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ABSTRACT

Introduction: Diabetes mellitus (DM) and chronic kidney disease (CKD) are common chronic
diseases globally and in Bangladesh. Diabetic retinopathy worsens with CKD. This study examines
their relationship in diabetic patients at a tertiary hospital. Methods & Materials: This is a cross-
sectional observational study conducted at the Department of Ophthalmology, Dhaka Medical
College Hospital from Aug 2017 to Oct 2018. A total of 100 diabetic patients were included in the
study. Following informed written consent, a physical examination, and relevant investigations were
done. In all cases, ethical issues were maintained properly, and collected data were analyzed by SPSS
23. Result: Among 100 participants, the mean+SD age was 57.3+11.1 years (Range 35-85 years)
74% were male and 26% were female. Mean+SD value of HbAlc was (7.4 #1.8), eGFR was 42.2 #+
32.3mmol/L. Out of 100 patients, 66 had diabetic retinopathy, among them 42 had NPDR and 24 had
PDR. Among them 39 CKD patients and 27 0f non CKD patients had DR. CKD patients were found 8 in
stage 3B, 10 in stage IV and 32 in stage V. Stage IIIB, stage 1V, and stage V had 2, 6, and 31 diabetic
retinopathy respectively. Diabetic retinopathy had a positive correlation with low eGFR and CKD
stages (p-value <0.001). Conclusion: This study finds that diabetic retinopathy is linked to CKD
severity, increasing from stage IlIB to V. While age and sex showed no significant differences,
hemoglobin, blood sugar levels, HbAlc, serum creatinine, and eGFR varied significantly with
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where up to 90% of patients develop proliferative DR (PDR)

Chronic kidney disease (CKD), previously termed chronic
renal failure, refers to an irreversible decline in renal function
that progresses over the years. When renal replacement
therapy (RRT) becomes essential for survival (CKD stage 5), it
is termed end-stage renal disease (ESRD). CKD poses
significant social and economic burdens, with CKD stage 3-5
(eGFR < 60) affecting approximately 5-7% of the population,
predominantly those aged 65 and older. The prevalence is
higher in individuals with hypertension, diabetes, and
vascular disease, warranting targeted screening [1. Diabetic
retinopathy (DR), a leading cause of blindness, is prevalent in
around 40% of diabetics, with sight-threatening forms
affecting up to 10%. It is more common in type 1 diabetes,

after 30 years [2l. CKD and DR share risk factors like poor
glycemic control and hypertension, and both conditions
exhibit similar microvascular lesions in the glomerular and
retinal vessels. Clinical markers such as urine albumin-to-
creatinine ratio (UACR) and estimated glomerular filtration
rate (eGFR) help assess renal function. CKD is often associated
with DR, with some studies indicating that albuminuria is a
stronger predictor of DR than eGFR alone [B31. High UACR, a
marker of endothelial dysfunction, affects both kidney and
retinal microvasculature. Some studies have linked increased
UACR levels to DR, while others suggest CKD is associated
with DR primarily in the presence of albuminuria [451. Satchell
and Tooke highlighted that UACR is not only a key marker for
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CKD but also closely linked to DR progression [6l. The
relationship between eGFR and DR remains debated, though
some reports indicate that lower eGFR is associated with DR
severity [7l. A study by Chen et al. found both elevated UACR
and reduced eGFR predict DR, with UACR having a greater
impact [8l. DR is a growing global health issue, particularly in
emerging Asian nations such as India and China [910l. CKD has
also become a major public health concern, contributing to
premature morbidity and mortality [11l. The severity of CKD
correlates with the presence of retinopathy, as retinal
microvascular disease reflects renal microvascular pathology,
independent of diabetes [12l. The Atherosclerosis Risk in
Communities (ARIC) study supported this association [131.
Diabetes mellitus and hypertension are the primary risk
factors for CKD and DR, with disease duration influencing
progression. Regular monitoring of CKD patients with DR is
essential for timely intervention, and improving quality of life
(14, CKD-related microvascular defects, exacerbated by
hypertension and diabetes, manifest as severe hypertensive
retinopathy due to nitrogenous waste accumulation [12].
Impaired vision in CKD patients increases fall risk, hampers
daily activities, and contributes to sleep disorders and
depression. Visual rehabilitation can enhance their quality of
life. The renal-retinal microvascular link has been recognized
for over 50 years. Pathologic, clinical, and epidemiologic
studies confirm shared mechanisms between renal and retinal
disease, particularly in diabetes and hypertension [15]. Retinal
microvascular abnormalities, increasingly prevalent with age,
correlate with renal function decline and CKD onset, both
contributing to cardiovascular complications [16l. Early
detection and preventive strategies are essential given the
severe outcomes of CKD and DR, including ESRD and
blindness. Retinal microvasculature is easily accessible for
non-invasive assessment, offering potential for early CKD
detection. Some longitudinal explored
associations between retinal vessel caliber and CKD incidence,
though results vary [12l. Many studies focus on diabetic
populations with limited ethnic diversity and lack concurrent
renal-retinal data or albuminuria measures [17].

studies have

METHODS & MATERIALS

This cross-sectional study was conducted at the Department
of Ophthalmology, Dhaka Medical College, Hospital, Dhaka,
from August 2017 to October 2018. Male and female DM
patients of OPD and indoor DMCH were considered as the
study population. A total of 100 patients were selected as
study subjects by non-probability purposive sampling.
Subjects were screened through history, clinical examination,
and laboratory investigations and diagnosed as having chronic
kidney disease and diabetic retinopathy. Data was collected in
a questionnaire after completion of history, and physical
examination. A blood sample was sent for fasting glucose,
2HABF blood glucose, HbA1C, and Serum creatinine and then
the patient was sent for a color fundus photograph of both
eyes. Statistical analyses were carried out by using the
Statistical Package for Social Sciences version 23.0 for
Windows (SPSS Inc., Chicago, lllinois, USA). The mean values
were calculated for continuous variables. The quantitative

ISSN: 2617-0817 E-ISSN: 2789-5912

observations were indicated by frequencies and percentages.
The chi-square test, fisher exact test, and Bonferroni test were
used to analyze the categorical variables, shown with cross-
tabulation. ANOVA test was used to analyze the continuous
variables, shown with mean and standard deviation.
Spearman’s correlation coefficients were used to test the
relationship between the groups. P values <0.05 were
considered statistically significant. The research protocol was
approved by the “Research Review Committee” & the “Ethical
Committee” of DMCH, Dhaka.

Inclusion criteria:
e Known cases of diabetes mellitus (male and female)
a. DM with CKD
b. DM without CKD
Exclusion criteria:
e Nondiabetic patient
e  Active infection
e Dense Cataract patient
e  Pregnant women
e  Cases of reversible renal failure.

RESULTS
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Figure - 1: The bar diagram shows the age distribution of
the study patients (n=100)

The bar diagram shows that the majority (40.0%) of patients
belonged to age 51-60 years. The mean age was found
57.3+11.1 years with a range from 35 to 85 years.

26%

74%

Male = Female

Figure - 2: Pie chart shows the sex distribution of the
study patients (n=100)
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The pie chart shows that almost three-fourths (74.0%) of
patients were male and 26(26.0%) patients were female. Male
female ratio was 2.8:1.

36.40%

= NPDR

PDR

Figure - 4: Pie chart shows PDR and NPDR of the study

HYes mNo

Figure - 3: Pie chart shows diabetic retinopathy of the
study patients (n=100)

The pie chart shows that 66(66.0%) patients had diabetic
retinopathy and 34(34.0%) had not diabetic retinopathy.

patients (n=66)

Table - I: Association between diabetic retinopathy with CKD (n=100)

The pie chart shows that 42(63.6%) patients were found
NPDR and 24(36.4%) were PDR.

Diabetic retinopathy CKD (n=50) Non-CKD (n=50) p-value
n % n %
Yes 39 78.0 27 54.0 0.0115
No 11 22.0 23 46.0
s= significant
p-value reached from the chi-square test
Table I shows that 39(78.0%) patients were found with difference was statistically significant (p<0.05) between the
diabetic retinopathy in CKD and 27(54.0%) in non-CKD. The two groups.
Table - II: Relation between PDR and NPDR with CKD (n=66)
Diabetic retinopathy CKD (n=39) Non-CKD (n=27) p-value
n % n %
PDR 13 33.3 11 40.7 0.539ms
NPDR 26 66.7 16 59.3 '
ns= not significant
p-value reached from the chi-square test
Table II shows no significant relationship between PDR and NPDR among the group.
Table - III: Relationship of age with diabetic retinopathy in CKD and non-CKD patients (n=100)
CKD p value
DR (n=39) No DR (n=11) DR (n=27) No DR (n=23)
MeanxSD MeanxSD MeanxSD MeanxSD
Age (years) 57.9%9.7 56.5+6.8 60.5+14.3 52.7+8.7 0.085ns

ns= not significant
p-value reached from ANOVA t-test

Table III shows DR has no significant relationship with age between the two groups.
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Table - IV: Relation of sex with diabetic retinopathy in CKD and non-CKD patients (n=100)
Sex CKD Non-CKD p-value
DR (n=39) No DR (n=11) DR (n=27) No DR (n=23)
n % n % n % n %
Male 33 84.6 9 81.8 19 70.4 13 56.5 0.091ns
Female 6 15.4 2 18.2 8 29.6 10 43.5

ns= not significant
p-value reached from the Fisher exact test

Table IV Shows no significant relationship between DR with sex among the group.

Table - V: Relationship of smoking and anemia with diabetic retinopathy in CKD and non-CKD patients (n=100)

Diabetic retinopathy p-value
Yes (n=66) No (n=34)
N n % n %
Smoker
KD 1 1 76. 29.4
C 8 3 6.5 5 0,583
Non CKD 13 9 64.3 4 28.6
Anaemia
KD 4 2. 17.4
C 6 38 82.6 8 0.0405
Non CKD 19 11 57.9 8 42.1

s= significant, ns= not significant
p-value reached from the chi-square test

Table V shows that 76.5% of the smokers among the CKD
patients developed DR. Smoking was not statistically
significant to develop DR among the group. 82.6% of patients

with CKD who had anemia developed DR and anemia had a
significant relationship to develop DR among the groups.

Table - VI: relationship of duration of diabetes mellitus with diabetic retinopathy in CKD and non-CKD patients (n=100)

CKD Non CKD p value
DR (n=39) NoDR (n=11) DR (n=27) No DR (n=23)
Mean+SD Mean+SD Mean+SD Mean+SD
Duration of diabetes mellitus (years) 17.8+7.0 13.1+5.9 19.3+4.7 7.5%6.1 0.001s

s= significant
p-value reached from ANOVA t-test

Table VI shows a significant relationship between DR with duration of diabetes among the group.

Table - VII: Relationship of laboratory report with diabetic retinopathy in CKD and non-CKD patients (n=100)

Laboratory report CKD Non-CKD p-value
DR (n=39) NoDR (n=11) DR (n=27) No DR (n=23)
Mean*SD Mean+SD Mean+SD Mean+SD
Hemoglobin (gm/dl) 9.5+1.7 11.3+£2.0 12.1+1.5 12.4+1.9 0.001s
Fasting blood glucose (mmol/1) 9.1+£3.3 5.9+0.8 7.0£2.2 59+1.4 0.001s
Blood sugar 2 hours after breakfast (mmol/1) 14.3+5.1 9.4+1.8 10.9+4.3 9.3+3.4 0.001s
HbA1C (%) 8.1+2.0 6.620.3 7.5£1.5 6.3x1.6 0.001s
Serum creatinine (mg/dl) 6.6+4.3 5.4+3.6 1.1+0.4 1.6+1.8 0.001s
eGFR (ml/min/1.73m?) 11.9+8.7 11.5+4.4 73.5%26.3 78.6+29.1 0.001s

s= significant
p-value reached from ANOVA t-test

Table VII shows a significant relationship of DR with hemoglobin%, fasting blood glucose, blood sugar 2 hours after breakfast,

HbA1C, serum creatinine, and eGFR.
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Table - VIII: Laboratory report and duration of diabetes mellitus with diabetic retinopathy in CKD and non-CKD patients
(Bonferroni test)

CKD DR vs CKD no CKD DR vs non CKD CKD DR vs non CKD Non CKD DR vs non
DR DR no DR CKD no DR
Hemoglobin (gm/dl) 1.000ns 0.001s 0.001s 1.000ms
Fasting blood glucose (mmol/1) 0.049ns 0.402ns 0.001s 0.046%
Blood sugar 2 hours after breakfast 0.341ns 1.0000s 0.025s 0.338ms
(mmol/1)
HbA1C (%) 1.000ns 1.0000s 0.109ms 0.018s
Serum creatinine (mg/dl) 1.000ns 0.001s 0.001s 0.150ms
eGFR (ml/min/1.73m?) 1.000ns 0.001s 0.001s 1.000ms
s= significant, ns= not significant
p-value reached from the Bonferroni test
Table - IX: Association between diabetic retinopathy with CKD stage (n=50)
CKD stage Diabetic retinopathy p-value
Yes (n=39) No (n=11)
N % N %
Stage 3B 2 5.1 6 54.5
Stage 4 6 15.4 4 36.4 0.001s
Stage 5 31 79.5 1 9.1

s= significant
p-value reached from the chi-square test

Table IX shows that 31(79.5%) patients were found with CKD
stage 5 in diabetic retinopathy and 1(9.1%) without diabetic
retinopathy. The difference was statistically significant
(p<0.05) between the two groups.
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Figure - 5: Scatter diagram showing the relation between
eGFR and diabetic retinopathy

Scatter diagram showing positive correlation (r=0.284;
p=0.004) between eGFR and diabetic retinopathy.

DISCUSSION

The present study observed that 66(66.0%) patients were
found with diabetic retinopathy among 100 patients. Rouf et
al. found 68% of the respondent population had some form of
retinopathy [18l. The present study shows that 34.4% of
patients had proliferative retinopathy and 63.6% of patients
had nonproliferative diabetic retinopathy. Rouf et al. found
63.7% found nonproliferative diabetic retinopathy and 31.8%

found proliferative diabetic retinopathy in the respondent
population [18l. Bansal et al. showed out of the 500 diabetics
28.12% (45/160) had proliferative diabetes retinopathy and
71.88% (115/160) had nonproliferative diabetes retinopathy
which is almost similar to our study [9]. The current study
observed that 39(78.0%) patients were found with diabetic
retinopathy in CKD and 27(54.0%) in non-CKD. The difference
was statistically significant (p<0.05) between the two groups.
Alghaythi et al. observed that the overall prevalence of
diabetes in patients with chronic kidney disease is 69% as
indicated, among them 73% with retinopathy [20l. Liew et al.
showed there was a significant trend for stronger associations
of retinopathy with increasing severity of CKD [21]. Lee et al.
showed a direct association between DR and CKD [22]. Mathew
et al. (2016) showed in CKD patients 50.9% had NPDR and
19% had PDR. There was a statistically significant relationship
between CKD with DR. Present study shows CKD patients who
had DR age mean*SD was 57.9+9.7 years, whereas it was
56.5+6.8 years who had no DR. Non-CKD patients who had DR
age mean*SD was 60.5£14.3 years, whereas it was 52.7+8.7
years who had no DR. So age has no significant relation to
developing DR among the groups. Bansal et al. showed that
the mean age of the patients without DR was 54 years while
the mean age of the patients having DR was found to be 66
years [191. In this study mean+SD duration of development of
diabetic retinopathy in CKD patients was 17.8+7.0 years,
whereas in CKD patients it was 19.3+6.1 years. There was a
significant relation of duration to development of DR in both
the group. Bansal et al. showed an increasing prevalence of DR
with increasing duration of DM [191. The prevalence of DR was
seen to be 9.44% when the duration of diabetes detected was
less than 5 years and was 76.47% in patients with diabetes of
more than 20 to 25 years. There is an increasing prevalence of
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DR with an increase in the duration of DM. All patients having
diabetes of more than 25 years were found to have
retinopathy. This study observed that the mean hemoglobin
was found to mean#SD, 9.5+1.7 gm/dl in CKD patients who
had DR. In non-CKD patients who developed DR mean*SD,
12.1+1.5 gm/dl which was statistically significant. Behar et al.
showed the mean hemoglobin level in case and control group
was 12.15+#1.50 gm/dl and 12.73+1.38 gm/d], respectively
(p<0.001) was significant [23l. The mean fasting blood glucose
was found 9.1+3.3 mmol/l who had DR whereas in non CKD
patient it was 7.0£2.2 mmol/l. In between the group Hb% had
a significant relationship to develop DR. The mean blood sugar
2 hour after breakfast found in CKD patient was 14.3+5.1
mmol/l who had DR whereas in non CKD patient it was
10.9+4.3 mmol/l. In both groups of patients there was a
significant relationship to the development of DR. Solomon et
al. showed in a large and consistent set of observational
studies and clinical trials documented the association of poor
glucose control and retinopathy [24. In this study HbAlc mean
was 8.1x2.0% in CKD patients and the mean was 7.5+1.5% in
CKD patients who had DR and these relations were significant
in both groups. Zhang et al. showed that the prevalence of DR
increased markedly from less than 1.6% to 8.3% and 7.8%,
with minimum levels of 7.03 mmol/L for FPG and 6.4% for
HbAlc (p < 0.01) which is similar in our study [25]. In the non-
CKD group mean serum creatinine was 1.1+0.4 mg/dl and in
the CKD group mean serum creatinine was 6.6+4.3 mg/dl who
had developed DR. eGFR was calculated in the CKD group to
classify the stages of CKD. Mean eGFR was found
11.948.7ml/min/1.73m2in the CKD patient who had DR. Mean
eGFR was found 1.1#0.4ml/min/1.73m? in the non CKD
patient who had DR.
statistically significant relationship to develop DR among the
group. Bello et al. study showed the median eGFR in patients
with retinopathy was 32.4 mL/min/1.73 m? compared to 34.7
mL/min/1.73 m2 in patients without retinopathy (p<0.001)
[26]. Grunwald et al. study showed 188(39.0%) patients were
found eGFR <29 ml/min per 1.73m2 and eGFR had a
significant relationship to develop DR. Man et al. also showed
a significant relationship between eGFR with DR [7. 271, In this
study 31(79.5%) patients were found diabetic retinopathy in
stage 5 and 1(9.1%) in without diabetic retinopathy. Again 6
people were found without retinopathy while 2(5.1%) were
found with retinopathy in stage 3B CKD. The difference was
statistically significant (p<0.05) between the two groups. Man
et al. showed when eGFR was analyzed categorically, impaired
renal function and CKD were associated with the presence of
DR when compared to normal renal function in multivariable
models with 95% confidence [7). In DR severity analyses, CKD
showed significant associations with moderate and severe DR
(P = 0.04). These associations persisted when eGFR was
analyzed continuously (P = 0.04). Our results suggest that
lower levels of eGFR were associated with the presence and
severity of DR. Alghaythi et al. study showed that diabetic
patients were associated with more advanced stage of CKD (p
value <0.05) [201. Rodriguez-Poncelas et al. showed CKD was
associated with a higher rate of DR 95% [CI] (2. This
association was lower in patients with eGFR levels 44 to 30

Serum creatinine and eGFR had
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mL/min/1.73m2 [OR], 95% interval [CI].
Grunwald et al. showed greater severity of retinopathy was
associated with lower estimated glomerular filtration rate
(eGFR) after adjustment for traditional and non-traditional
risk factors [271.

confidence

Limitations of The Study

This study was conducted in a single hospital in Dhaka,
limiting the generalizability of the findings to the entire
country. Most patients were referred from various medical
specialties such as Endocrinology, Nephrology, and Internal
Medicine for ophthalmological evaluation in suspected cases,
which may lead to variations compared to a population-based
randomized study. Additionally, the short study duration and
relatively small sample size make it challenging to capture the
true epidemiology.

CONCLUSION

This study concludes that diabetic retinopathy is associated
with chronic kidney disease, with its severity and prevalence
increasing as CKD progresses from stage IIIB to stage V. No
statistically significant difference was observed between the
two groups in terms of age and sex distribution of diabetic
retinopathy. However, significant differences were found
between the groups concerning hemoglobin levels, fasting
blood sugar, postprandial blood sugar (2 hours after
breakfast), HbAlc, serum creatinine, and eGFR concerning
diabetic retinopathy. However, in the absence of large
randomized controlled trials, these findings must not be
inferred from the general population.

RECOMMENDATION

A larger prospective cohort study with an extended follow-up
period is recommended to strengthen the findings. This study
serves as an eye-opener for healthcare professionals
managing CKD and DM patients, as well as for policymakers in
Bangladesh, emphasizing the need for improved diagnostic
facilities and nationwide DR treatment strategies.
Implementing an early inpatient risk detection protocol
requires proper training and assignment of doctors to ensure
adherence. Additionally, establishing a locally tailored clinical
practice guideline for early detection and timely treatment of
DR is crucial. The results of this study can also serve as a
valuable reference for future research assessing the impact of
such measures on patient outcomes in the Nephrology and
Endocrinology departments.

Funding: No funding sources
Conflict of interest: None declared

REFERENCES

1. Kanski JJ, Bowling B. Clinical ophthalmology: a systemic approach.
Elsevier Publisher. 2011;18:746.

2. Rodriguez-Poncelas A, Mundet-Tuduri X, Miravet-Jiménez 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(2):e0149448.

The Planet Volume 08

Number 01 January-June 2024

Page 116


https://en.wikipedia.org/wiki/Open_access

ISSN: 2617-0817 E-ISSN: 2789-5912

3. Manaviat MR, Afkhami M, Shoja MR. Retinopathy and Cardiovascular Health Study. American journal of kidney diseases.
microalbuminuria in type Il diabetic patients. BMC Ophthalmol. 2005;46(2):214-24.

2004 Jul 1,4(1):9. 17.  Klein R, Klein BE, Moss SE, Wong TY. Retinal vessel caliber and

4. Wolf G, Miiller N, Mandecka A, Miiller UA. Association of diabetic microvascular and macrovascular disease in type 2 diabetes: XXI:
retinopathy and renal function in patients with types 1 and 2 the Wisconsin Epidemiologic Study of Diabetic Retinopathy.
diabetes mellitus. Clinical nephrology. 2007;68(2):81-6. Ophthalmology. 2007;114(10):1884-92.

5. Pedro RA, Ramon SA, Marc BB, Juan FB, Isabel MM. Prevalence 18 Rouf RSB, Ashrafuzzaman SM, Latif ZA. Association of retinopathy
and Relationship Between Diabetic Retinopathy and Nephropathy, with chronic kidney disease in diabetes mellitus. BIRDEM Medical
and its Risk Factors in the North-East of Spain, a Population- Journal. 2018;8(3):210-4.

Based Study. Ophthalmic Epidemiology. 2010 Aug;17(4):251-65. 19. Bansal P, Gupta RP, Kotecha M. Frequency of diabetic retinopathy

6.  Satchell SC, Tooke JE. What is the mechanism of microalbuminuria in patients with diabetes mellitus and its correlation with
in diabetes: a role for the glomerular endothelium? Diabetologia. duration of diabetes mellitus. Medical Journal of Dr DY Patil
2008 May;51(5):714-25. University. 2013;6(4):366-9.

7. Man REK, Sasongko MB, Wang ]J, Maclsaac R, Wong TY, 20. Alrashidi MF, Bashir Al, Alghaythi SM, Alsudayri MST, Alshammari
Sabanayagam C, et al. The association of estimated glomerular FT, Alrashidi AG, et al. Prevalence of diabetes among patients with
filtration rate with diabetic retinopathy and macular edema. chronic kidney disease in Hail Region. The Egyptian Journal of
Investigative ophthalmology & visual science. 2015;56(8):4810-6. Hospital Medicine. 2018;71(2):2434-42.

8. Chen YH, Chen HS, Tarng DC. More impact of microalbuminuria on 21. Liew G, Mitchell P, Wong TY, Wang ]J. Retinal microvascular signs
retinopathy than moderately reduced GFR among type 2 diabetic are associated with chronic kidney disease in persons with and
patients. Diabetes care. 2012;35(4):803-8. without diabetes. Kidney and Blood Pressure Research.

9. Shaw JE, Sicree RA, Zimmet PZ. Global estimates of the prevalence 2013;35(6):589-94.
of diabetes for 2010 and 2030. Diabetes research and clinical 22. Lee W], Sobrin L, Lee MJ, Kang MH, Seong M, Cho H. The
practice. 2010;87(1):4-14. relationship between diabetic retinopathy and diabetic

10. Yang W, Lu ], Weng ], Jia W, Ji L, Xiao ], et al. Prevalence of nephropathy in a population-based study in Korea (KNHANES V-2,
Diabetes among Men and Women in China. N Engl ] Med. 2010 3). Investigative ophthalmology & visual science.

Mar 25;362(12):1090-101. 2014;55(10):6547-53.

11. Coresh J, Selvin E, Stevens LA, Manzi ], Kusek JW, Eggers P, et al. 23.  Bahar A, Kashi Z, Amiri AA, Nabipour M. Association between
Prevalence of chronic kidney disease in the United States. Jama. diabetic retinopathy and hemoglobin level. Caspian Journal of
2007;298(17):2038-47. Internal Medicine. 2013;4(4):759.

12.  Wong TY, Coresh ], Klein R, Muntner P, Couper DJ, Sharrett AR, et 24. Solomon SD, Chew E, Duh EJ, Sobrin L, Sun JK, VanderBeek BL, et
al. Retinal microvascular abnormalities and renal dysfunction: the al. Diabetic retinopathy: a position statement by the American
atherosclerosis risk in communities study. Journal of the American Diabetes Association. Diabetes care. 2017;40(3):412.
society of nephrology. 2004;15(9):2469-76. 25. Zhang R, LiY, Zhang S, Cai X, Zhou X, Ji L. The Association of

13.  Dahal P, Gouli S. Ocular findings in the chronic renal failure. Retinopathy and Plasma Glucose and HbA1c: A Validation of
Journal of College of Medical Sciences-Nepal. 2014;10(2):18-26. Diabetes Diagnostic Criteria in a Chinese Population. Journal of

14. Mathew RG, Abraham G, Prasanth HR. Ocular changes in chronic Diabetes Research. 2016;2016:1-7.
kidney disease. of. 2016;5:2. 26. Bello NA, Pfeffer MA, Skali H, McGill JB, Rossert ], Olson KA, et al.

15.  Pearce JD, Edwards MS, Craven TE, English WP, Mondi MM, Reavis Retinopathy and clinical outcomes in patients with type 2 diabetes
SW, et al. Renal duplex parameters, blood pressure, and renal mellitus, chronic kidney disease, and anemia. BM] Open Diabetes
function in elderly people. American journal of kidney diseases. Research and Care. 2014;2(1):e000011.
2005;45(5):842-50. 27. Grunwald JE, Alexander ], Maguire M, Whittock R, Parker C,

16. Edwards MS, Wilson DB, Craven TE, Stafford ], Fried LF, Wong TY, McWilliams K, et al. Prevalence of ocular fundus pathology in
et al. Associations between retinal microvascular abnormalities patients with chronic kidney disease. Clinical Journal of the
and declining renal function in the elderly population: the American Society of Nephrology. 2010;5(5):867-73.

The Planet Volume 08 Number 01 January-June 2024

Page 117


https://en.wikipedia.org/wiki/Open_access

