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ABSTRACT

BACKGROUND

Chronic renal failure (CRF) affects every organ system including eye. It is a growing global public health problem which affects
10% - 16% of population in Asia, Australia, Europe and United states. The aim of this study was to prospectively analyse the ocular
changes among CRF patients and to evaluate patients for any visual threat, especially from retinopathy so that timely necessary
advice and treatment be given before irreversible visual loss occurs.

MATERIALS AND METHODS
In this study, 100 cases with CRF were collected from nephrology and medicine departments of K. R. Hospital, MMC and RI, Mysore
between 1st November 2016 and 30th April 2017 and a descriptive study was conducted.

RESULTS

The results were analysed; 40 - 60 years’ age group was commonly affected with a definite male preponderance (80%). The most
common cause leading to CRF in these patients was combined form (diabetes and hypertension) 40%, hypertension 25%, diabetes
16% and others 16%. The major causes for visual impairment was cataract (14%) followed by diabetic retinopathy with
maculopathy in 16 (8%), PDR in 2 (1%), optic neuropathy in 1 (0.5%), resolving vitreous haemorrhage in 2 (1%), BRVO in 1
(0.5%), corneal calcification in 3 and opacification in 1 (2%) and ARMD in 5 (2.5%). Lid oedema in 44%, conjunctival findings in
54% and corneal calcification was present in 3%. Hypertensive retinopathy in 32 out of 68 hypertensives (47.06%) and diabetic
retinopathy in 32 out of 56 diabetic cases (57.13%) was noted. Diabetic retinopathy was more prevalent and this was statistically
significant. There were two cases of bilateral serous retinal detachment related to chronic renal failure.

CONCLUSION

Retinopathy is very often asymptomatic in its treatable early stage. An early diagnosis of sight threatening retinal conditions and
its timely intervention can significantly decrease the patient’s risk of irreversible visual loss. Ocular evaluation of CRF patients in
their early stages is important, as significant number of patients in this study were advised treatment so that visual impairment
could be prevented.
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BACKGROUND
Chronic renal failure is an irreversible deterioration of renal

Chronic kidney disease [CKD] is associated with chronic
conditions including cardiovascular disease,[?] cancer(3! and

function. It is a growing global public health problem, which
affects 10% - 16% of population in Asia, Australia, Europe
and United states.[l] Prevalence of chronic kidney disease in
Indian population is 0.79%. It is defined as the presence of
either kidney damage or glomerular filtration rate (GFR) < 60
mL/min/1.73.2
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cognitive dysfunction.[#l Bright, in 1836, was the first to
associate renal disease with blindness. Liebreich, in 1859,
described fundus changes in uraemic patients and
subsequently this condition was named Bright's disease or
albuminuric retinitis.[5] Deterioration of eyesight is due to
worsening of hypertensive or diabetic retinopathy, ischaemic
optic neuropathy, central retinal vein occlusion and cortical
blindness. By the ESRD, 80.0% of patients will have
developed secondary HTN.I6] Ocular morbidity may be
directly due to HTN, uraemia and anaemia; some are related
to the causes leading to chronic renal failure; some effects are
due to haemodialysis.

Important ocular finding related to renal insufficiency are
lid oedema, conjunctival pallor and xanthelasma which are
associated with increased serum lipids. Corneal and
conjunctival calcification may also occur due to secondary
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hyperparathyroidism. Inflammatory reactions of conjunctiva
and episclera can be associated with a sudden, marked rise in
serum calcium.[”8] Conjunctival degenerative changes, e.g.
pinguecula are frequently seen in CRF.[%1 Goblet cell density is
decreased.l10] Recurrent subconjuctival haemorrhage can
occur due to sclerosed conjunctival vessels secondary to
HTN.[2] Rubeosis iridis and neovascular glaucoma occur due
to the posterior segment pathology. Rising concentrations of
intracellular  calcium  might contribute to early
cataractogenesis and calcium deposition in lens.[11]

Hypertensive retinopathic changes are particularly severe
in renal failure. This has been attributed to the effects of
retained nitrogen products.['] Accelerated hypertension can
result in optic disc oedema.[12] The ophthalmic appearance is
of value in determining the efficacy of the antihypertensive
therapy.[13] The retina is accessible to monitor status of blood
pressure control.l1ll  Blindness due to proliferative
retinopathy or maculopathy is approximately five times more
common in diabetic patients with nephropathy compared
with normoalbuminuric patients.[!4] Diabetic retinopathy
(DR) tends to deteriorate with falling renal function, poorly
controlled blood pressurel!51¢] and in patients in whom no
retinal treatment has been given before.[17.18] Several cases of
bullous retinal detachment have been reported in CRF, which
could be from deranged metabolism, uncontrolled blood
pressure and retinal pigment epithelium dysfunction.[16.17]
Both anterior and posterior optic neuropathy can occur in
CRF. When haemoglobin level falls below 5 gm%,
retinopathic features like retinal haemorrhages, hard and soft
exudates and pallor of optic discs (ischaemic optic
neuropathy) could be present. The retinal arterioles look
pale, the vein distended.

Retinopathy is often asymptomatic in its most treatable
stage; delay in diagnosis can result in significant increase in
the patient’s risk of visual loss.[1é] Ocular condition is also an
indicator of the metabolic control of the disease process.
Similarly, an unknown case of chronic renal failure with its
ocular complications may first present to an ophthalmologist.
This study is an attempt to access the ocular status/
complications associated with CRF. It is intended to highlight
the importance of ocular examination, to screen patients for
any potential visual threat so that necessary treatment
and/or advice can be given before they become irreversibly
visually impaired.

MATERIALS AND METHODS

In our study, 100 patients diagnosed as chronic kidney
disease (CKD) attending Nephrology and Medicine
Department, K. R. Hospital, Mysore Medical Collage and
Research Institute, Mysore, South India were enrolled. Period
of study was 6 months (1st November 2016 to April 30t
2017). Patients not willing to undergo dilated fundus
examination, age group less than 18 yrs. and CKD patients on
dialysis were excluded. The statistical methods Cramer’s for
association, Chi-square for difference and SPSS version 16.0
were used in this descriptive study.

All patients were enrolled for the study after obtaining a
written and informed consent. Detailed anterior segment
examination was done by slit lamp biomicroscopy and
posterior segment examination by direct and indirect
ophthalmoscopy. Visual acuity and intraocular tension
recording were done. Investigations like complete
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haemogram, blood urea, serum creatinine, serum calcium,
serum phosphate, serum potassium, urine microscopy,
albumin and sugar were done. Estimated glomerular
filtration rate (eGFR) was calculated using the Chronic Kidney
Disease Epidemiology Collaboration (CKDEPI) equation.
Cases were classified as mild, moderate, severe and ESRD if
GFR is between 30 to 50 mL/min; 10 to 29 mL/min; 5 to 9
mL/min, less than 5 mL/min respectively. Systemic history
regarding different causes of chronic renal disease was taken.
Hypertensive retinopathy (HR) was graded on the basis of
Keith and Wagener classification. Diabetic retinopathy (DR)
and macular oedema was classified on the basis of early
treatment diabetic retinopathy study. Ethical committee
clearance was obtained.

RESULTS

Among total of 100 patients with CRF, the sample size in each
grade of CRF were as follows: Mild 25 cases (25%), moderate
18 cases (18%), severe 9 cases (9%) and ESRD 48 cases
(48%). Mean age of total patients of CRF was 50.76 + 9.923
years and M: F ratio was 8.09: 1 showing a male
preponderance. Similar demographic parameters were
obtained in each of the subgroups. The commonest cause of
CRF were both HTN and Diabetes in 40 (40%), only
hypertension in 28 (28%) followed by Diabetes in 16 (16%)
and others 16 (16%). Other causes were glomerulonephritis,
snake bite and calculus.

Ocular symptoms in patients of CRF: Blurring of vision
was the most important symptom complained by 52.0% of
patients. Most of it (46.0%) was of gradual onset. Other
problems were irritative symptoms (19.4%) and red eyes
(2.0%). In spite of this, 46.3% of patients have never had eye
checkup before. Only 15.2% of patients had detailed ocular
examination (both anterior and posterior segment)
evaluation in the past. According to WHO criteria in this study
76% were with vision 6/18 or better, 16% were visually
impaired and another 08% were in the category of legally
blind (vision, < 6/60). P value was not significant for visual
loss with the severity of renal failure. Table 1 shows the best
corrected visual acuity.

The major causes for vision less than 6/18 was cataract
(14%) followed by diabetic retinopathy with maculopathy in
16 (8%), PDR in 2 (1%), optic neuropathy in 1 (0.5%),
resolving vitreous haemorrhage in 2 (1%), BRVO in 1 (0.5%),
corneal calcification in 3 and opacification in 1 (2%) and
ARMD in 5 (2.5%). Table 2 shows major causes for vision less
than 6/18. Tables 3 and 4 respectively show anterior and
posterior segment findings related to CRF.

In the present study, 32 (57.14%) out of 56 diabetic

patients (40 of combined HTN and DM+ 16 only diabetic)
with CRF had diabetic retinopathy. DR mild 4%, moderate
9%, severe 9%, very severe 8%, PDR 1% and HR PDR 1%
were the different grades observed in CRF cases.
In the present study, 32 (47.06%) patients out of 68 total
hypertensives (40 combined HTN and DM + only
hypertensives 28) with CRF had hypertensive retinopathy.
There were 2 cases of severe CRF with bilateral exudative
type of retinal detachment. Hyperlipidaemia was seen among
34%. Tables 5 and 6 compare the grades of HR and DR with
severity of renal failure respectively.
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Significant findings present along with the higher grades
of CRF were lid oedema (P= 0.0043), conjunctival findings
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The distribution of intraocular pressure (I0P) among the
patients of CRF was found to be the normal bell shaped curve

which included pinguecula, congestion and dry eye with skewness to the right. Mean I0P was 13.7 + 3.3 mmHg.
(P=0.022), corneal calcification (P= 0.003), diabetic The mean values of serum calcium, serum potassium, serum
retinopathy (P= 0.001) and hypertensive retinopathy phosphate are 9.6 +/- 0.61 mg/dL, 4.09 +/- 0.67 mEq/L and
(P=0.003). 4.46 +/- 0.48 mg/dL respectively.
WHO Criteria | Grades of CRF Visual Acuity | Mild | Moderate Severe | ESRD Total % of Total Eyes
Good vision >6/18 42 28 10 72 152 76%
Impaired 6/60 - 6/24 5 3 2 22 32 16%
vision
Legally blind <6/60 3 5 6 2 16 8%
50 36 18 96 200 100.0

Table 1. Best Corrected Visual Acuity in the Eyes among Different Grades of CRF

*P value= 0.395, **P value= 0.499, Level of Significance: P < 0.05 at 95.0% confidence limit.

Cause of Visual Impairment No. of Eyes % of Total Eyes out of 200
Corneal calcification/scar 4 2%
Cataract 28 14%
Vitreous haemorrhage 2 1%
Diabetic retinopathy with - -
Maculopathy 16 8%
PDR 2 1%
Optic neuropathy 1 0.5%
ARMD 5 2.5%
Total 58 29%

Table 2. Causes of Visual Impairment (Corrected Visual Acuity less than 6/18) in CRF

Grades of CRF Ocular Findings Mild Moderate Severe ESRD Total P value
Lid oedema 8 9 13 14 44 0.043*
Comunc.tlval findings 9 11 15 19 54 0.022%
(congestion, pinguecula, dry eye)
Corneal calcification 0 0 0 3 3 0.003*
Elevated 10P 1 0 0 2 3 0.674
Cataract 14 6 4 4 28 0.785
Table 3. Comparison of Anterior Segment Findings in Different Grades of CRF
*Significant, Level of Significance: P < 0.05 at 95.0% confidence limit.
Grades 0 f C.RF Ocular Mild Moderate Severe ESRD Total P value
Findings
Vitreous haemorrhage 0 0 1 1 0.319
Optic neuropathy 0 0 1 0 0.111
Diabetic retinopathy 1 0 3 15 19 0.003*
Hypertensive 0 3 2 27 32 0.001*
retinopathy
Bullous RD 0 1 0 1 0.324
BRVO 0 0 1 0 0.632
ARMD 3 1 0 1 0.316
Glaucoma suspect 1 0 1 0 0.654
Table 4. Comparison of Posterior Segment Findings in Different Grades of CRF
Significant Level of Significance: P < 0.05 at 95% confidence limit.
((};l;aa(:;ss(:)ff(ll{R; Mild Moderate Severe ESRD Total
1 2 3 1 10
2 2 2 1 8
3 0 2 4 11
4 0 0 0 3
Total cases of HR 4 7 6 32

Table 5. Comparison of Grades of Hypertensive Retinopathy (HR) with CRF
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Grades of CRF Grades of DR Mild Moderate Severe ESRD Total

Mild 0 0 2 2 4
Moderate 1 3 2 3 9
Severe 0 2 2 5 9
Very Severe 0 2 4 2 8
PDR 0 0 1 0 1
HR PDR 0 0 0 1 1

Total 1 7 11 13 32

Table 6. Comparison of Grades of Diabetic Retinopathy (DR) among Subgroups of CRF

DISCUSSION

CRF can occur at any age and in this condition slowly
progressive deterioration of renal function is seen.[19] Highest
no. of patients were in the age group between 40 - 60 yrs.
with mean age of 50.76 + 9.923 years, which is consistent
with the study done by L. Bajracharya et al (48.3 +/- 14.9)
years.[20]

M: F ratio was 8.09: 1 showing a male preponderance,
which was significantly more compared to the worldwide
data.lll The reason for this could be due to high prevalence of
diabetes and hypertension among males in India due to
change in lifestyle and faster rate of deterioration of kidney
function in male with some forms of glomerulonephritis.

In the present study, each grade of CRF were as follows-
mild 25 cases (25%), moderate 18 cases (18%), severe 9
cases (9%) and ESRD 48 cases (48). The commonest cause of
CRF was combined HTN and Diabetes in 40 (40%), only
hypertension in 28 (28%) followed by diabetes 16 (16%) and
others 16 (16%). Other causes were glomerulonephritis,
snake bite and calculus. These results are in concordance
with the study of L. Bajracharya et al, where the commonest
cause of CRF was HTN 43 out of 119 (36.1%) followed by DM
(27.7%) and glomerulonephritis (20.2%).[20] Hyperlipidaemia
was seen in 34% of cases.

Diminished vision was the most common ocular symptom
observed in 52% of patients, which correlates with the study
by L. Bajracharya et al and Manjula S et al.[20.19] |n the present
study, out of 200 eyes examined BCVA > 6/18 was present in
76% of eyes, 16% eyes had visual acuity between 6/24 and
6/60 and 8% had BCVA less than 6/60. This is in concordance
with the study by L. Bajracharya et al(20] and our patients had
better visual status compared to study done by Manjula B et
al. They report BCVA > 6/18 present in 23%, 49.5% between
6/24 and 6/60, 27.5% < 6/60 and 77% had visual acuity <
6/18.119 However, visual acuity is not the sole indicator of the
ocular status. Even advanced DR and HR may have good
central vision until macula is involved. In this study, 2 out of 3
patients of grade IV HR and 2 out of 11 patients with grade III
HR had quite good vision, but they were at risk of visual loss
due to disc oedema in 2 cases, resolving vitreous
haemorrhage in 1 case and BRVO in 1 case. In our study,
cataract accounts for major cause of visual loss in 28 eyes
(14%) followed by diabetic retinopathy with maculopathy in
16 (8%), PDR in 2 (1%), optic neuropathy in 1 (0.5%),
resolving vitreous haemorrhage in 2 (1%), BRVO in 1 (0.5%),
corneal calcification and opacification in 4 (2%) and ARMD in
5 (2.5%). P value was not significant for cataract when
compared with different grades of CRF. L. Bajracharya et al
has reported maculopathy as the cause of visual impairment
in 23 eyes out of 238 eyes (9.7%) followed by cataract in 14
(5.9%) eyes, PDR in 9 (3.8%) eyes. Our observation also
reveals the same causes.[20] Greater incidence of cataract may
be explained by the presence of more number of patients in
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stage 4 in this study. Higher levels of oxidised glutathione in
CRF patients in severe stages exposes the lens to oxidative
stress, which may be another one possible reason. The higher
incidence of diabetes among patients included may be
another possible reason for higher incidence of cataract.[19]

Most of the patients were having complaints of blurring of
vision (52.0%). Overall, only 43.7% had gone for eye checkup.
This obviously showed the lack of knowledge about the
potential ocular complications in chronic renal disease
patients; 58.6% of patients in ESRD compared to 29.0% in
mild group had undergone ocular examination in the past.
This could indicate increasing ocular problems with
advancing renal disease.

Lid puffiness and conjunctival involvement were present
in 44% and 54% of total cases respectively. Being statistically
significant, they can be regarded as consistent finding in CRF.
In 3% of patients in ESRD group, corneo-conjunctival calcium
deposits were present. Study done by Bajracharya et all20]
reported 1.6% and study by Narendranath Reddy reported
1.75% corneal calcification in their patients.[21] These studies
concord with our study. There was no correlation between
ocular surface calcification and mean serum values of
calcium, potassium and phosphate that were observed. One of
the important complication of CRF is disturbance of the
mineral metabolism, i.e. secondary hyperparathyroidism. Soft
tissue calcification is a common feature of mineral
metabolism disturbance in CRF. The pathogenesis of ocular
calcifications is not completely understood, but are most
frequently observed. Vrabec R et al reports 9 patients (14%)
with corneo-conjunctival calcium deposits in CRF patients on
haemodialysis.[22] The reports of other studies by Bourquia et
al states 36.0% of their patients had corneal and conjunctival
calcifications.[23] The studies by Pahor D et all24] and Michaud
PA et all?5l showed that calcification occurs in 60.0% to
80.0% of CRF cases. There has been positive correlation of
the soft tissue calcification with the duration of
haemodialysis.[21]

Mean intraocular pressure in patients of CRF was 13.7 +
3.3 mmHg. In a study done in Italy by Bourquia et al,[23] an
average IOP of CRF patients was slightly less than the control
group (14.9 + 2 mmHg versus 15.6 + 1.9 mmHg with P= 0.07).
Our study did not have control group.

The most important and vision threatening findings were
in the posterior segment. Prevalence of retinal pathology was
highest among patients with both hypertension and diabetes
(40%) followed by hypertension (28%) and then by patients
with diabetes (16%).

In the present study, 47.06% of total hypertensive
patients (combined form 40 patients plus only hypertensives
28 patients) with CRF had hypertensive retinopathy. The
findings in this study concords with the studies done by L.
Bajracharya et al, where they report 47.10% had HR. HR was
more prevalent as the renal disease progressed. Grade IV HR
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with optic disc oedema was present only in severe CRF and
ESRD and seen in 2 cases. Similarly, 9 out of 11 in Grade III
HR was detected in severe CRF and ESRD together.
Hypertensive retinopathy changes are severe, particularly in
patients with renal failure and this has been attributed to the
effects of retained nitrogen products. The retina is easily
accessible to monitor status of blood pressure control.[2]
Accelerated hypertension leads to optic disc oedema.[13]
Ninety-two percent of grade III HR and hundred percent of
grade IV HR were detected for the first time in our study.
Grade III and IV HR have bad prognosis and this may alert the
physician for more aggressive management of the blood
pressure.

In the present study, 57.14% of total diabetic patients (40
of combined form and 16 of only diabetic patients) with CRF
had diabetic retinopathy. Observations made in this study
does not correlate with observations seen in other studies
done by L. Bajracharya et al. They report a little higher
prevalence, 88.3% DR in their series.[20] Mild DR was mostly
seen in mild CRF group, but moderate, severe and PDR
(proliferate diabetic retinopathy) were seen in higher grades
of CRF.

In the study done by Manjula S et al reports majority of
their patients had moderate, severe, very severe NPDR that
accounted for 13%, 14% and 15% respectively, which is
slightly higher, but our study also had majority in the same
group. Although, not statistically proven because of small
sample size, these data support previous studies that DR is
invariably present in cases of diabetic nephropathy and that
more severe forms of retinopathy are detected as renal
disease progresses. Overall, 16 eyes had maculopathy, most
of which (12 eyes) were related to DR and only 4 were
associated with HR and DR. All types of maculopathy- focal,
diffuse and chronic were detected. Among newly diagnosed
DR there was 2 PDR, 3 severe and one very severe DR, all
were never treated before. Many patients from the study
received urgent laser treatment whenever necessary in our
Medical Retina Clinic at Ophthalmology Department.

Combination Form: In the present study, 40% of patients
with CRF had both hypertensive and diabetes mellitus.
Diabetic retinopathy was worse in cases who had both
diabetes and hypertension.

There were two cases of bilateral bullous, exudative type
of retinal detachment seen in patients with severe grade of
renal disease, which was managed with metabolic and blood
pressure control. It has been stated that in uraemia, retinal
detachment should be regarded as an immediate indication
for peritoneal and haemodialysis.[19]

CONCLUSION

In conclusion, detail ocular examination should be
undertaken in patients with CRF. The most common cause of
CRF in our study is combined hypertension and diabetes.
Cataract followed by maculopathy is the most commonly
observed cause for diminished vision. Retinopathy in its early
stages is often asymptomatic, so frequent checkup in all cases
of longstanding diabetics and hypertensives is advised. Early
diagnosis can result in significant decrease in the patient’s
risk of visual loss. The retinovascular pathology reflects renal
disease, thus revealing the importance of ocular evaluation.
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