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ABSTRACT

Patients of thalassemia require iron chelation
therapy for the treatment of iron overload in the
form of desferrioxamine (DFO), combination of
DFO and deferiprone and oral deferiprone only.
One of the side effects of DFO is ocular
toxicity. Present study was conducted to elicit
the subclinical effects of DFO on visual
pathways by doing Visual Evoked Potential
(VEP). Forty five patients of thalassemia major
were divided into three groups (I, Il &II1) based
on their iron chelation therapy as
desferrioxamine, combination of
desferrioxamine & deferiprone and only
deferiprone respectively. VEP was recorded in
each group and comparison was done. In VEP
P100 was significantly prolonged in the group
of thalassemia patients receiving DFO and
combination of DFO and deferiprone suggesting
vulnerability to ocular toxicity of DFO. We can
suggest that in patients receiving chronic DFO
therapy, VEPs may be considered to monitor the
toxic effects of DFO on visual system.

Keywords: Thalassemia, iron chelation, visual
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INTRODUCTION

Thalassemias are  heterogenous
group of heritable hypochromic anemia of
varying degree of severity. Patients of
homozygous beta thalassemia die of
anemias in infancy unless they are treated
with transfusion therapy. Through regular
blood transfusions, life expectancy of beta
thalassemia patients has improved ™M but

new clinical problems have emerged with
prolonged survival. Iron overload is a major
cause of mortality in patients with
homozygous beta thalassemia receiving
multiple blood transfusions. The solution for
this problem is use of iron chelating agents
such as desferrioxamine and deferiprone to
prevent accumulation of iron in the body
tissues.[?l DFO is administered by parenteral
route and Deferiprone is an orally active
iron chelator and is suitable for patients who
are not able to take DFO due to poor
compliance or cost of treatment.BIA
combination of both drugs is also given to
the patients and has been shown to produce
additive and synergistic effects.]

Desferrioxamine has been known to
exert significant side effects including
sensorimotor neuropathy, renal toxicity,
growth retardation etc. Some of the toxic
effects are also reported as visual
abnormalities i.e. decreased visual acuity,
loss of peripheral visual fields, abnormal
colour vision, defective dark adaptation,
thinning of retinal vessels Bl retinal
stippling,[!  abnormal  visual evoked
potentials and optic neuropathy. []

In view of this information our aim
was to compare the subclinical involvement
of visual system by performing Visual
Evoked Potential (VEP) in thalassemia
patients receiving different modalities of
iron chelation therapy.
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MATERIALS AND METHODS

The present study was conducted in
45 patients of thalassemia receiving iron
chelation therapy. All the patients of
thalassemia were more than 5 years of age
clinically diagnosed and confirmed by Hb
Electrophoresis attending the Thalassemia
Day Care centre. Patients with history of
neurological disease, intake of drugs with
known ocular neurotoxicity, patients of
diabetes mellitus were excluded from the
study. The patients were asymptomatic for
abnormalities of vision The patients
receiving iron chelation therapy for more
than 6 months were enrolled in the study.
They were divided into three groups of 15
patients each. The first group (Group 1)
included patients of thalassemia receiving
DFO therapy (Injection Desferrioxamine).
The second group (Group I1) received DFO
and Deferiprone on every alternate day. The
third group (Group IlI) included patients
receiving Deferiprone alone (oral chelating
agent).

Visual evoked Potentials recording
was done by using RMS EMG EP MK2
machine. The procedure was explained to

comfortably in a dark room at a distance of
one meter from the recording monitor.
Equipment set up for VEP was done as
recommended by International federation of
Clinical Neurophysiology (IFCN)
Committee. ¥ Electrodes were placed on the
scalp, O1-Fz or O2- Fz montages with
reference point at Fz. One eye was tested at
a time and the other eye was occluded with
a patch. The patient was asked to fix the
gaze at a small square at the centre. On VEP
monitor visual stimulus in the form of a
black and white checker board was
generated. The check size was 8x8 mm
subtending an angle of 32 degrees at one
meter. The checks were made to reverse at a
rate of 1 Hz and recording of 256 responses
was averaged with low and high frequency
filters of 2-100Hz. The latency of P10 Was
recorded and amplitude P100 from negative
wave N7o was measured.

The results were expressed as mean
+ SD of 15 patients in each group. Data was
analysed using SPSS version 20.0. The
groups were compared using unpaired t test
and p < 0.05 was considered as statistically
significant.

the patients and they were seated
RESULTS
Table 1: Comparison of P100 latencies and amplitudes in Right eye of thalassemia patients
VEP Group | (n=15) On DFO | Group Il (n-15) On DFO and deferiprone | Group Ill (n=15) Ondeferiprone
P100 Latency (ms) 119.5+11.48% 111.3+5.98 107.7+7.62
P100 Amplitude (uV) 5.01 + 0.681 5.42+1.48 6.03 +1.10

*p< 0.05 when compared with group 11
#p < 0.001 when compared with group 111
tp <0.05 when compared with group I11

Table 2: Comparison of P100 latencies and amplitudes in Left eye of thalassemia patients

VEP Group | (n=15) On DFO | Group Il (n-15) On DFO and deferiprone | Group Ill (n=15) On deferiprone
P100 Latency (ms) 118.93 + 10.9** 110.26 + 7.95t 103.13 + 6.68
P100 Amplitude (uV) 5.08 + 0.69* 52+12 5.8+0.93

*p < 0.05 when compared with group 11
#p < 0.001 when compared with group 111
tp <0.05 when compared with group I11

P100 Latency

In group | mean latency of P100
(119.5£11.48) was significantly increased
(p<0.05) as compared to group I
(111.3£5.98) and highly significant increase
(p<0.001) was observed when compared
with group Il in both the eyes. On
comparing group Il with group 1l mean

latency of P wave was significantly
increased (p<0.05) in left eye but no
statistically significant increase in latency
was seen in right eye.

P100 amplitude

The mean amplitude of P100 was
significantly reduced (p<0.05) in both the
eyes in group | as compared to group IlI.
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DISCUSSION

Desferrioxamine was introduced as
iron chelator since 1960s to decrease iron
overload by increasing the excretion of iron.
Desferrioxamine is a member of the
hydroxamic acid class of iron chelators
which is produced by microbe Streptomyces
pilosis.’] DFO in vitro enters a variety of
cells where it binds iron in the labile
intracellular pool which is in equilibrium
with the storage pool. The DFO- iron
complex ferrioxamine exits the cells and is
excreted through bile and ferrioxamine

formed extracellularly is excreted in
urine.[10]

Visual evoked potential is an
important  electrophysiological test to

investigate subclinical optic nerve disease.
The pattern reversal VEP consists of a
prominent positive component at approx.
100 ms (P100) preceded and followed by
negative components N70 and N155.
Analysis of the record of VEP is based on
the time (latency) and amplitude of P100.%]

In our study abnormalities in VEP
was seen as significantly increased latency
of P100 in the group I receiving DFO as
compared to patients receiving combination
of DFO and deferiprone (group Il) and oral
deferiprone (group Ill) in both the eyes. Left
eye of the patients on combination therapy
also had statistically significant increase in
latency as compared to those on oral
deferiprone.

Our findings corroborate with the
findings by Triantfyllou et al who found
bilateral increase in latencies of P100 in
32.5%  patients of thalassemia on
desferrioxamine therapy and Wong et al
who observed that 6% of thalassemia
patients had increased P100 latency in
VEP.[1213] Zafeiriou et al also found that
abnormal VEP recordings in thalassemia
patients were mainly attributed to DFO
neurotoxicity.['4]

We also observed significant
decrease in the amplitude of P100 in both
the eyes in patients on DFO therapy on
comparison  with  patients on oral
deferiprone. Similar findings were reported

by Freedman et al and Taylor et al where
latencies were increased and amplitude of
P100 was decreased with abnormal
waveforms.['>16] In contrast to our study,
Gelmic C et al observed P100 amplitude
significantly greater in thalassemia patients
than in controls.[*"]

Prolongation of VEPs in patients
asymptomatic for ocular abnormalities is an
indication of subclinical visual pathology
beyond retina.[?l. DFO has been known to
cause retinopathy and optic neuritis in
patients receiving this iron chelating agent
as therapeutic drug in various diseases."]
Various mechanisms have been attributed to
ocular toxicity mediated by DFO. In an
experimental study done in 2010 porcine
retinal pigment epithelial (RPE) cells were
stimulated with DFO and it was found that
DFO induces significant cell death in RPE
cells accompanied by phosphorylation of
p38 and Erk.['®] DFO, apart from producing
consistent increase in iron excretion, also
causes increased elimination of zinc and
copper.l’®l  Copper is found in high
concentration within RPE,[?% a site which is
affected by DFO.DFO induced copper
translocation may interrupt with
monoaminergic neurotransmission in retina.
Synthesis  of  potential antioxidant
neuromelanin may be impaired by reduction
of the activity of tyrosinase - copper
containing protein, [ Zinc deficiency
enhances lipid peroxidation and impairs the
metabolism of amino acids, nucleic acids
and proteins.[??]

It has been also reported that DFO
toxicity is dose related and also related to
the longer mean duration of DFO therapy.
Studies have shown that when patients
remained off DFO for some months or after
a suitable dosage modification was done,

tests showed improvement in their VEPs.
[15,16]

CONCLUSION

Visual evoked potential studies may
be done in patients of thalassemia receiving
desferrioxamine therapy either alone or in
combination with deferiprone to detect
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subclinical involvement of visual pathway
so that appropriate measures can be taken
with regard to adjustment of the dose of
DFO in these patients.
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