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INTRODUCTION
Anemia is a condition characterised by decrease in concentration of 
hemoglobin in blood. Hemoglobin is necessary for transporting 
oxygen to tissues and organs in the body. The reduction in oxygen 
available to organs and tissues when hemoglobin levels are low is 
responsible for many of the symptoms experienced by anemic people. 
In the eye, anemia can lead to transient retinal hemorrhages. These 
were first described by Ulrich in 1883 in association with 

1gastrointestinal hemorrhage .   Anemia causes retinopathy in 28% of 
patients, especially when there is coexisting thrombocytopenia (38%). 
As the severity of anemia increases, the risk of retinopathy increases, 

2particularly when the hemoglobin (Hb) level is below 6 gm/dL .   
Anemia causes retinal hypoxia, which leads to infarction of the nerve 
fiber layer and clinically manifests as cotton wool spots. Retinal 
hypoxia also leads to vascular dilatation; increased transmural 
pressure owing to hypoproteinemia; and microtraumas to the vessel 

3,4walls, which cause retinal edema and hemorrhages .  To the best of our 
knowledge, there is a lack of data describing the prevalence of Anemic 
Retinopathy and its association with varying severity of anemia. The 
aim of our study was to calculate the prevalence of fundus lesions in 
anemic patients and its correlation with severity of anemia.

MATERIAL AND METHODS
A hospital-based prospective study was conducted on 106 anemic 
patients referred from the Department of Gynaecology and Medicine. 
The patients were documented as anemic after investigations like 
complete hemogram, peripheral blood film and reticulocyte count. 
After informed consent, the study group underwent complete ocular 
examination including best corrected visual acuity, intraocular 
pressure, anterior segment examination and fundus examination on slit 
lamp biomicroscope. The patients were classified as having mild, 
moderate and severe anemia based on the concentration of hemoglobin 

5as per WHO classification.  (Table 1)

Table 1: Showing Severity Of Anemia On Basis Of Hemoglobin 
Concentration As Per WHO Classification

The criteria for diagnosing Anemic Retinopathy (AR) included the 
presence of any of the following features on retinal examination: 
hemorrhages that can present at all levels of the retina and choroid, 
Roth's spots, exudates, cotton wool spots, retinal edema, venous 

6tortuosity, optic disc edema or pallor .  Roth's spots are described as 
white-centered hemorrhages. The white centers in Roth spots can be 
due to inflammatory infiltrates, fibrin and platelets, neoplastic cells, or 

7focal areas of ischemia .  All patients with moderate and severe anemia 

were included in the study. Patients with other co-existent systemic 
diseases like diabetes mellitus, hypertension, and other blood 
dyscrasias such as leukemia and lymphomas were excluded from the 
study. Demographic features and retinopathy changes on fundus 
examination were noted.

OBSERVATIONS AND RESULTS
A total of 106 patients of moderate (57) and severe (49) anemia were 
referred to our department. Forty four patients were male ( 41.5%) and 
sixty two patients were female (58.4%) (Table 2). 

Iron deficiency anemia (66%) was the most common type of anemia 
seen in the study group.( Table 3)

Table 2: Demographic Characters Of The Study Group

Table 3: Types Of Anemia In Study Group

Anemic retinopathy was found in 31 (29.24%) patients out of 106 
patients included in study group. In patients with moderate anemia, 
fundus lesions were found in 2 out of the total of 57 patients. 

In patients with severe anemia, fundus lesions were found in 29 out of 
the total of 49 patients.

Out of 31 patients with anemic retinopathy, only venous tortuosity and 
engorgement was found in 17 patients (Figure 1). Retinal 
Hemorrhages (flame shaped and dot blot) were found in 13 patients.

Cotton wool spots and Roth spots with above fundus lesions was found 
in 1 patient (Figure 2). (Table 4)

Table 4: Showing Retinopathy changes on fundus examination in 
patients
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Severity Hb conc.
Mild 10-11.9 g/dl
Moderate 7- 9.9 g/dl
Severe <7 g/dl

Total number of patients 106
Males 44
Females 62
Age group 18-75 yr

Type of anemia Number
Iron deficiency anemia 70
Folic acid/ B 12 deficiency anemia 30
Haemorrhagic anemia 4
Aplastic anemia 2

Retinopathy changes on fundus examination Number (%)
Venous engorgement and tortuosity 17 (54.8)
Retinal hemorrhages 13 (41.9)
Roth's spots+ cotton wool spots with retinal 
hemorrhages and venous engorgement and tortuosity

1 (3.2)
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Figure 1 Fundus photograph showing venous engorgement and 
tortuosity

Figure 2 Fundus photograph showing venous engorgement and 
tortuosity along with hemorrhages and Roth spots

DISCUSSION
The World Health Organization describes anemia as a condition in 
which the number of red blood cells or the hemoglobin (Hb) 
concentration within them is lower than normal. According to the 
World Health Organization, anemia is defined as an Hb level <13 g/dL 

5in men and <12 g/dL in women .  The common ocular features noted 
with anemia are conjunctival pallor, retinal abnormalities, and 

8-10posterior pole pallor .  The retinal changes found in AR are 
nonspecific and may closely resemble diabetic or hypertensive 
retinopathy. We excluded anaemic patients having other co-
morbidities like diabetes or hypertension from the study.

The prevalence of AR in our study was 29.24%. This is in concordance 
with other study by Venkatesh et al where prevalence of AR was 29.6% 
11.  A study by Punjabi et al noted the prevalence of AR in pediatric age 

group to be about 30%. A higher prevalence of AR was noted in 
12children with Hb levels below 10 gm/dl .

2 (3.5%) out of 57 patients of moderate anemia and 29 (59.1%) out of 
49 patients of severe anemia had retinopathy. Hence, the prevalence of 
anemic retinopathy is higher in cases of severe anemia as  compared to 
moderate anemia. Ajit et al also observed that severity of retinal 

13manifestations of anemia was related to the severity of anemia .

Overall, most common retinal changes were Venous engorgement and 
tortuosity seen in 54.9% followed by retinal hemorrhages in 41.9% and 
Roth spots & cotton wool spots along with retinal hemorrhages and 
venous engorgement in 3.2%. This is in contrast to many studies where 
retinal hemorrhages were the most common retinal changes. Dr. Ajay 
Kumar studied prevalence of retinopathy in 120 patients, he concluded 
that retinal hemorrhages mainly deep retinal hemorrhages were most 

14common finding .  Nusrat et al concluded in their study that 
conjunctival pallor and retinal hemorrhages were commonest in ocular 

15features in anemic patients .  Holt et al studied 63 patients with anemia 
and noted that flame shaped hemorrhages were the commonest type of 

16hemorrhage .  Suresh et al studied 34 patients with anemia and found 
that flame shaped hemorrhages were common followed by deep 

17  haemorrhage . Since anemic retinopathy is almost always reversible 
with correction of the anemia, regular and repeated fundus 
examination should be carried out.

CONCLUSION
Retinopathy is frequent finding in patients with moderate and severe 
anemia. 2 out of 57 patients of moderate anemia and 29 out of 49 
patients of severe anemia had retinopathy. Hence, the prevalence of 
anemic retinopathy is higher in cases of severe anemia as compared to 
moderate anemia. Although, anemic retinopathy is often not 

significant clinically, incidental findings of such lesions in 
asymptomatic patients should arouse suspicion of underlying 
undiagnosed hematological disorder. 
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