; difference was not significant (p=0.538) 
(Table-I).
The mean duration of diabetes was 7.23 ± 2.86 years in non- 
proliferative and 11.36 ± 4.70 years in proliferative diabetic 
retinopathy and duration of diabetes was significantly greater 
in proliferative diabetic retinopathy compared to non- 
proliferative diabetic retinopathy (t=-3.460 p=0.001) (Table- I).
In the study serum creatinine was raised in 11 (42.3%) 
patients of non-proliferative diabetic retinopathy and 7 
(50.0%) patients of proliferative diabetic retinopathy; 
difference was not significant (p=0.641) (Table- II).
Creatinine clearance rate was decreased in 22 (84.6%) 
patients of non-proliferative diabetic retinopathy and 14 
(100.0%) patients of proliferative diabetic retinopathy; 
difference was not significant (p=0.278) (Table- II).
Urinary total protein was raised in 21 (80.8%) patients of 
non-proliferative diabetic retinopathy and 12 (85.7%) 
patients of proliferative diabetic retinopathy; difference was 
not significant (p=1.000) (Table- II).

Table- I Characteristics of the patients by stage of retinopathy (n = 40).

*Statistical analysis was done by Unpaired t test and 
†Fisher’s Exact test. P<0.05 was considered as significant.
Table- II : Renal function status of the patients by stage of retinopathy

*Chi-Square test and †Fisher’s Exact test were applied to 
determine the level of significance. P<0.05 was considered as 
significant

Discussion:
Type 2 diabetes mellitus (DM) is a common chronic disease 
worldwide12. The associated morbidity and mortality can be 
caused by the disease itself or its complications. Severe and 
not uncommon complications include chronic kidney disease 
(CKD) and diabetic retinopathy (DR). DR separately has 
been noted as a major public health problem worldwide as 
well13,14. The associated problems include disability, 
increased healthcare costs, and socioeconomic burdens15, 16. 
Currently, many studies have demonstrated an association 
between diabetic nephropathy and DR in T1DM patients, but 
this association is less strong in T2DM17,18. Hence, currently 
the associations of renal function with DR and its severity in 
T2DM are inconclusive19. We found the age of the patients 
was 53.66 ± 13.51 years in non-proliferative diabetic 
retinopathy and 56.21 ± 10.02 years in proliferative diabetic 
retinopathy; difference was not significant (p=0.538). Cho et 
al.20 found that the age of the patients was 60 ± 11 years in 
non-proliferative diabetic retinopathy and 57 ± 11 years in 
proliferative diabetic retinopathy; difference was significant 
(p=0.003). In our study the duration of diabetes was 7.23 ± 
2.86 years in non- proliferative diabetic retinopathy and 11.36 
± 4.70 years in proliferative diabetic retinopathy; duration of 
diabetes was significantly greater in proliferative diabetic 
retinopathy compared to non- proliferative diabetic 
retinopathy (p=0.001). Park et al.21 found that the duration of 
diabetes was 11.9 ± 8.0 years in non- proliferative diabetic 
retinopathy and 12.0 ± 8.2 years in proliferative diabetic 
retinopathy; duration of diabetes was significantly greater in 
non-proliferative diabetic retinopathy compared to 
proliferative diabetic retinopathy (p<0.001). Cho et al.20 
found that the duration of diabetes was 12.2 ± 8.3 years in 
non- proliferative diabetic retinopathy and 11.9 ± 7.9 years in 
proliferative diabetic retinopathy; duration of diabetes was 

Received: 20 September 2024 Accepted revised version: 14 December 2024

significantly greater in non-proliferative diabetic retinopathy 
compared to proliferative diabetic retinopathy (p<0.001).
In this study serum creatinine was raised in 42.3% patients of 
non-proliferative diabetic retinopathy and 50.0% patients of 
proliferative diabetic retinopathy; difference was not 
significant (p=0.641). Park et al.21 found that serum creatinine 
increased in non-proliferative diabetic retinopathy than 
proliferative diabetic retinopathy. In our study creatinine 
clearance rate was decreased in 84.6% patients of 
non-proliferative diabetic retinopathy and 100.0% patients of 
proliferative diabetic retinopathy; difference was not 
significant (p=0.278). Park et al.21 found that deterioration of 
renal function in proliferative diabetic retinopathy than 
non-proliferative diabetic retinopathy measured by eGFR. 
Difference may be due to small sample size in the present 
study. It is well known that the association between diabetic 
retinopathy and CKD is strong and the presence of CKD 
almost always accompany diabetic retinopathy. A large 
amount of cross-sectional studies demonstrated that the 
presence of diabetic retinopathy is associated with concurrent 
renal dysfunction22-24. However, only a few studies have 
evaluated causal relationship between diabetic retinopathy 
and CKD. Trevisan et al.25 demonstrated that the rate of renal 
function decline was larger with those who have retinopathy 
and proteinuria compared to those without retinopathy. 
Another study evaluated the effect of retinopathy upon renal 
outcome in elderly group and showed that retinopathy even 
affects faster renal function decline in non-DM subjects26. 
There can be some possible explanation about why diabetic 
retinopathy severity affects renal function deterioration. 
Firstly, DR and diabetic CKD are both microvascular 
complication which lead to extravasation and inflammation. 
Previous study by Matsuyama et al.27 suggested that pigment 
epithelium-derived factor, an inhibitor for angiogenesis, is 
significantly elevated in the type 2 DM patients with diabetic 
retinopathy and CKD, which may indicate microvascular 
damage. Another study by Yang et al.28 also suggested that 
retinal damage marker found in urine proteome reflect renal 
progression in type 2 DM patients. However, other recent 
study by McKay et al.29 showed that mere retinal 
microvascular parameters including vascular caliber, 
tortuosity, and fractal dimension cannot predict renal 
outcome in type 2 DM patients. Moriya et al.30 suggested that 
microalbuminuria together with DR result in 
glomerulosclerosis and renal progression. In the present 
study urinary total protein was raised in 21 (80.8%) patients 
of non-proliferative diabetic retinopathy and 12 (85.7%) 
patients of proliferative diabetic retinopathy; difference was 
not significant (p=1.000). This was our observation but other 
studies did not analyse such correlation.  Our results support 
the common pathogenetic mechanism of diabetic retinopathy 
and diabetic nephropathy in type 2 diabetic patients. The 
microvascular changes in both the retina and glomerulus are 
thought to be initiated by the chronic hyperglycemia, 
followed by the progressive narrowing and eventual 
occlusion of vascular lumina, subsequently leading to 

inadequate perfusion of affected tissues. In the glomerulus, 
the widespread capillary occlusion and podocyte loss caused 
urinary protein loss and renal function decline. In the retina, 
this induces programmed cell death of Muller and ganglion 
cells, the losses of endothelial cells in capillaries, together 
with the losses of pericytes, and eventually leads to the 
development of retinal microvascular signs including 
microaneurysms, cotton-wool spots, hemorrhage, 
arteriovenous nicking, and focal and generalized narrowing31.
Conflict of Interest: None
Acknowledgement: 
All praise to Allah who has given me the courage and 
opportunity to complete this thesis. I express my sincere 
respect and heartfull gratitude to Dr. Manojit Majumder,
Associate Professor and Head, Department of Biochemistry, 
Sylhet MAG Osmani Medical College, Sylhet for approving 
the topic and for his valuable advice, proper guidance, 
constructive criticism and encouragement in completing my 
thesis work. I am also expressing my sincere gratitude to my 
co-guide Dr. Muhammed Ruhul kabir, Assistant Professor, 
Department of Medicine, Sylhet MAG Osmani Medical 
College, Sylhet for his valuable suggestions and proper 
advice in various aspects of this thesis.
References:
1. Langer J, Hunt B, Valentine WJ. Evaluating the 
Short-Term Cost-Effectiveness of Liraglutide Versus 
Sitagliptin in Patients with Type 2 Diabetes Failing 
Metformin Monotherapy in the United States. J Manag Care 
Pharmacol. 2013;19:237-46.
https://doi.org/10.18553/jmcp.2013.19.3.237
PMid:23537458 PMCid:PMC10438006
2. Kaewput W, Thongprayoon C, Rangsin R, 
Ruangkanchanasetr P, Mao MA, Cheungpasitporn W. 
Associations of renal function with diabetic retinopathy and 
visual impairment in type 2 diabetes: A multicenter 
nationwide cross-sectional study. World J Nephrol. 
2019;8(2):33-43.
https://doi.org/10.5527/wjn.v8.i2.33
PMid:30815379 PMCid:PMC6388308
3. Madsen-Bouterse SA, Kowluru RA. Oxidative stress and 
diabetic retinopathy: pathophysiological mechanisms and 
treatment perspectives. Rev Endocr Metab Disord. 
2008;4:315-27.
https://doi.org/10.1007/s11154-008-9090-4
PMid:18654858 
4. Wu Y, Tang T, Chen B. Oxidative stress: implications for 
the development of diabetic retinopathy and antioxidant 
therapeutic perspectives. Oxid Med Cell Longev 
2014;2014:752387.
https://doi.org/10.1155/2014/752387
PMid:25180070 PMCid:PMC4142742
5. Bult AN, Shalchi Z, Hamoui K, Samadhan A, Powrie J, 

Dr. Barsha Mojumder Papri
Assistant Professor
Department  Biochemistry
Parkview Medical College, Sylhet, Bangladesh.
Dr. Shukdeb Paul
Junior Consultant 
Department Medicine
Upazilla Health Complex
Fenchuganj, Sylhet, Bangladesh.

elderly: an emerging public health burden. Curr Diab Rep. 
2013;13:805-13.
https://doi.org/10.1007/s11892-013-0425-5
PMid:24018732 PMCid:PMC3856245
16. Kapur A, Harries AD. The double burden of diabetes and 
tuberculosis - public health implications. Diabetes Res Clin 
Pract. 2013;101:10-9.
https://doi.org/10.1016/j.diabres.2012.12.001
PMid:23305899
17. Pedro RA, Ramon SA, Marc BB, Juan FB, Isabel MM. 
Prevalence and relationship between diabetic retinopathy and 
nephropathy, and its risk factors in the North-East of Spain, a 
population-based study. Ophthalmic Epidemiol. 
2010;17:251-65.
https://doi.org/10.3109/09286586.2010.498661
PMid:20642348
18. Wolf G, Müller N, Mandecka A, Müller UA. Association 
of diabetic retinopathy and renal function in patients with 
types 1 and 2 diabetes mellitus. Clin Nephrol. 2007;68:81-6.
https://doi.org/10.5414/CNP68081
PMid:17722706
19. Man RE, Sasongko MB, Wang JJ, MacIsaac R, Wong TY, 
Sabanayagam C, et al. The Association of Estimated 
Glomerular Filtration Rate with Diabetic Retinopathy and 
Macular Edema. Invest Ophthalmol Vis Sci. 2015;56:4810-6.
https://doi.org/10.1167/iovs.15-16987
PMid:26218909
20. Cho A, Park HC, Lee Y-K, Shin YJ, Bae SH, Kim H. 
Progression of Diabetic Retinopathy and Declining Renal 
Function in Patients with Type 2 Diabetes. J Diabetes Res. 
2020;2020:8784139.
https://doi.org/10.1155/2020/8784139
PMid:32802891 PMCid:PMC7403926
21. Park HC, Lee Y-K, Cho A, Han Ch, Noh J-W, Shin YJ, et 
al. Diabetic retinopathy is a prognostic factor for progression 
of chronic kidney disease in the patients with type 2 diabetes 
mellitus. PLoS ONE. 2019;14:e0220506.
https://doi.org/10.1371/journal.pone.0220506
PMid:31356653 PMCid:PMC6663021
22. Park YH, Shin JA, Han JH, Park YM, Yim HW. The 
association between chronic kidney disease and diabetic 
retinopathy: the Korea National Health and Nutrition 
Examination Survey. 2008-2010. PLoS ONE 
2015;10:e0125338.
https://doi.org/10.1371/journal.pone.0125338
PMid:25849364 PMCid:PMC4388494
23. Grunwald JE, Alexander J, Ying GS, Maguire M, Daniel 
E, Whittock-Martin R, et al. Retinopathy and chronic kidney 
disease in the Chronic Renal Insufficiency Cohort (CRIC) 
study. Arch Ophthalmol. 2012;130:1136-44.
https://doi.org/10.1001/archophthalmol.2012.1800

PMid:22965589 PMCid:PMC3719171
24. Rodriguez-Poncelas A, Mundet-Tuduri X, 
Miravet-Jimenez S, Casellas A, Barrot-De la Puente JF, 
Franch-Nadal J, et al. Chronic Kidney Disease and Diabetic 
Retinopathy in Patients with Type 2 Diabetes. PLoS ONE. 
2016;11:e0149448.
https://doi.org/10.1371/journal.pone.0149448
PMid:26886129 PMCid:PMC4757564
25. Trevisan R, Vedovato M, Mazzon C, Coracina A, Iori 
E, Tiengo A, et al. Concomitance of diabetic retinopathy 
and proteinuria accelerates the rate of decline of kidney 
function in type 2 diabetic patients. Diabetes Care. 
2002;25:2026-31.
https://doi.org/10.2337/diacare.25.11.2026
PMid:12401751
26. Edwards MS, Wilson DB, Craven TE, Stafford J, Fried 
LF, Wong TY, et al. Associations between retinal 
microvascular abnormalities and declining renal function in 
the elderly population: the Cardiovascular Health Study. 
Am J Kidney Dis. 2005;46(2):214-24.
https://doi.org/10.1053/j.ajkd.2005.05.005
PMid:16112039
27. Matsuyama K, Ogata N, Matsuoka M, Shima C, Wada 
M, Jo N, et al. Relationship between pigment 
epithelium-derived factor (PEDF) and renal function in 
patients with diabetic retinopathy. Mol Vis. 2008;14:992-6.
28. Yang JK, Wang YY, Liu C, Shi TT, Lu J, Cao X, et al. 
Urine Proteome Specific for Eye Damage Can Predict 
Kidney Damage in Patients With Type 2 Diabetes: A 
Case-Control and a 5.3-Year Prospective Cohort Study. 
Diabetes Care. 2017;40:253-60.
https://doi.org/10.2337/dc16-1529
PMid:27903615
29. McKay GJ, Paterson EN, Maxwell AP, Cardwell CC, 
Wang R, Hogg S, et al. Retinal microvascular parameters 
are not associated with reduced renal function in a study of 
individuals with type 2 diabetes. Sci Rep. 2018;8:3931.
https://doi.org/10.1038/s41598-018-22360-3
PMid:29500396 PMCid:PMC5834527
30. Moriya T, Matsubara M, Kishihara E, Yoshida Y, 
Ouchi M. Type 2 diabetic patients with diabetic retinopathy 
and concomitant microalbuminuria showed typical diabetic 
glomerulosclerosis and progressive renal dysfunction. J 
Diabetes Complications. 2016;30:1111-6.
https://doi.org/10.1016/j.jdiacomp.2016.04.007
PMid:27138869
31. Zhang H, Wang J, Ying GS, Shen L, Zhang Z. Diabetic 
retinopathy and renal function in Chinese type 2 diabetic 
patients. Int Urol Nephrol. 2014;46:1375-81.
https://doi.org/10.1007/s11255-014-0675-4
PMid:24573395



Smith S, et al. Circulating nucleic acids and diabetic 
complications. Ann N Y Acad Sci. 2006;1075:258-70.
https://doi.org/10.1196/annals.1368.034
PMid:17108219
6. Fong DS, Aiello LP, Ferris FL 3rd, Klein R. Diabetic 
retinopathy. Diabetes Care. 2004;27:2540-53.
https://doi.org/10.2337/diacare.27.10.2540
https://doi.org/10.2337/diacare.27.2007.S84
7. Inzucchi SE, Sherwin RS. Type 1 Diabetes Mellitus. In: 
Goldman L, Schafer IA, editors. Goldman's Cecil Medicine. 
24th ed. Philadelphia: Elsevier Saunders. 2012; pp. 236.1-13.
https://doi.org/10.1016/B978-1-4377-1604-7.00561-3
8. KDOQI. KDOQI clinical practice guidelines and clinical 
practice recommendations for diabetes and chronic kidney 
disease. Am J Kidney Dis. 2007;49(2 Suppl 2):12-154.
https://doi.org/10.1053/j.ajkd.2006.12.005
9. El-Asrar AM, Al-Rubeaan KA, Al-Amro SA, Moharram 
OA, Kangave D. Retinopathy as a predictor of other diabetic 
complications. Int Ophthalmol. 2001;24:1-11.
https://doi.org/10.1023/A:1014409829614
PMid:11998880
10. Rouf RS, Ashrafuzzaman SM, Latif ZA. Association of 
retinopathy with chronic kidney disease in diabetes mellitus. 
BIRDEM Med J. 2018;8(3):210-4.
https://doi.org/10.3329/birdem.v8i3.38123
11. Rossing P, Hougaard P, Parving HH. Risk factors for 
development of incipient and overt diabetic nephropathy in 
type 1 diabetic patients: a 10-year prospective observational 
study. Diabetes Care. 2002;25:859-64.
https://doi.org/10.2337/diacare.25.5.859
PMid:11978681
12. Ogurtsova K, Da Rocha Fernandes JD, Huang Y, 
Linnenkamp U, Guariguata L, Cho NH, et al. IDF Diabetes 
Atlas: Global estimates for the prevalence of diabetes for 2015 
and 2040. Diabetes Res Clin Pract. 2017;128:40-50.
https://doi.org/10.1016/j.diabres.2017.03.024
PMid:28437734
13. Yau JW, Rogers SL, Kawasaki R, Lamoureux EL, 
Kowalski JW, Bek T, et al. for Meta-Analysis for Eye Disease 
(META-EYE) Study Group. Global prevalence and major risk 
factors of diabetic retinopathy. Diabetes Care. 2012;35:556-64.
https://doi.org/10.2337/dc11-1909
PMid:22301125 PMCid:PMC3322721
14. Sivaprasad S, Gupta B, Crosby-Nwaobi R, Evans J. 
Prevalence of diabetic retinopathy in various ethnic groups: a 
worldwide perspective. Surv Ophthalmol. 2012;57:347-70.
https://doi.org/10.1016/j.survophthal.2012.01.004
PMid:22542913
15. Corriere M, Rooparinesingh N, Kalyani RR. 
Epidemiology of diabetes and diabetes complications in the 

1152025  Volume 37  Number 01

Association of Renal Functional Status in Different Stages of Diabetic Retinopathy                     Chowdhury, et al.

hyperglycaemia4. Diabetic retinopathy is probably the most 
characteristic, easily identifiable and treatable complication of 
DM and it remains an important cause for visual loss in the 
developing world. Since type 2 diabetes mellitus remains 
undiagnosed for several years, a significant number of 
people,even indeveloped countries, already have retinopathy 
by the time their diabetes is diagnosed5. Retinopathy may 
begin to develop as early as 7 years before the diagnosis of 
diabetes in patients with type 2 diabetes6. The earliest 
pathologic changes associated with retinopathy are termed 
mild nonproliferative diabetic retinopathy. The first signs of 
mild nonproliferative diabetic retinopathy are 
microaneurysms, which arise most often in areas of capillary 
occlusion. Subsequently, increasing vascular permeability 
leads to retinal blot haemorrhages (round, with blurred 
edges) and “hard” exudates (sharply defined and yellow). 
Infarctions of the nerve fiber layer, known as soft exudates or 
cotton-wool spots, appear as white or gray, rounded 
swellings5. Moderate nonproliferative diabetic retinopathy is 
characterized by intraretinal microvascular abnormalities, 
including venous caliber changes, beading, and increased 
capillary dilation and permeability5. Proliferative diabetic 
retinopathy involves neovascularization, the growth of fine 
tufts of new blood vessels and fibrous tissue from the inner 
retinal surface or the optic head. Early proliferative changes 
are confined to the retina, but later invasion of the vitreous 
body constitutes high-risk proliferative diabetic retinopathy; 
during this end stage, fibrosis and contracture of the 
neovasculature result in retinal detachment and haemorrhage, 
the most important determinants of blindness7. 
Approximately 40% of people with diabetes develop diabetic 
nephropathy (DN), which has become the leading cause of 
end-stage renal disease (ESRD) in developed countries8. A 
close relationship has been observed between retinopathy and 
nephropathy in diabetes mellitus. The retina and the kidney 
complications of DM both result from damage to small 
vessels in these organs9. Since retinal and renal vessels are 
exposed to the diabetic mellitus, it is often assumed that 
progression of diabetic retinopathy and nephropathy occurs at 
the same time10. Proliferative diabetic retinopathy may be a 
highly specific indicator for diabetic nephropathy. Studies have 
shown that the presence of diabetic retinopathy (DR) itself 
may leave patients at risk for diabetic nephropathy (DN)9, 11. 
Materials and Methods:
This cross-sectional study was conducted in Department of 
Biochemistry, Sylhet MAG Osmani Medical College during 
the period between July 2019 and June 2020. Forty 
diagnosed cases of diabetic retinopathy admitted in the 
Department of Medicine, Sylhet MAG Osmani Medical 
College Hospital fulfilled the inclusion criteria were enrolled.  
The clinical histories of the patients were noted. Each patient 
was examined thoroughly. All the findings, previous history, 
reports and investigations were analyzed. Detailed history 
and examination regarding exclusion criteria were also taken. 
Dilated retinal examination was performed using 
ophthalmoscope. Any form of diabetic retinopathy was 

recorded. Diagnosis and staging of retinopathy were 
confirmed by consultant physician of the respective units of 
Department of Medicine. Patient was asked to stay overnight 
fast and in the next morning after a fasting period of 8 hours, 
6 ml of venous blood was collected from ante-cubital vein by 
plastic disposable syringe under aseptic precaution and was 
transferred into separate plain glass tubes. Blood samples 
were kept in room temperature for one hour. After clot 
retraction centrifugation of the blood was done at a relative 
centrifugal force of 3000 rpm for 30 minutes. Afterward, 
serum was removed by disposable pasture pipettes and 
transferred into air tight tube. Patient was asked to place all 
his/her urine in a plastic jug for 1 day from 8:00 am to 8:00 
am next morning, then researcher herself collected it to 
measure creatinine clearance rate and urinary total protein. 
All biochemical analysis of blood and urine samples were 
performed in the Department of Biochemistry, Sylhet MAG 
Osmani Medical College, Sylhet by researcher herself with 
technical assistance of department staff. Serum creatinine, 
fasting blood sugar, urinary total protein and creatinine 
clearance rate were measured by Automated Biochemistry 
Analyzar, Vitros 350 machine with calibration. Statistical 
Analysis: Collected data were checked and edited first. They 
were processed and analyzed with the help of Statistical 
Package for Social Science (SPSS) Version 25. Quantitative 
data were expressed as mean and standard deviation. 
Qualitative data were expressed as frequency and percentage. 
Ethical Implications: An approval of the study protocol was 
obtained from Ethical Review Committee of Sylhet MAG 
Osmani Medical College after commencement of the study. 
Informed written consent was taken from each patient after 
explaining all procedures. 

Results: 
The mean age of the patients was 53.66 ± 13.51 years in 
non- proliferative and 56.21 ± 10.02 years in proliferative 
diabetic retinopathy; difference was not significant (p=0.538) 
(Table-I).
The mean duration of diabetes was 7.23 ± 2.86 years in non- 
proliferative and 11.36 ± 4.70 years in proliferative diabetic 
retinopathy and duration of diabetes was significantly greater 
in proliferative diabetic retinopathy compared to non- 
proliferative diabetic retinopathy (t=-3.460 p=0.001) (Table- I).
In the study serum creatinine was raised in 11 (42.3%) 
patients of non-proliferative diabetic retinopathy and 7 
(50.0%) patients of proliferative diabetic retinopathy; 
difference was not significant (p=0.641) (Table- II).
Creatinine clearance rate was decreased in 22 (84.6%) 
patients of non-proliferative diabetic retinopathy and 14 
(100.0%) patients of proliferative diabetic retinopathy; 
difference was not significant (p=0.278) (Table- II).
Urinary total protein was raised in 21 (80.8%) patients of 
non-proliferative diabetic retinopathy and 12 (85.7%) 
patients of proliferative diabetic retinopathy; difference was 
not significant (p=1.000) (Table- II).

Table- I Characteristics of the patients by stage of retinopathy (n = 40).

*Statistical analysis was done by Unpaired t test and 
†Fisher’s Exact test. P<0.05 was considered as significant.
Table- II : Renal function status of the patients by stage of retinopathy

*Chi-Square test and †Fisher’s Exact test were applied to 
determine the level of significance. P<0.05 was considered as 
significant

Discussion:
Type 2 diabetes mellitus (DM) is a common chronic disease 
worldwide12. The associated morbidity and mortality can be 
caused by the disease itself or its complications. Severe and 
not uncommon complications include chronic kidney disease 
(CKD) and diabetic retinopathy (DR). DR separately has 
been noted as a major public health problem worldwide as 
well13,14. The associated problems include disability, 
increased healthcare costs, and socioeconomic burdens15, 16. 
Currently, many studies have demonstrated an association 
between diabetic nephropathy and DR in T1DM patients, but 
this association is less strong in T2DM17,18. Hence, currently 
the associations of renal function with DR and its severity in 
T2DM are inconclusive19. We found the age of the patients 
was 53.66 ± 13.51 years in non-proliferative diabetic 
retinopathy and 56.21 ± 10.02 years in proliferative diabetic 
retinopathy; difference was not significant (p=0.538). Cho et 
al.20 found that the age of the patients was 60 ± 11 years in 
non-proliferative diabetic retinopathy and 57 ± 11 years in 
proliferative diabetic retinopathy; difference was significant 
(p=0.003). In our study the duration of diabetes was 7.23 ± 
2.86 years in non- proliferative diabetic retinopathy and 11.36 
± 4.70 years in proliferative diabetic retinopathy; duration of 
diabetes was significantly greater in proliferative diabetic 
retinopathy compared to non- proliferative diabetic 
retinopathy (p=0.001). Park et al.21 found that the duration of 
diabetes was 11.9 ± 8.0 years in non- proliferative diabetic 
retinopathy and 12.0 ± 8.2 years in proliferative diabetic 
retinopathy; duration of diabetes was significantly greater in 
non-proliferative diabetic retinopathy compared to 
proliferative diabetic retinopathy (p<0.001). Cho et al.20 
found that the duration of diabetes was 12.2 ± 8.3 years in 
non- proliferative diabetic retinopathy and 11.9 ± 7.9 years in 
proliferative diabetic retinopathy; duration of diabetes was 

significantly greater in non-proliferative diabetic retinopathy 
compared to proliferative diabetic retinopathy (p<0.001).
In this study serum creatinine was raised in 42.3% patients of 
non-proliferative diabetic retinopathy and 50.0% patients of 
proliferative diabetic retinopathy; difference was not 
significant (p=0.641). Park et al.21 found that serum creatinine 
increased in non-proliferative diabetic retinopathy than 
proliferative diabetic retinopathy. In our study creatinine 
clearance rate was decreased in 84.6% patients of 
non-proliferative diabetic retinopathy and 100.0% patients of 
proliferative diabetic retinopathy; difference was not 
significant (p=0.278). Park et al.21 found that deterioration of 
renal function in proliferative diabetic retinopathy than 
non-proliferative diabetic retinopathy measured by eGFR. 
Difference may be due to small sample size in the present 
study. It is well known that the association between diabetic 
retinopathy and CKD is strong and the presence of CKD 
almost always accompany diabetic retinopathy. A large 
amount of cross-sectional studies demonstrated that the 
presence of diabetic retinopathy is associated with concurrent 
renal dysfunction22-24. However, only a few studies have 
evaluated causal relationship between diabetic retinopathy 
and CKD. Trevisan et al.25 demonstrated that the rate of renal 
function decline was larger with those who have retinopathy 
and proteinuria compared to those without retinopathy. 
Another study evaluated the effect of retinopathy upon renal 
outcome in elderly group and showed that retinopathy even 
affects faster renal function decline in non-DM subjects26. 
There can be some possible explanation about why diabetic 
retinopathy severity affects renal function deterioration. 
Firstly, DR and diabetic CKD are both microvascular 
complication which lead to extravasation and inflammation. 
Previous study by Matsuyama et al.27 suggested that pigment 
epithelium-derived factor, an inhibitor for angiogenesis, is 
significantly elevated in the type 2 DM patients with diabetic 
retinopathy and CKD, which may indicate microvascular 
damage. Another study by Yang et al.28 also suggested that 
retinal damage marker found in urine proteome reflect renal 
progression in type 2 DM patients. However, other recent 
study by McKay et al.29 showed that mere retinal 
microvascular parameters including vascular caliber, 
tortuosity, and fractal dimension cannot predict renal 
outcome in type 2 DM patients. Moriya et al.30 suggested that 
microalbuminuria together with DR result in 
glomerulosclerosis and renal progression. In the present 
study urinary total protein was raised in 21 (80.8%) patients 
of non-proliferative diabetic retinopathy and 12 (85.7%) 
patients of proliferative diabetic retinopathy; difference was 
not significant (p=1.000). This was our observation but other 
studies did not analyse such correlation.  Our results support 
the common pathogenetic mechanism of diabetic retinopathy 
and diabetic nephropathy in type 2 diabetic patients. The 
microvascular changes in both the retina and glomerulus are 
thought to be initiated by the chronic hyperglycemia, 
followed by the progressive narrowing and eventual 
occlusion of vascular lumina, subsequently leading to 

inadequate perfusion of affected tissues. In the glomerulus, 
the widespread capillary occlusion and podocyte loss caused 
urinary protein loss and renal function decline. In the retina, 
this induces programmed cell death of Muller and ganglion 
cells, the losses of endothelial cells in capillaries, together 
with the losses of pericytes, and eventually leads to the 
development of retinal microvascular signs including 
microaneurysms, cotton-wool spots, hemorrhage, 
arteriovenous nicking, and focal and generalized narrowing31.
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hyperglycaemia4. Diabetic retinopathy is probably the most 
characteristic, easily identifiable and treatable complication of 
DM and it remains an important cause for visual loss in the 
developing world. Since type 2 diabetes mellitus remains 
undiagnosed for several years, a significant number of 
people,even indeveloped countries, already have retinopathy 
by the time their diabetes is diagnosed5. Retinopathy may 
begin to develop as early as 7 years before the diagnosis of 
diabetes in patients with type 2 diabetes6. The earliest 
pathologic changes associated with retinopathy are termed 
mild nonproliferative diabetic retinopathy. The first signs of 
mild nonproliferative diabetic retinopathy are 
microaneurysms, which arise most often in areas of capillary 
occlusion. Subsequently, increasing vascular permeability 
leads to retinal blot haemorrhages (round, with blurred 
edges) and “hard” exudates (sharply defined and yellow). 
Infarctions of the nerve fiber layer, known as soft exudates or 
cotton-wool spots, appear as white or gray, rounded 
swellings5. Moderate nonproliferative diabetic retinopathy is 
characterized by intraretinal microvascular abnormalities, 
including venous caliber changes, beading, and increased 
capillary dilation and permeability5. Proliferative diabetic 
retinopathy involves neovascularization, the growth of fine 
tufts of new blood vessels and fibrous tissue from the inner 
retinal surface or the optic head. Early proliferative changes 
are confined to the retina, but later invasion of the vitreous 
body constitutes high-risk proliferative diabetic retinopathy; 
during this end stage, fibrosis and contracture of the 
neovasculature result in retinal detachment and haemorrhage, 
the most important determinants of blindness7. 
Approximately 40% of people with diabetes develop diabetic 
nephropathy (DN), which has become the leading cause of 
end-stage renal disease (ESRD) in developed countries8. A 
close relationship has been observed between retinopathy and 
nephropathy in diabetes mellitus. The retina and the kidney 
complications of DM both result from damage to small 
vessels in these organs9. Since retinal and renal vessels are 
exposed to the diabetic mellitus, it is often assumed that 
progression of diabetic retinopathy and nephropathy occurs at 
the same time10. Proliferative diabetic retinopathy may be a 
highly specific indicator for diabetic nephropathy. Studies have 
shown that the presence of diabetic retinopathy (DR) itself 
may leave patients at risk for diabetic nephropathy (DN)9, 11. 
Materials and Methods:
This cross-sectional study was conducted in Department of 
Biochemistry, Sylhet MAG Osmani Medical College during 
the period between July 2019 and June 2020. Forty 
diagnosed cases of diabetic retinopathy admitted in the 
Department of Medicine, Sylhet MAG Osmani Medical 
College Hospital fulfilled the inclusion criteria were enrolled.  
The clinical histories of the patients were noted. Each patient 
was examined thoroughly. All the findings, previous history, 
reports and investigations were analyzed. Detailed history 
and examination regarding exclusion criteria were also taken. 
Dilated retinal examination was performed using 
ophthalmoscope. Any form of diabetic retinopathy was 

recorded. Diagnosis and staging of retinopathy were 
confirmed by consultant physician of the respective units of 
Department of Medicine. Patient was asked to stay overnight 
fast and in the next morning after a fasting period of 8 hours, 
6 ml of venous blood was collected from ante-cubital vein by 
plastic disposable syringe under aseptic precaution and was 
transferred into separate plain glass tubes. Blood samples 
were kept in room temperature for one hour. After clot 
retraction centrifugation of the blood was done at a relative 
centrifugal force of 3000 rpm for 30 minutes. Afterward, 
serum was removed by disposable pasture pipettes and 
transferred into air tight tube. Patient was asked to place all 
his/her urine in a plastic jug for 1 day from 8:00 am to 8:00 
am next morning, then researcher herself collected it to 
measure creatinine clearance rate and urinary total protein. 
All biochemical analysis of blood and urine samples were 
performed in the Department of Biochemistry, Sylhet MAG 
Osmani Medical College, Sylhet by researcher herself with 
technical assistance of department staff. Serum creatinine, 
fasting blood sugar, urinary total protein and creatinine 
clearance rate were measured by Automated Biochemistry 
Analyzar, Vitros 350 machine with calibration. Statistical 
Analysis: Collected data were checked and edited first. They 
were processed and analyzed with the help of Statistical 
Package for Social Science (SPSS) Version 25. Quantitative 
data were expressed as mean and standard deviation. 
Qualitative data were expressed as frequency and percentage. 
Ethical Implications: An approval of the study protocol was 
obtained from Ethical Review Committee of Sylhet MAG 
Osmani Medical College after commencement of the study. 
Informed written consent was taken from each patient after 
explaining all procedures. 

Results: 
The mean age of the patients was 53.66 ± 13.51 years in 
non- proliferative and 56.21 ± 10.02 years in proliferative 
diabetic retinopathy; difference was not significant (p=0.538) 
(Table-I).
The mean duration of diabetes was 7.23 ± 2.86 years in non- 
proliferative and 11.36 ± 4.70 years in proliferative diabetic 
retinopathy and duration of diabetes was significantly greater 
in proliferative diabetic retinopathy compared to non- 
proliferative diabetic retinopathy (t=-3.460 p=0.001) (Table- I).
In the study serum creatinine was raised in 11 (42.3%) 
patients of non-proliferative diabetic retinopathy and 7 
(50.0%) patients of proliferative diabetic retinopathy; 
difference was not significant (p=0.641) (Table- II).
Creatinine clearance rate was decreased in 22 (84.6%) 
patients of non-proliferative diabetic retinopathy and 14 
(100.0%) patients of proliferative diabetic retinopathy; 
difference was not significant (p=0.278) (Table- II).
Urinary total protein was raised in 21 (80.8%) patients of 
non-proliferative diabetic retinopathy and 12 (85.7%) 
patients of proliferative diabetic retinopathy; difference was 
not significant (p=1.000) (Table- II).

Table- I Characteristics of the patients by stage of retinopathy (n = 40).

*Statistical analysis was done by Unpaired t test and 
†Fisher’s Exact test. P<0.05 was considered as significant.
Table- II : Renal function status of the patients by stage of retinopathy

*Chi-Square test and †Fisher’s Exact test were applied to 
determine the level of significance. P<0.05 was considered as 
significant

Discussion:
Type 2 diabetes mellitus (DM) is a common chronic disease 
worldwide12. The associated morbidity and mortality can be 
caused by the disease itself or its complications. Severe and 
not uncommon complications include chronic kidney disease 
(CKD) and diabetic retinopathy (DR). DR separately has 
been noted as a major public health problem worldwide as 
well13,14. The associated problems include disability, 
increased healthcare costs, and socioeconomic burdens15, 16. 
Currently, many studies have demonstrated an association 
between diabetic nephropathy and DR in T1DM patients, but 
this association is less strong in T2DM17,18. Hence, currently 
the associations of renal function with DR and its severity in 
T2DM are inconclusive19. We found the age of the patients 
was 53.66 ± 13.51 years in non-proliferative diabetic 
retinopathy and 56.21 ± 10.02 years in proliferative diabetic 
retinopathy; difference was not significant (p=0.538). Cho et 
al.20 found that the age of the patients was 60 ± 11 years in 
non-proliferative diabetic retinopathy and 57 ± 11 years in 
proliferative diabetic retinopathy; difference was significant 
(p=0.003). In our study the duration of diabetes was 7.23 ± 
2.86 years in non- proliferative diabetic retinopathy and 11.36 
± 4.70 years in proliferative diabetic retinopathy; duration of 
diabetes was significantly greater in proliferative diabetic 
retinopathy compared to non- proliferative diabetic 
retinopathy (p=0.001). Park et al.21 found that the duration of 
diabetes was 11.9 ± 8.0 years in non- proliferative diabetic 
retinopathy and 12.0 ± 8.2 years in proliferative diabetic 
retinopathy; duration of diabetes was significantly greater in 
non-proliferative diabetic retinopathy compared to 
proliferative diabetic retinopathy (p<0.001). Cho et al.20 
found that the duration of diabetes was 12.2 ± 8.3 years in 
non- proliferative diabetic retinopathy and 11.9 ± 7.9 years in 
proliferative diabetic retinopathy; duration of diabetes was 

significantly greater in non-proliferative diabetic retinopathy 
compared to proliferative diabetic retinopathy (p<0.001).
In this study serum creatinine was raised in 42.3% patients of 
non-proliferative diabetic retinopathy and 50.0% patients of 
proliferative diabetic retinopathy; difference was not 
significant (p=0.641). Park et al.21 found that serum creatinine 
increased in non-proliferative diabetic retinopathy than 
proliferative diabetic retinopathy. In our study creatinine 
clearance rate was decreased in 84.6% patients of 
non-proliferative diabetic retinopathy and 100.0% patients of 
proliferative diabetic retinopathy; difference was not 
significant (p=0.278). Park et al.21 found that deterioration of 
renal function in proliferative diabetic retinopathy than 
non-proliferative diabetic retinopathy measured by eGFR. 
Difference may be due to small sample size in the present 
study. It is well known that the association between diabetic 
retinopathy and CKD is strong and the presence of CKD 
almost always accompany diabetic retinopathy. A large 
amount of cross-sectional studies demonstrated that the 
presence of diabetic retinopathy is associated with concurrent 
renal dysfunction22-24. However, only a few studies have 
evaluated causal relationship between diabetic retinopathy 
and CKD. Trevisan et al.25 demonstrated that the rate of renal 
function decline was larger with those who have retinopathy 
and proteinuria compared to those without retinopathy. 
Another study evaluated the effect of retinopathy upon renal 
outcome in elderly group and showed that retinopathy even 
affects faster renal function decline in non-DM subjects26. 
There can be some possible explanation about why diabetic 
retinopathy severity affects renal function deterioration. 
Firstly, DR and diabetic CKD are both microvascular 
complication which lead to extravasation and inflammation. 
Previous study by Matsuyama et al.27 suggested that pigment 
epithelium-derived factor, an inhibitor for angiogenesis, is 
significantly elevated in the type 2 DM patients with diabetic 
retinopathy and CKD, which may indicate microvascular 
damage. Another study by Yang et al.28 also suggested that 
retinal damage marker found in urine proteome reflect renal 
progression in type 2 DM patients. However, other recent 
study by McKay et al.29 showed that mere retinal 
microvascular parameters including vascular caliber, 
tortuosity, and fractal dimension cannot predict renal 
outcome in type 2 DM patients. Moriya et al.30 suggested that 
microalbuminuria together with DR result in 
glomerulosclerosis and renal progression. In the present 
study urinary total protein was raised in 21 (80.8%) patients 
of non-proliferative diabetic retinopathy and 12 (85.7%) 
patients of proliferative diabetic retinopathy; difference was 
not significant (p=1.000). This was our observation but other 
studies did not analyse such correlation.  Our results support 
the common pathogenetic mechanism of diabetic retinopathy 
and diabetic nephropathy in type 2 diabetic patients. The 
microvascular changes in both the retina and glomerulus are 
thought to be initiated by the chronic hyperglycemia, 
followed by the progressive narrowing and eventual 
occlusion of vascular lumina, subsequently leading to 

inadequate perfusion of affected tissues. In the glomerulus, 
the widespread capillary occlusion and podocyte loss caused 
urinary protein loss and renal function decline. In the retina, 
this induces programmed cell death of Muller and ganglion 
cells, the losses of endothelial cells in capillaries, together 
with the losses of pericytes, and eventually leads to the 
development of retinal microvascular signs including 
microaneurysms, cotton-wool spots, hemorrhage, 
arteriovenous nicking, and focal and generalized narrowing31.
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hyperglycaemia4. Diabetic retinopathy is probably the most 
characteristic, easily identifiable and treatable complication of 
DM and it remains an important cause for visual loss in the 
developing world. Since type 2 diabetes mellitus remains 
undiagnosed for several years, a significant number of 
people,even indeveloped countries, already have retinopathy 
by the time their diabetes is diagnosed5. Retinopathy may 
begin to develop as early as 7 years before the diagnosis of 
diabetes in patients with type 2 diabetes6. The earliest 
pathologic changes associated with retinopathy are termed 
mild nonproliferative diabetic retinopathy. The first signs of 
mild nonproliferative diabetic retinopathy are 
microaneurysms, which arise most often in areas of capillary 
occlusion. Subsequently, increasing vascular permeability 
leads to retinal blot haemorrhages (round, with blurred 
edges) and “hard” exudates (sharply defined and yellow). 
Infarctions of the nerve fiber layer, known as soft exudates or 
cotton-wool spots, appear as white or gray, rounded 
swellings5. Moderate nonproliferative diabetic retinopathy is 
characterized by intraretinal microvascular abnormalities, 
including venous caliber changes, beading, and increased 
capillary dilation and permeability5. Proliferative diabetic 
retinopathy involves neovascularization, the growth of fine 
tufts of new blood vessels and fibrous tissue from the inner 
retinal surface or the optic head. Early proliferative changes 
are confined to the retina, but later invasion of the vitreous 
body constitutes high-risk proliferative diabetic retinopathy; 
during this end stage, fibrosis and contracture of the 
neovasculature result in retinal detachment and haemorrhage, 
the most important determinants of blindness7. 
Approximately 40% of people with diabetes develop diabetic 
nephropathy (DN), which has become the leading cause of 
end-stage renal disease (ESRD) in developed countries8. A 
close relationship has been observed between retinopathy and 
nephropathy in diabetes mellitus. The retina and the kidney 
complications of DM both result from damage to small 
vessels in these organs9. Since retinal and renal vessels are 
exposed to the diabetic mellitus, it is often assumed that 
progression of diabetic retinopathy and nephropathy occurs at 
the same time10. Proliferative diabetic retinopathy may be a 
highly specific indicator for diabetic nephropathy. Studies have 
shown that the presence of diabetic retinopathy (DR) itself 
may leave patients at risk for diabetic nephropathy (DN)9, 11. 
Materials and Methods:
This cross-sectional study was conducted in Department of 
Biochemistry, Sylhet MAG Osmani Medical College during 
the period between July 2019 and June 2020. Forty 
diagnosed cases of diabetic retinopathy admitted in the 
Department of Medicine, Sylhet MAG Osmani Medical 
College Hospital fulfilled the inclusion criteria were enrolled.  
The clinical histories of the patients were noted. Each patient 
was examined thoroughly. All the findings, previous history, 
reports and investigations were analyzed. Detailed history 
and examination regarding exclusion criteria were also taken. 
Dilated retinal examination was performed using 
ophthalmoscope. Any form of diabetic retinopathy was 

recorded. Diagnosis and staging of retinopathy were 
confirmed by consultant physician of the respective units of 
Department of Medicine. Patient was asked to stay overnight 
fast and in the next morning after a fasting period of 8 hours, 
6 ml of venous blood was collected from ante-cubital vein by 
plastic disposable syringe under aseptic precaution and was 
transferred into separate plain glass tubes. Blood samples 
were kept in room temperature for one hour. After clot 
retraction centrifugation of the blood was done at a relative 
centrifugal force of 3000 rpm for 30 minutes. Afterward, 
serum was removed by disposable pasture pipettes and 
transferred into air tight tube. Patient was asked to place all 
his/her urine in a plastic jug for 1 day from 8:00 am to 8:00 
am next morning, then researcher herself collected it to 
measure creatinine clearance rate and urinary total protein. 
All biochemical analysis of blood and urine samples were 
performed in the Department of Biochemistry, Sylhet MAG 
Osmani Medical College, Sylhet by researcher herself with 
technical assistance of department staff. Serum creatinine, 
fasting blood sugar, urinary total protein and creatinine 
clearance rate were measured by Automated Biochemistry 
Analyzar, Vitros 350 machine with calibration. Statistical 
Analysis: Collected data were checked and edited first. They 
were processed and analyzed with the help of Statistical 
Package for Social Science (SPSS) Version 25. Quantitative 
data were expressed as mean and standard deviation. 
Qualitative data were expressed as frequency and percentage. 
Ethical Implications: An approval of the study protocol was 
obtained from Ethical Review Committee of Sylhet MAG 
Osmani Medical College after commencement of the study. 
Informed written consent was taken from each patient after 
explaining all procedures. 

Results: 
The mean age of the patients was 53.66 ± 13.51 years in 
non- proliferative and 56.21 ± 10.02 years in proliferative 
diabetic retinopathy; difference was not significant (p=0.538) 
(Table-I).
The mean duration of diabetes was 7.23 ± 2.86 years in non- 
proliferative and 11.36 ± 4.70 years in proliferative diabetic 
retinopathy and duration of diabetes was significantly greater 
in proliferative diabetic retinopathy compared to non- 
proliferative diabetic retinopathy (t=-3.460 p=0.001) (Table- I).
In the study serum creatinine was raised in 11 (42.3%) 
patients of non-proliferative diabetic retinopathy and 7 
(50.0%) patients of proliferative diabetic retinopathy; 
difference was not significant (p=0.641) (Table- II).
Creatinine clearance rate was decreased in 22 (84.6%) 
patients of non-proliferative diabetic retinopathy and 14 
(100.0%) patients of proliferative diabetic retinopathy; 
difference was not significant (p=0.278) (Table- II).
Urinary total protein was raised in 21 (80.8%) patients of 
non-proliferative diabetic retinopathy and 12 (85.7%) 
patients of proliferative diabetic retinopathy; difference was 
not significant (p=1.000) (Table- II).

Table- I Characteristics of the patients by stage of retinopathy (n = 40).

*Statistical analysis was done by Unpaired t test and 
†Fisher’s Exact test. P<0.05 was considered as significant.
Table- II : Renal function status of the patients by stage of retinopathy

*Chi-Square test and †Fisher’s Exact test were applied to 
determine the level of significance. P<0.05 was considered as 
significant

Discussion:
Type 2 diabetes mellitus (DM) is a common chronic disease 
worldwide12. The associated morbidity and mortality can be 
caused by the disease itself or its complications. Severe and 
not uncommon complications include chronic kidney disease 
(CKD) and diabetic retinopathy (DR). DR separately has 
been noted as a major public health problem worldwide as 
well13,14. The associated problems include disability, 
increased healthcare costs, and socioeconomic burdens15, 16. 
Currently, many studies have demonstrated an association 
between diabetic nephropathy and DR in T1DM patients, but 
this association is less strong in T2DM17,18. Hence, currently 
the associations of renal function with DR and its severity in 
T2DM are inconclusive19. We found the age of the patients 
was 53.66 ± 13.51 years in non-proliferative diabetic 
retinopathy and 56.21 ± 10.02 years in proliferative diabetic 
retinopathy; difference was not significant (p=0.538). Cho et 
al.20 found that the age of the patients was 60 ± 11 years in 
non-proliferative diabetic retinopathy and 57 ± 11 years in 
proliferative diabetic retinopathy; difference was significant 
(p=0.003). In our study the duration of diabetes was 7.23 ± 
2.86 years in non- proliferative diabetic retinopathy and 11.36 
± 4.70 years in proliferative diabetic retinopathy; duration of 
diabetes was significantly greater in proliferative diabetic 
retinopathy compared to non- proliferative diabetic 
retinopathy (p=0.001). Park et al.21 found that the duration of 
diabetes was 11.9 ± 8.0 years in non- proliferative diabetic 
retinopathy and 12.0 ± 8.2 years in proliferative diabetic 
retinopathy; duration of diabetes was significantly greater in 
non-proliferative diabetic retinopathy compared to 
proliferative diabetic retinopathy (p<0.001). Cho et al.20 
found that the duration of diabetes was 12.2 ± 8.3 years in 
non- proliferative diabetic retinopathy and 11.9 ± 7.9 years in 
proliferative diabetic retinopathy; duration of diabetes was 
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significantly greater in non-proliferative diabetic retinopathy 
compared to proliferative diabetic retinopathy (p<0.001).
In this study serum creatinine was raised in 42.3% patients of 
non-proliferative diabetic retinopathy and 50.0% patients of 
proliferative diabetic retinopathy; difference was not 
significant (p=0.641). Park et al.21 found that serum creatinine 
increased in non-proliferative diabetic retinopathy than 
proliferative diabetic retinopathy. In our study creatinine 
clearance rate was decreased in 84.6% patients of 
non-proliferative diabetic retinopathy and 100.0% patients of 
proliferative diabetic retinopathy; difference was not 
significant (p=0.278). Park et al.21 found that deterioration of 
renal function in proliferative diabetic retinopathy than 
non-proliferative diabetic retinopathy measured by eGFR. 
Difference may be due to small sample size in the present 
study. It is well known that the association between diabetic 
retinopathy and CKD is strong and the presence of CKD 
almost always accompany diabetic retinopathy. A large 
amount of cross-sectional studies demonstrated that the 
presence of diabetic retinopathy is associated with concurrent 
renal dysfunction22-24. However, only a few studies have 
evaluated causal relationship between diabetic retinopathy 
and CKD. Trevisan et al.25 demonstrated that the rate of renal 
function decline was larger with those who have retinopathy 
and proteinuria compared to those without retinopathy. 
Another study evaluated the effect of retinopathy upon renal 
outcome in elderly group and showed that retinopathy even 
affects faster renal function decline in non-DM subjects26. 
There can be some possible explanation about why diabetic 
retinopathy severity affects renal function deterioration. 
Firstly, DR and diabetic CKD are both microvascular 
complication which lead to extravasation and inflammation. 
Previous study by Matsuyama et al.27 suggested that pigment 
epithelium-derived factor, an inhibitor for angiogenesis, is 
significantly elevated in the type 2 DM patients with diabetic 
retinopathy and CKD, which may indicate microvascular 
damage. Another study by Yang et al.28 also suggested that 
retinal damage marker found in urine proteome reflect renal 
progression in type 2 DM patients. However, other recent 
study by McKay et al.29 showed that mere retinal 
microvascular parameters including vascular caliber, 
tortuosity, and fractal dimension cannot predict renal 
outcome in type 2 DM patients. Moriya et al.30 suggested that 
microalbuminuria together with DR result in 
glomerulosclerosis and renal progression. In the present 
study urinary total protein was raised in 21 (80.8%) patients 
of non-proliferative diabetic retinopathy and 12 (85.7%) 
patients of proliferative diabetic retinopathy; difference was 
not significant (p=1.000). This was our observation but other 
studies did not analyse such correlation.  Our results support 
the common pathogenetic mechanism of diabetic retinopathy 
and diabetic nephropathy in type 2 diabetic patients. The 
microvascular changes in both the retina and glomerulus are 
thought to be initiated by the chronic hyperglycemia, 
followed by the progressive narrowing and eventual 
occlusion of vascular lumina, subsequently leading to 

inadequate perfusion of affected tissues. In the glomerulus, 
the widespread capillary occlusion and podocyte loss caused 
urinary protein loss and renal function decline. In the retina, 
this induces programmed cell death of Muller and ganglion 
cells, the losses of endothelial cells in capillaries, together 
with the losses of pericytes, and eventually leads to the 
development of retinal microvascular signs including 
microaneurysms, cotton-wool spots, hemorrhage, 
arteriovenous nicking, and focal and generalized narrowing31.
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hyperglycaemia4. Diabetic retinopathy is probably the most 
characteristic, easily identifiable and treatable complication of 
DM and it remains an important cause for visual loss in the 
developing world. Since type 2 diabetes mellitus remains 
undiagnosed for several years, a significant number of 
people,even indeveloped countries, already have retinopathy 
by the time their diabetes is diagnosed5. Retinopathy may 
begin to develop as early as 7 years before the diagnosis of 
diabetes in patients with type 2 diabetes6. The earliest 
pathologic changes associated with retinopathy are termed 
mild nonproliferative diabetic retinopathy. The first signs of 
mild nonproliferative diabetic retinopathy are 
microaneurysms, which arise most often in areas of capillary 
occlusion. Subsequently, increasing vascular permeability 
leads to retinal blot haemorrhages (round, with blurred 
edges) and “hard” exudates (sharply defined and yellow). 
Infarctions of the nerve fiber layer, known as soft exudates or 
cotton-wool spots, appear as white or gray, rounded 
swellings5. Moderate nonproliferative diabetic retinopathy is 
characterized by intraretinal microvascular abnormalities, 
including venous caliber changes, beading, and increased 
capillary dilation and permeability5. Proliferative diabetic 
retinopathy involves neovascularization, the growth of fine 
tufts of new blood vessels and fibrous tissue from the inner 
retinal surface or the optic head. Early proliferative changes 
are confined to the retina, but later invasion of the vitreous 
body constitutes high-risk proliferative diabetic retinopathy; 
during this end stage, fibrosis and contracture of the 
neovasculature result in retinal detachment and haemorrhage, 
the most important determinants of blindness7. 
Approximately 40% of people with diabetes develop diabetic 
nephropathy (DN), which has become the leading cause of 
end-stage renal disease (ESRD) in developed countries8. A 
close relationship has been observed between retinopathy and 
nephropathy in diabetes mellitus. The retina and the kidney 
complications of DM both result from damage to small 
vessels in these organs9. Since retinal and renal vessels are 
exposed to the diabetic mellitus, it is often assumed that 
progression of diabetic retinopathy and nephropathy occurs at 
the same time10. Proliferative diabetic retinopathy may be a 
highly specific indicator for diabetic nephropathy. Studies have 
shown that the presence of diabetic retinopathy (DR) itself 
may leave patients at risk for diabetic nephropathy (DN)9, 11. 
Materials and Methods:
This cross-sectional study was conducted in Department of 
Biochemistry, Sylhet MAG Osmani Medical College during 
the period between July 2019 and June 2020. Forty 
diagnosed cases of diabetic retinopathy admitted in the 
Department of Medicine, Sylhet MAG Osmani Medical 
College Hospital fulfilled the inclusion criteria were enrolled.  
The clinical histories of the patients were noted. Each patient 
was examined thoroughly. All the findings, previous history, 
reports and investigations were analyzed. Detailed history 
and examination regarding exclusion criteria were also taken. 
Dilated retinal examination was performed using 
ophthalmoscope. Any form of diabetic retinopathy was 

recorded. Diagnosis and staging of retinopathy were 
confirmed by consultant physician of the respective units of 
Department of Medicine. Patient was asked to stay overnight 
fast and in the next morning after a fasting period of 8 hours, 
6 ml of venous blood was collected from ante-cubital vein by 
plastic disposable syringe under aseptic precaution and was 
transferred into separate plain glass tubes. Blood samples 
were kept in room temperature for one hour. After clot 
retraction centrifugation of the blood was done at a relative 
centrifugal force of 3000 rpm for 30 minutes. Afterward, 
serum was removed by disposable pasture pipettes and 
transferred into air tight tube. Patient was asked to place all 
his/her urine in a plastic jug for 1 day from 8:00 am to 8:00 
am next morning, then researcher herself collected it to 
measure creatinine clearance rate and urinary total protein. 
All biochemical analysis of blood and urine samples were 
performed in the Department of Biochemistry, Sylhet MAG 
Osmani Medical College, Sylhet by researcher herself with 
technical assistance of department staff. Serum creatinine, 
fasting blood sugar, urinary total protein and creatinine 
clearance rate were measured by Automated Biochemistry 
Analyzar, Vitros 350 machine with calibration. Statistical 
Analysis: Collected data were checked and edited first. They 
were processed and analyzed with the help of Statistical 
Package for Social Science (SPSS) Version 25. Quantitative 
data were expressed as mean and standard deviation. 
Qualitative data were expressed as frequency and percentage. 
Ethical Implications: An approval of the study protocol was 
obtained from Ethical Review Committee of Sylhet MAG 
Osmani Medical College after commencement of the study. 
Informed written consent was taken from each patient after 
explaining all procedures. 

Results: 
The mean age of the patients was 53.66 ± 13.51 years in 
non- proliferative and 56.21 ± 10.02 years in proliferative 
diabetic retinopathy; difference was not significant (p=0.538) 
(Table-I).
The mean duration of diabetes was 7.23 ± 2.86 years in non- 
proliferative and 11.36 ± 4.70 years in proliferative diabetic 
retinopathy and duration of diabetes was significantly greater 
in proliferative diabetic retinopathy compared to non- 
proliferative diabetic retinopathy (t=-3.460 p=0.001) (Table- I).
In the study serum creatinine was raised in 11 (42.3%) 
patients of non-proliferative diabetic retinopathy and 7 
(50.0%) patients of proliferative diabetic retinopathy; 
difference was not significant (p=0.641) (Table- II).
Creatinine clearance rate was decreased in 22 (84.6%) 
patients of non-proliferative diabetic retinopathy and 14 
(100.0%) patients of proliferative diabetic retinopathy; 
difference was not significant (p=0.278) (Table- II).
Urinary total protein was raised in 21 (80.8%) patients of 
non-proliferative diabetic retinopathy and 12 (85.7%) 
patients of proliferative diabetic retinopathy; difference was 
not significant (p=1.000) (Table- II).

Table- I Characteristics of the patients by stage of retinopathy (n = 40).

*Statistical analysis was done by Unpaired t test and 
†Fisher’s Exact test. P<0.05 was considered as significant.
Table- II : Renal function status of the patients by stage of retinopathy

*Chi-Square test and †Fisher’s Exact test were applied to 
determine the level of significance. P<0.05 was considered as 
significant

Discussion:
Type 2 diabetes mellitus (DM) is a common chronic disease 
worldwide12. The associated morbidity and mortality can be 
caused by the disease itself or its complications. Severe and 
not uncommon complications include chronic kidney disease 
(CKD) and diabetic retinopathy (DR). DR separately has 
been noted as a major public health problem worldwide as 
well13,14. The associated problems include disability, 
increased healthcare costs, and socioeconomic burdens15, 16. 
Currently, many studies have demonstrated an association 
between diabetic nephropathy and DR in T1DM patients, but 
this association is less strong in T2DM17,18. Hence, currently 
the associations of renal function with DR and its severity in 
T2DM are inconclusive19. We found the age of the patients 
was 53.66 ± 13.51 years in non-proliferative diabetic 
retinopathy and 56.21 ± 10.02 years in proliferative diabetic 
retinopathy; difference was not significant (p=0.538). Cho et 
al.20 found that the age of the patients was 60 ± 11 years in 
non-proliferative diabetic retinopathy and 57 ± 11 years in 
proliferative diabetic retinopathy; difference was significant 
(p=0.003). In our study the duration of diabetes was 7.23 ± 
2.86 years in non- proliferative diabetic retinopathy and 11.36 
± 4.70 years in proliferative diabetic retinopathy; duration of 
diabetes was significantly greater in proliferative diabetic 
retinopathy compared to non- proliferative diabetic 
retinopathy (p=0.001). Park et al.21 found that the duration of 
diabetes was 11.9 ± 8.0 years in non- proliferative diabetic 
retinopathy and 12.0 ± 8.2 years in proliferative diabetic 
retinopathy; duration of diabetes was significantly greater in 
non-proliferative diabetic retinopathy compared to 
proliferative diabetic retinopathy (p<0.001). Cho et al.20 
found that the duration of diabetes was 12.2 ± 8.3 years in 
non- proliferative diabetic retinopathy and 11.9 ± 7.9 years in 
proliferative diabetic retinopathy; duration of diabetes was 
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significantly greater in non-proliferative diabetic retinopathy 
compared to proliferative diabetic retinopathy (p<0.001).
In this study serum creatinine was raised in 42.3% patients of 
non-proliferative diabetic retinopathy and 50.0% patients of 
proliferative diabetic retinopathy; difference was not 
significant (p=0.641). Park et al.21 found that serum creatinine 
increased in non-proliferative diabetic retinopathy than 
proliferative diabetic retinopathy. In our study creatinine 
clearance rate was decreased in 84.6% patients of 
non-proliferative diabetic retinopathy and 100.0% patients of 
proliferative diabetic retinopathy; difference was not 
significant (p=0.278). Park et al.21 found that deterioration of 
renal function in proliferative diabetic retinopathy than 
non-proliferative diabetic retinopathy measured by eGFR. 
Difference may be due to small sample size in the present 
study. It is well known that the association between diabetic 
retinopathy and CKD is strong and the presence of CKD 
almost always accompany diabetic retinopathy. A large 
amount of cross-sectional studies demonstrated that the 
presence of diabetic retinopathy is associated with concurrent 
renal dysfunction22-24. However, only a few studies have 
evaluated causal relationship between diabetic retinopathy 
and CKD. Trevisan et al.25 demonstrated that the rate of renal 
function decline was larger with those who have retinopathy 
and proteinuria compared to those without retinopathy. 
Another study evaluated the effect of retinopathy upon renal 
outcome in elderly group and showed that retinopathy even 
affects faster renal function decline in non-DM subjects26. 
There can be some possible explanation about why diabetic 
retinopathy severity affects renal function deterioration. 
Firstly, DR and diabetic CKD are both microvascular 
complication which lead to extravasation and inflammation. 
Previous study by Matsuyama et al.27 suggested that pigment 
epithelium-derived factor, an inhibitor for angiogenesis, is 
significantly elevated in the type 2 DM patients with diabetic 
retinopathy and CKD, which may indicate microvascular 
damage. Another study by Yang et al.28 also suggested that 
retinal damage marker found in urine proteome reflect renal 
progression in type 2 DM patients. However, other recent 
study by McKay et al.29 showed that mere retinal 
microvascular parameters including vascular caliber, 
tortuosity, and fractal dimension cannot predict renal 
outcome in type 2 DM patients. Moriya et al.30 suggested that 
microalbuminuria together with DR result in 
glomerulosclerosis and renal progression. In the present 
study urinary total protein was raised in 21 (80.8%) patients 
of non-proliferative diabetic retinopathy and 12 (85.7%) 
patients of proliferative diabetic retinopathy; difference was 
not significant (p=1.000). This was our observation but other 
studies did not analyse such correlation.  Our results support 
the common pathogenetic mechanism of diabetic retinopathy 
and diabetic nephropathy in type 2 diabetic patients. The 
microvascular changes in both the retina and glomerulus are 
thought to be initiated by the chronic hyperglycemia, 
followed by the progressive narrowing and eventual 
occlusion of vascular lumina, subsequently leading to 

inadequate perfusion of affected tissues. In the glomerulus, 
the widespread capillary occlusion and podocyte loss caused 
urinary protein loss and renal function decline. In the retina, 
this induces programmed cell death of Muller and ganglion 
cells, the losses of endothelial cells in capillaries, together 
with the losses of pericytes, and eventually leads to the 
development of retinal microvascular signs including 
microaneurysms, cotton-wool spots, hemorrhage, 
arteriovenous nicking, and focal and generalized narrowing31.
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