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Abstract: 

Background- Due to pre-mature RBC destruction and unpredictable vasocclusion episodes sickle cell disease 

happens which give rise to tissue ischemia and acute pain. Dysfunction of endothelial occurs in kidneys due to nephron 

leading to infarction, ischemia, vaso-occlusion, microalbuminuria which ultimately causes the loss of nephron. Due 

to this retinal change non-proliferative and proliferative occurs. 

Objective- To find the relation between the Ophthalmic complications and Nephropathy in cases of sickle cell anemia. 

Methods- For this study 35 adults were selected from outpatient department of Bahawalpur Victoria Hospital , whose 

age were between 18 to 60 years and they all were suffering in disease of sickle cell. Blood samples were collected, 

and complete blood analysis were done as well as assessment of urine albumin: ophthalmic findings and creatinine 

ratio, studied by slit-lamp biomicroscopy indirect and direct ophthalmoscopy. 

Result- Two groups were made on the bases of two categories in which first one consist of seven patients who were 

admitted to Victoria Hospital Bahawalpur and the other category consist of twenty eight patients who were clinically 

stable. Peripheral retinopathy was found in 7.1% patients i.e. 2 of category 2 and 71.4% patients of first category.  

The patients of category 1 and category 2 had mean of 6.17 ± 2.14 and 2.89 ± 1.81blood transfusions respectively. 

Mean Hb in patients of category 2 was 7.95 ± 0.81 gm whereas in patients of category 1 it was 6.37 ± 0.35 gm/dl. The 

patients of Ophthalmic manifestations had the mean creatinine ratio/ urine albumin 286.71 ± 74.75 mg/g while it was 

31.82 ± 4.48 mg/g in patients who had no Ophthalmic manifestations, this difference was very significant. 

Conclusion- It was concluded in this study that the manifestation of sickle vasculopathy mechanism is correlated with 

sickle cell retinopathy and nephropathy and these are regarded as the indicators of each other. 
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INTRODUCTION: 

Due to mutation in gene of beta-globin sickle cell 

disease occur which causes the change in amino acid 

to valine forming HbS from glutamic acid which 

provoke the dysfunction of premature Red blood cells 

and unpredictable vaso-occlusion episodes. Due to 

pre-mature RBC destruction and unpredictable 

vasocclusion episodes sickle cell disease happens 

which give rise to tissue ischemia and acute pain. 

Dysfunction of endothelial occurs in kidneys due to 

nephron leading to infarction, ischemia, vaso-

occlusion, microalbuminuria which ultimately causes 

the loss of nephron. Due to this retinal change non-

proliferative and proliferative occurs. Disease like 

renal begins which could be a reason of chronic 

diseases of kidney. Previous researches shown that 

abnormality in albuminuria, HbSS/HbS(0) is 

correlated with the baseline hemoglobin. In patients 

with sickle cell disease the detection of damage due to 

earl glomerular is related with the albuminuria as a 

biomarker. 

 

Due to the elevation of serum creatinine disease may 

reach to chronic renal failure stage. There should be 

initiative taken for the therapy of renal impairment at 

early stages when the sicle cell nephropathy is 

recognized. In patients with Hb sickle cell genotype 

proliferative sickle retinopathy is more common. 

Therefore, the aim of this study is to find the relation 

between the Ophthalmic complications and 

Nephropathy in cases of sickle cell anemia. 

 

METHODOLOGY: 

For this study 35 adults were selected whose age were 

between 18 to 60 years and they all were suffering in 

disease of sickle cell. All those patients were excluded:  

• Patients who had any blood dyscrasias like 

thalassemia 

• Patients who were on the medication of anti-

inflammatory such as Cox-inhibitor or 

glucocorticoid therapy 

• Patients who were suffering in any chronic 

infection like hypertension, diabetes 

mellitus, vascular disease 

A written consent was signed by all the patients which 

included complete detail about the aim, methodology, 

and implication of this study. Blood samples were 

collected, and complete blood analysis were done as 

well as assessment of urine albumin: ophthalmic 

findings and creatinine ratio, studied by slit-lamp 

biomicroscopy indirect and direct ophthalmoscopy. 

 

Calculation of creatinine and urine albumin: 

Albumin to creatinine ratio was measured by the 

samples of urine and its normal ratio was measured 

less than 30. The classification of obtained values was 

as followed: 

 30–300 being microalbuminuria and greater than 300 

being macroalbuminuria 

 Urine albumin in mg/dl/urine creatinine in g/dl = 

Urine ACR (UACR) in mg/g 

 

Ophthalmic procedures carried out: 

A detailed eye examination was performed including 

slit-lamp biomicroscopy indirect and direct 

ophthalmoscopy. Patients having Sickle cell disease 

with glaucoma, posterior/ anterior segment pathology, 

mature senile cataracts were excluded from the 

examination of ophthalmic. 

 

The disc and media characteristics such as foveal 

reflex, peripheral macula, blood vessels, margins, 

shape, size, cup and color was then evaluated. 

 

Statistical analysis: 

For statistical analysis, obtained data was entered in 

MS Excel and this analysis was done by using the 

inferential statistics, including Student’s t-test and 

Chi-square test. SPSS 22.0 version was used for this.  

 

RESULTS: 

Two groups were made on the bases of two categories 

in which first one consists of seven patients who were 

admitted to Victoria hospital Bahawalpur and the other 

category consist of twenty-eight patients who were 

clinically stable. Peripheral retinopathy was found in 

7.1% patients i.e. 2 of category 2 and 71.4% patients 

of first category.  The patients of category 1 and 

category 2 had mean of 6.17 ± 2.14 and 2.89 ± 

1.81blood transfusions respectively. Mean Hb in 

patients of category 2 was 7.95 ± 0.81 gm whereas in 

patients of category 1 it was 6.37 ± 0.35 gm/dl. The 

patients of Ophthalmic manifestations had the mean 

creatinine ratio/ urine albumin 286.71 ± 74.75 mg/g 

while it was 31.82 ± 4.48 mg/g in patients who had no 

Ophthalmic manifestations, this difference was very 

significant.  
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Table 1: Comparison of chief complaints among Category I and Category II patients 

 

 

Chief complaints Category of patients (%) Total (/35) (%) χ2, P 

     

 Category I (/7) 

Category II 

(/28)   

     

Fatigue and malaise 6 (85.7) 12 (42.8) 18 (51.4) 

21.10, 0.036 

(S) 

Back pain 5 (71.4) 6 (21.4) 11 (31.4)  

Recurrent URTI 3 (42.8) 7 (25.0) 10 (28.5)  

Bone pain 2 (28.5) 3 (10.7) 5 (14.2)  

Chest pain 2 (28.5) 0 2 (5.71)  

 

 

 

Table 2: Parameters observed on fundoscopic examination 

 

 

Parameters observed on 

Number of patients with positive 

findings (%)  t, P 

fundoscopic examination 

    

Category I (/7) Category II (/28) 

Total 

(/35) 

 

  

     

Venous tortuosity 5 (71.4) 2 (7.1) 7 (20) 

4.01, 0.0001 

(S) 

Salmon‑patch hemorrhages 2 (28.5) 0 2 (5.7)  

Silver wiring of arterioles 4 (57.1) 1 (3.5) 5 (14.2)  

Sea‑fan neovascularization 1 (14.2) 0 1 (2.8)  

Vitreous hemorrhages 0 0 0  

Rhegmatogenous retinal 

detachment 0 0 0  

                                                                                                

 

In patients of category 2 the symptoms of peripheral 

retinopathy were found. In Goldberg’s staging of PSR 

and sickle cell anemia parameters were compared 

including common vascular changes. In patients of 

category 1 the results of fundoscopic observation were 

found very significant as compared to the patients of 

category 2 as shown in table 2.  

 

DISCUSSION: 

During this cross-sectional study there was no relation 

found between ophthalmic findings versus age and 

gender. In patients of sickle cell anemia and greater 

morbidity a positive correlation was found. In sickle 

cell patient during adolescence renal damage is found 

to be a progressive damage which can be a cause of 

renal failure if it is not treated in early stages and 

increase mortality up to 12% in adult of sickle cell 

gene. Another early manifestation of renal 

parenchymal damage is microalbuminuria which can 

occur in 30 to 60% of sickle cell diseases patients. 
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Peripheral retinopathy was found in 7.1% patients i.e. 

2 of category 2 and 71.4% patients of first category.  

The patients of category 1 and category 2 had mean of 

6.17 ± 2.14 and 2.89 ± 1.81blood transfusions 

respectively. Mean Hb in patients of category 2 was 

7.95 ± 0.81 gm whereas in patients of category 1 it was 

6.37 ± 0.35 gm/dl. The patients of Ophthalmic 

manifestations had the mean creatinine ratio/ urine 

albumin 286.71 ± 74.75 mg/g while it was 31.82 ± 

4.48 mg/g in patients who had no Ophthalmic 

manifestations, this difference was very significant. 

Due to the elevation of serum creatinine disease may 

reach to chronic renal failure stage. There should be 

initiative taken for the therapy of renal impairment at 

early stages when the sicle cell nephropathy is 

recognized. In patients with Hb sickle cell genotype 

proliferative sickle retinopathy is more common. 

Therefore, the aim of this study is to find the relation 

between the Ophthalmic complications and 

Nephropathy in cases of sickle cell anemia. Despite 

the fact that there are no particular clinical signs that 

can foresee the advancement of SCD to include the 

retinal vascular framework, a couple of creators have 

discovered that patients giving emergency and splenic 

sequestration ought to be considered for early 

ophthalmic assessment. Besides, patients with G6PD 

insufficiency ought to be taken for early screening, as 

it has been reported to be a significant inclining factor 

in quickening movement to retinopathy. Still, most 

patients hold satisfactory vision since the retinopathy 

happens in the outskirts, and any related "sea‑fan" 

neovascularization has a high propensity for 

autoinfarction, relapsing unexpectedly. Accordingly, 

vision misfortune from sickle retinopathy is generally 

preventable through regular fundoscopic assessments 

and treatment as indicated. Wide‑field fluorescein 

angiography and shading imaging can help 

recognizable proof of fringe vascular renovating and 

appraisal of high‑risk attributes for proliferative 

retinopathy. Treatment of sickle cell retinopathy today 

is being completed utilizing modalities, for example, 

photocoagulation and cryotherapy to treat 

neovascularization. 

 

CONCLUSION: 

By early detection of major complications of SCD 

that is retinopathy and nephropathy can be 

controlled. It was concluded in this study that the 

manifestation of sickle vasculopathy mechanism is 

correlated with sickle cell retinopathy and 

nephropathy and these are regarded as the indicators 

of each other. The good predictor of these diseases is 

UACR which can proceed to retinopathy. If a patient 

has a previous history of raised UACR, long lasting 

clinical features, lower Hb level and blood 

transfusions then such patients should be guided to 

fundoscopic examination so that peripheral 

retinopathy can be prevented. 
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