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OCULAR INVOLVEMENT IN CHILDREN  
WITH BETA-THALASSEMIA MAJOR
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Abstract. Aim: Thalassemia is a severe genetic blood disorder, and several organs, 
including eyes, can be affected. The mechanism of ocular abnormalities in thalas-
semia is multifactorial; one of them is regular blood transfusion, which can cause 
iron overload. Ocular abnormalities can also occur because of the side effects of iron 
chelators. This study evaluated ocular involvement in children with Beta-thalassemia 
major and its association with serum ferritin levels. Methods: A cross-sectional study 
was undertaken at the Thalassemia daycare center in a tertiary referral hospital in 
Medan. All patients’ hemoglobin was measured before transfusion, and serum ferritin 
levels were measured at six-month intervals. A Pediatric Ophthalmologist carried out 
the ophthalmological assessment, which included a detailed history of visual prob-
lems and visual acuity testing. Fisher’s Exact test and Spearman test were used for 
statistical calculation. Results: Thirty-seven beta-thalassemia major children ranging 
from three to 18 years old. Visual acuity, anterior segment, fundus, and retina were 
evaluated. Ophthalmologic examinations showed that ocular involvement increased 
with age. Visual acuity was reduced in 16.2% of the subjects. Papilledema was the 
most common ocular finding among the subjects (13.5%), followed by cataracts 
(8.1%) and optic atrophy (8.1%). A significant correlation between blood transfusion 
volume and serum ferritin levels was found. Conclusion: Ocular involvement was 
found in more than half of the subjects in this study. However, regular ophthalmologic 
evaluations by serum ferritin examination were required to detect early alterations in 
their visual system for a better quality of life.
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INTRODUCTION

T -
-

tion of red blood cells [1]. One of the most common 

can decrease mortality, accumulation of iron from a 
repeated blood transfusion and increased intestinal 

The mechanism of ocular manifestation in thalas-

transfusion therapy, which causes iron overload. To 

-

visual acuity are some ocular abnormalities that can 
occur due to iron deposition in the eye or as side ef-

This study aimed to assess the prevalence of ocu-
lar involvement in multi-transfused beta-thalassemia 
children and determine their correlation with serum 
ferritin levels.

MATERIALS AND METHODS

The ethics committee approved this study. Written 

-
assemia daycare center in a tertiary referral hospital 
in Medan. The inclusion criteria for this study were 

blood transfusion. This study also included subjects 

-

excluded subjects with a history of corneal disease, 

and topical eye medication use. Thirty-seven children 
with beta-thalassemia major participated in this study.

-
fusion, and serum ferritin levels were measured at 

-

included a detailed history of visual problems and vi-
-

ity card was used for children under two years old, 

-

retinoscopy, fundus photo, and optical coherence to-
-

on nervus opticus (edema or atrophy) could be seen. 

was no complaint from the patient.

The Shapiro-Wilk test was used to analyze the nor-
mality of quantitative variables. Descriptive data 

standard deviation (SD), and median (min-max). The 
relationship between ocular involvement and serum 

test or Fisherman’s Exact Test (if the cell expected 
-

mined the correlation between serum ferritin levels 

RESULTS

shows the baseline characteristics of all subjects. 
The predominant ethnicity in this study was Java-

-

-
-

of subjects with ocular involvement. The prevalence 
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the subjects, while the relationship between serum 
ferritin levels and ocular involvement is shown in 

-

-
duced visual acuity. 

-

-

-
lar abnormalities.

Table 1. Baseline characteristics of subjects

Characteristic n (%)

< 5

Gender

Male

Javanese

2

Deferiprone

None

Table 2. -
ment

Age (years) 
Ocular Involvement 

P-value*
No (%) Yes (%)

< 5 

Table 3. 

n (%)

Decrease

None
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The correlation between frequency and transfusion 

-

However, the transfusion frequency did not show a 

Table 5. Correlation between frequency and volume of 
transfusion with serum ferritin level

Mean P-value*

DISCUSSION 

disease or due to iron overload and chelation ther-
apy. Patients with thalassemia can exhibit various 
ocular abnormalities, such as color vision anomalies, 
decreased visual acuity, papilledema, and other ab-
normalities. Due to the liberation of free iron from he-
molysis, thalassemia major may also be associated 

had no complaints. Previous studies reported the 

results of ocular abnormalities reported in previous 
-

eters used to evaluate them. 

Table 4.

Serum ferritin level 
category

Bulbar conjunctiva
   P-value*

Normal (%) Hyperpigmentation (%)

Anterior chamber

Normal (%) Hyperpigmentation (%)

Visual acuity

Normal (%) Decreased  (%)

Ocular abnormalities

None (%) Papilledema (%)
Complicated cataract 

(%)
Optic atrophy (%)
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study found the most prevalent ocular abnormality 
-

racts and optic atrophy were found in three subjects 

-

Iron is an important component of many metabolic 
processes. On the other hand, iron may play a role in 

-
-

Fenton reaction, and it has been shown to disrupt the 

were found in subjects with serum ferritin levels of 

with complicated cataracts. Three subjects with optic 

-

serum ferritin levels and ocular abnormalities. This 

no correlation between ocular abnormalities and 
-

cause this study used serum ferritin level as a marker 
for iron overload instead of more accurate tests such 

-
sary to prevent iron toxicity and ocular abnormalities 
in children with Beta-thalassemia. 

transfusion frequency and serum ferritin level. On the 
other hand, a study by Susanah S et al. reported a 
positive correlation between serum ferritin levels and 

-
ference could occur because our study has fewer sub-
jects, and some of the subjects had already received 

-

This study has limitations. Not all the patients use 

-
tion therapy on the ocular abnormality. We also did 
not compare ocular abnormalities with the frequency 
and volume of blood transfusion therapy for patients 

-
-

sibility that their ocular abnormalities could have oc-

-

CONCLUSIONS

Ocular involvement was found in more than half of the 
-

ations by serum ferritin examination were required to 
detect early alterations in the Thalassemia children’s 
visual system to maintain their quality of life.
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