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Abstract 

Background: Chronic kidney disease (CKD) affects every organ system including the eye. 

 The aim of the study was to assess the ocular status and correlating the findings with moderate, severe and ESRD (End-

Stage Renal Disease) stages of CKD. 

Methodology: We conducted a cross-sectional, non-interventional, and descriptive and hospital based study involving 

288 eyes of 144 patients who were referred to Ophthalmology department, after being diagnosed as CKD cases, at K S 

Hegde Hospital. 

Results: The major causes of CKD were found to be hypertension (53.4%), combined hypertension and diabetes (19.4%) 

and diabetes (15.9%). 33% of total eyes had vision < 6/18. The causes for visual impairment were maculopathy in 13.5% 

followed by cataract in 11.1% and proliferative diabetic retinopathy in 8%. Anterior segment findings include 

conjunctival pallor in 56.9%, pinguecula in 12.2%, cataract in 11.1%, lid oedema in 3.5%, and dry eye in 5.6% and corneal 

calcification in 1.4%. Mean intraocular pressure was within normal limits. Major posterior segment findings included 

hypertensive retinopathy in 49.3% followed by diabetic retinopathy in 33.3% and maculopathy in 13.5%. 57 out of 105 

cases of hypertensive retinopathy and 27 out of 51 cases of diabetic retinopathy were detected for the first time, thus 

showing the importance of ocular evaluation in patients with CKD. 

Conclusion: Ocular pathology is common among patients diagnosed with CKD. Regular ocular examination is warranted 

in patients with CKD so that necessary advice and treatment can be given before they lose their vision irreversibly. 
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Degeneration; FTMH: Full thickness Macular Hole; ERM: 
Epiretinal Membrane. 
 

Introduction 

CKD is a growing global health problem affecting 10-
16% of the adult population in Asia. CKD affects almost all 
organs of the body, including the eyes [1]. Richard Bright 
first associated renal disease with blindnes, later it was 
recognized that uremic retinitis is the manifestation of 
hypertension [2]. The Visual system is affected as a result 
of Uraemia, Metabolic imbalances, Hypertension or 
Hemodialysis treatment [3]. Major Ocular anterior 
segment findings related to CKD are lid oedema and 
conjunctival pallor associated with increased serum lipids 
[4,5]. Calcification in cornea and conjunctiva may occur 
due to secondary hyperparathyroidism. Inflammatory 
reactions of conjunctiva and episclera may be associated 
with sudden increase in calcium [2]. Degenerative 
changes of conjunctiva such as pinguecula are seen 
frequently [6,7]. Early cataractogenesis occur due to 
increased intracellular calcium and deposition of calcium 
in lens [8]. Accelerated hypertension can lead to optic disc 
oedema [9]. Blindness due to Proliferative retinopathy or 
maculopathy is more common in patients with diabetic 
retinopathy and CKD compared with normoalbuminuric 
patients [10]. Bullous retinal detachment could be due to 
deranged metabolism, hypertension and retinal pigment 
epithelial dysfunction [11]. Hemodialysis could lead to 
alterations in lacrimal secretion, fundus changes like 
arteriolar narrowing and paleness [12,13]. Renal and 
Retinal circulations share similar anatomic, physiologic 
and pathologic features, hence assessment of retinal 
microvasculature gives the oppurtunity to find early 
mirocirculatory changes associated with CKD. 
Retinopathy is often asymptomatic in treatable stage, if 
not diagnosed early could increase the risk of visual loss 
[14-17]. 
 

Aim: Aim of the study was to assess the ocular status 
associated with CKD.  
 

Objectives 

1. Examination of eye including vision, anterior segment, 
intraocular pressure measurement and posterior segment 
2. Correlating ocular findings with moderate, severe and 
ESRD (End-Stage Renal Disease) stages of CKD 
 

Methodology 

Study Design: A cross-sectional, non-interventional, 
descriptive and hospital based study  

Study Setting: Justice K.S.Hegde Charitable Hospital.  

Study Population: Cases of CKD attending in 
Nephrology Department, consecutive cases were collected 
and stratified into different grades of CKD. 

Study Period: The study was carried out from October 
2015- June 2017.  
Sample Size: The study involved 288 eyes of 144 patients 
who were diagnosed cases of CKD referred to 
Ophthalmology department from Nephrology. 
Sample size was calculated according to the formula, n = 
4PQ/d2 
the technique of estimation of proportion (prevalence) P 
was used, Q = 1-P, the anticipated proportion was 90%, 
the level of significance is taken as 5%, precision was 
considered as 4, hence n = 144. 
  

Sample Selection 
 
 Selection Method : Consecutive and stratified  
 

Inclusion Criteria 

All cases diagnosed as CKD (>3 months duration) graded 
into moderate, severe and ESRD. 
 Cases are classified on the basis of KDOQI [18]. 
 (Kidney Disease Outcomes Quality Initiative)  
- Moderate – GFR 30-59ml/min/1.73m2 
- Severe – GFR 15-29ml/min/1.73m2 
- ESRD – GFR <15ml/min/1.73m2 or Kidney failure 
treated by Dialysis  
Glomerular filtration rate (GFR) calculation using MDRD 
(Modification of Diet in Renal Diseases) formula [19].  
GFR = 186 x serum creatinine-1.154 x age-0.203 x [1.210 if 
black] x [0.742 if female] 
 
Exclusion Criteria: Cases of reversible renal failure 
(mild) 

 
Informed Consent was obtained from each patient 

according to the tenets of the Declaration of Helsinki. 
 
A detailed history, both ocular and medical was 

elicited from all patients including past, personal and 
family history. General examination including physical 
condition of the patient and basic vitals were also 
recorded and documented. The patients underwent a 
detailed ophthalmic examination including visual acuity 
testing with best corrected visual acuity. Dry eye was 
diagnosed using Schirmer test. 
 

Diagnosis of Dry Eye 
Schirmer I: < 10mm in 5minutes or < 10mm in 2 minutes. 
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Schirmer I with topical anaesthesia: < 5.5mm in 5 minutes 
[20,21].  
Intraocular pressure was measured using Goldmann 
applanation tonometer . 
Pupils were dilated with Tropicamide eye drops for 
fundus evaluation using 
(a)  Direct Ophthalmoscope  
(b)  Slit lamp biomicroscopy with 90 diopter lens  
(c)  Indirect ophthalmoscopy with 20 diopter lens  
 

Hypertensive Retinopathy is graded on the basis of 
Scheie classification [22]. 

 
Diabetic Retinopathy is classified on the basis of early 

treatment Diabetic Retinopathy Study (ETDRS) [23].  
 
Glaucoma suspect is defined as cup-to-disc ratio of >/= 

0.6 or asymmetric cupping >0.2 between 2 eyes. 
 

Statistical Analysis  

The results were statistically analysed. 
Statistical analysis was performed on SPSS version 17.0 
for Windows. 
 
Chi-square tests, Fishers exact test were used for 
analysing the data. 
 
A probability value (‘p’ value) of <0.05 was considered as 
statistically significant. 
 

Results 

A total of 144 patients of (CKD) were included. The 
sample size in each grade of CRF were as follows: 
moderate, 92 cases (64%); severe, 35 cases (24%); ESRD, 
17 cases (12%). A total of 144 patients of (CKD) were 
included. The sample size in each grade of CRF were as 

follows: moderate, 92 cases (64%); severe, 35 cases 
(24%); ESRD, 17 cases (12%). 

 
 

 

x2 = 63.875, p = .0001, Highly significant (HS) 
Figure 1: Grading of CKD of the study population. 

 
 

The commonest cause of CKD was hypertension 
(HTN), 77 out of 144 patients (53.4%), followed by 
combined HTN and diabetes in 28 patients (19.4%), 
diabetes in 23 patients (15.9%) glomerulonephritis 
(6.3%) and other causes including renal calculi (4.9%). 

 
 

 

x2 = 96.556, p = .0001, HS 
Figure 2: Causes of CKD of the study population. 

 

Stages of CKD Moderate Severe ESRD Total % of total eyes 
Visual acuity 

(WHO criteria)      
Good vision 
> / = 6/18 

180 
(93.80%) 

12 
(6.30%) 

- 
192 

(100%) 
66.70% 

Impaired vision 
6/60 – 6/24 

4 
(7.10%) 

52 
(92.90%) 

- 
56 

(100%) 
19.40% 

Legally blind 
<6/60 

- 
6 

(15%) 
34 

(85%) 
40 

(100%) 
13.90% 

Total eyes 
184 

(63.90%) 
70 

(24.30%) 
34 

(11.80%) 
288 

(100%) 
100% 

Table 1: BCVA in the eyes among different stages of CKD. 
 

64%24%
12%

Grading of CKD

Moderate

Severe

ESRD
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Mean age of total patients was 55.9 years with a 
standard deviation of 7.5 (ranging from 42-70 years) and 
male: female ratio in total was 1.3:1 Only 62 patients 
(43%) had a previous history of eye check up. 

 

Fishers exact test p = 0.0001, HS According to WHO 
criteria (76), 66.7% had good vision,                                        
19.4% were visually impaired and 13.9% had vision < 
6/60. Significant anterior segment findings were seen in 
129 eyes (44.8%) among moderate stage and all cases 
(100%) among severe and ESRD categories. 

 
Stages of CKD Moderate Severe ESRD Total % of total eyes 

Ocular anterior segment findings 
     

Lid oedema 
2 

(20%) 
4 

(40%) 
4 

(40%) 
10 

(100%) 
3.5% ** 

(p = 0.0001) 

Conjunctival pallor 
112 

(68.30%) 
40 

(24.40%) 
12 

(7.30%) 
164 

(100%) 
56.9% * 

(p = 0.023) 

Pinguecula 
11 

(31.40%) 
15 

(42.90%) 
9 

(25.70%) 
35 

(100%) 
12.2% * 

(p = 0.015) 

Corneal calcification - 
2 

(50%) 
2 

(50%) 
4 

(100%) 
1.4% ** 

(p = 0.001) 

Dry eyes 
4 

(25%) 
6 

(37.50%) 
6 

(37.50%) 
16 

(100%) 
5.6% ** 

(p = 0.003) 

Cataract 
4 

(12.50%) 
15 

(46.90%) 
13 

(40.60%) 
32 

(100%) 
11.1% ** 

(p = 0.0001) 

Normal 
55 

(100%) 
- - 

55 
(100%) 

19.1% ** 
(p = 0.0001) 

Table 2: Ocular anterior segment findings in the eyes among different stages of CKD. 
*Significant, with level of significance: P < 0.05 at 95.0% confidence limit, ** highly significant (HS), using chi-square tests 
and fishers exact test. 
 

Stages of CKD Moderate Severe ESRD Total % of total eyes 

Ocular posterior segment findings 
     

HR 
64 

(45.10%) 
44 

(31%) 
34 

(23.90%) 
142 

(100%) 
49.3% ** 

(p = 0.0001) 

DR 
24 

(25%) 
38 

(39.60%) 
34 

(35.40%) 
96 

(100%) 
33.3% ** 

(p = 0.0001) 

Maculopathy - 
28 

(71.80%) 
11 

(28.20%) 
39 

(100%) 
13.5% ** 

(p = 0.0001) 

VH - 
11 

(55%) 
9 

(45%) 
20 

(100%) 
6.9% ** 

(p = 0.0001) 
Tractional retinal detachment 

(TRD) 
- 

2 
(66.70%) 

1 
(33%) 

3 
(100%) 

1% * 
(p = 0.046) 

Retinitis pigmentosa (RP) - 
2 

(100%) 
- 

2 
(100%) 

0.70% 
(p = 0.132) 

BRVO - 
1 

(100%) 
- 

1 
(100%) 

0.40% 
(p = 0.372) 

*Significant, ** (HS), using chi-square tests and fishers exact test. 
Table 3: Ocular posterior segment findings in the eyes among different stages of CKD. 
 

Significant posterior segment findings were seen in 
182 eyes (58.3%), 78 eyes out of 184 eyes (42.4%) among 
moderate stage and all cases among severe (70 eyes) and 
ESRD categories (34 eyes). 

 
Mean IOP in 288 eyes is 13.4mmHg with a standard 

deviation of 2.2 (ranging from 6-18mmHg)  
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Causes of visual impairment Number of eyes % of the total eyes 

Maculopathy 
39 

(40.60%) 
13.50% 

Cataract 
32 

(33.30%) 
11.10% 

PDR 
23 

(24%) 
8% (approximately) 

RP 
2 

(2.10%) 
0.70% 

Total 
96 

(100%) 
33.30% 

x2=32.250, p= .0001, HS 
Table 4: Causes of visual impairment (BCVA <6/18) in CKD patients. 

Maculopathy and Cataract were found to be significant causes of vision loss (<6/18). 
 

Maculopathy Number of eyes % of the total eyes 

Clinically Significant Macular Edema 
(CSME) 

13 
(33.30%) 

4.50% 

Cystoid Macular Edema (CME) 
6 

(15.30%) 
2.10% 

Non-exudative (Dry) age related Macular 
degeneration (ARMD) 

8 
(20.50%) 

2.70% 

Exudative ARMD 
4 

(10.30%) 
1.40% 

Full thickness Macular Hole (FTMH) 
4 

(10.30%) 
1.40% 

Epiretinal membrane (ERM) 
4 

(10.30%) 
1.40% 

Total 
39 

(100%) 
13.50% 

Table 5: Maculopathy causes for visual impairment. 
 

Stages of CKD 
Moderate 
(184 eyes) 

Severe 
(70 eyes) 

ESRD 
(34 eyes) 

Total 
(288 eyes) 

Grades of HR 
    

I 34 12 - 46 

II 30 24 18 72 

III - 8 16 24 

IV - - - - 

Total eyes with HR 64 44 34 142 

Table 6: Comparison of grades of HR with stages of CKD. 
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Stages of CKD 
Moderate 
(184 eyes) 

Severe 
(70 eyes) 

ESRD 
(34 eyes) 

Total 
(288 eyes) 

Grades of DR 
    

Mild NPDR 18 8 4 30 

Moderate NPDR 6 5 6 17 

Severe NPDR - 9 8 17 

Very severe NPDR - 3 6 9 

High risk PDR - 13 10 23 

Total eyes with DR 24 38 34 96 

Table 7: Comparison of grades of DR with stages of CKD. 
 

Discussion 

CKD is a slowly progressive deterioration of renal 
function which can occur at any age group. In our study, 
male: female ratio in CKD was 1.3:1 which was similar to 
the worldwide data and different studies [24]. 
Deterioration of kidney function occurs at a faster rate in 
males with some forms of glomerulonephritis and 
polycystic kidney disease [2,24,25]. Mean age of 144 
patients is 55.9 years with a standard deviation of 7.5 
which is in consistent with the study done by Dr. Manjula 
MS, et al. [24]. In our study, the major causes of CKD were 
found to be HTN (53.4%), combined HTN and diabetes 
(19.4%) and diabetes (15.9%) followed by 
glomerulonephritis in 6% [24]. Other causes including 
renal calculus were seen only in 5%. This is not in 
accordance with the study done by Dr. Manjula MS et al. 
where the commonest course of CKD was diabetes (32%) 
followed by patients with diabetes and hypertension 
(29%) [24].  

 
Different studies done by Bajracharya L, et al. and 

Dahal P, et al. revealed HTN as the major cause of CKD. 
73% of patients gave history of CRF for less than 1 year 
[2,25]. 57% of patients have never had eye check up 
before. Only 43% had a previous history of ocular 
examination, which showed the lack of awareness about 
the associated ocular complications. Greater percentage 
of patients in ESRD (64.7% compared to 38% in moderate 
group) had a eye check up in the past which indicate 
ocular problems associated with advancing renal disease. 
33% of the total eyes had visual acuity of less than 6/18. 
In our study, maculopathy and cataract account for the 
major causes of visual impairment in 13.5% (39 eyes) and 
11.1% (32 eyes). High risk PDR was responsible for the 
vision loss in 8% (23 eyes). This could be compared with 

the study by Bajracharya L., et al. where impaired vision is 
found in 23 percent of eyes and maculopathy as the main 
cause for vision loss, followed by cataract and diabetic 
retinopathy. Conjunctival pallor was present in 56.9% of 
the total eyes which can be considered as a consistent 
finding in CKD, being statistically significant [2]. This 
could be due to low haemoglobin levels.  

 
Lid oedema is seen only in 3.5%, mainly in severe and 

ESRD categories, different from the study by L. 
Bajracharya et al. that showed a very high percentage of 
63%. Deranged renal function prevents efficient excretion 
of salt and water from the body, thus causing retention 
[2]. This fluid retention leads to generalised swelling 
comprising of pedal oedema, facial puffiness and lid 
oedema. Corneal calcification (1.4%) was present in 
patients of severe and ESRD groups [26]. Calcification was 
near the temporal and nasal limbus and vision was not 
affected. Different studies reported calcification in 60.0 to 
80.0%. Calcification in cornea and conjunctiva may occur 
due to secondary hyperparathyroidism [27,28]. 
Degenerative conditions of conjunctiva such as 
pinguecula is seen in 12.2% of the total eyes, which is a 
frequent finding in Chronic renal failure according to a 
study by Pahor D, et al. Inflammatory reactions of 
conjunctiva and episclera may be associated with increase 
in calcium [2,27]. 5.6% of the total eyes were diagnosed 
as dry eye which was common in severe and ESRD groups 
(37.5%) compared to moderate group (25%).  

 
This could be due to alterations in lacrimal secretion 

in patients with CRF undergoing hemodialysis. Cataract 
was present in 11.1% of the total eyes and could be 
associated with increased intracellular calcium and 
deposition of calcium in lens [14]. The paper by Liu et al. 
highlighted the increased prevalence of cataracts in CKD 
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and suggested that cataracts become more common as 
renal failure worsens but did not conclude whether CKD 
was important in cataract initiation or progression [2]. 
Diagnosis of cataract mainly in severe (46.9%) and ESRD 
(40.6%) groups compared to moderate group showed its 
association with progression of renal disease [29]. Mean 
intra ocular pressure in patients of CRF was 13. 4 mmHg 
with a standard deviation of 2.2 (ranging from 6-
18mmHg). In one of the studies done in Italy by De Marchi 
S et al., average IOP of CKD patients was slightly less than 
the control group (14.9+2mmHg versus 15.6+1.9mmHg 
with P=0.07) [30]. Our study did not have the control 
group. Ocular posterior segment findings are the most 
important in patients with CKD and are responsible for 
visual impairment also. Hypertensive retinopathy was the 
most common finding in our study in 49.3% of the eyes. 
71 (67.6%) out of 105 cases diagnosed with hypertension 
had retinopathy changes.  

 
Grade III HR was diagnosed only in severe and ESRD 

groups in our study. It was found to be proportional to 
progression of renal disease. The HR findings correlated 
well with other studies. No patients had grade IV HR in 
our study [2,24,25]. Hypertensive retinopathic findings 
are particularly severe in CKD due to effects of retained 
nitrogen products. DR was present in 33.3% of the total 
eyes. 48 (94.1%) out of 51 diabetic cases had DR [9]. Mild 
and moderate NPDR was mostly seen in moderate CKD 
group but, severe and very severe NPDR and PDR were 
seen only in severe and ESRD groups. Although not 
statistically proven, these data correlated well with 
previous studies. High risk PDR associated with VH was 
seen in 20 eyes in severe (11 eyes) and ESRD (9 eyes) 
grades of renal disease [2,24,31]. 3 eyes with PDR had 
developed TRD (2 eyes in severe stage and 1 eye in ESRD. 
A study by Mohmad et al. showed that the commonest 
abnormality in diabetic nephropathy patients was non-
proliferative diabetic retinopathy (ranging from mild, 
moderate and severe). Moderate and severe proliferative 
diabetic retinopathy were seen in higher grades of 
chronic renal failure. Our results are in comparison with 
this study [32]. DR is invariably present in cases of 
diabetic nephropathy and more severe forms of 
retinopathy are observed with progression of renal 
disease.  

 

39 eyes had maculopathy as the cause of visual 
impairment, only in severe and ESRD groups. Out of 
which, 13 eyes had clinically significant macular oedema, 
all of them were associated with DR. 6 eyes had CME due 
to various etiologies leading to impaired vision. Age 
related macular degeneration was seen in 12 eyes (8 eyes 
had dry ARMD, 4 eyes had wet ARMD) which could be due 

to associated risk factors like hypertension. Most of the 
cases in this study belonged to the age group > 55 years, 
thus contributing to the development of macular 
degeneration. Different studies showed association of 
ARMD with CKD with varying results [33-35].  

 
FTMH and ERM were also seen in 4 eyes each, 

responsible for visual impairment. Blindness due to 
maculopathy is more common in patients with diabetic 
retinopathy and CKD compared with normoalbuminuric 
patients. There was one case of retinitis pigmentosa in 
severe grade of renal disease, which also led to impaired 
vision [11]. 57 out of 105 cases of HR and 27 out of 51 
cases of DR were detected for the first time. 18 patients 
underwent laser treatment in the retina and 11 
underwent posterior vitrectomy. 21 eyes underwent 
successful cataract extraction. 
 

Conclusion  

Ocular pathology is common among patients 
diagnosed with CKD. Ocular findings could give an 
indication about the metabolic control of the disease 
process. Regular ocular examination is warranted in 
patients with CKD and systemic diseases so that 
necessary advice and treatment can be given before they 
lose their vision irreversibly. Awareness is needed of the 
potential ocular complications of the renal disease 
process. Measures like detailed ophthalmic examination, 
strict metabolic control of diabetes, and strict control of 
hypertension are important for a healthy living. 
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