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Abstract

Objectives: This study aims to analyze the posterior segment of the eye in children with thalassemia major (TM) treated
with chelation therapy.

Methods: Forty-four patients diagnosed with TM and 44 age- and gender-matched participants without systemic diseases
were included in this cross-sectional comparative study. A complete ophthalmologic examination, including visual acuity
and fundus examination, was performed on all participants. The study and control groups’ optic coherence tomography
(OCT) evaluation was performed with a spectral domain featured OCT device. Central macular thickness (CMT), macular
volume, ganglion cell complex (GCC) thickness, retinal nerve fiber layer (RNFL) thickness, subfoveal choroidal thickness
(CT), CT at | mm temporal to the fovea, CT at | mm nasal to the fovea, CT at the | mm temporal to the optic nerve
head, and CT at the | mm nasal to the optic nerve head were compared between the study and control groups.
Results: The mean ages for the study group and for the control group were 15.2+6.2 and 14.2+4.9 years, respectively.
The mean subfoveal CT was 287.73+47.04 pm in the TM group and 312.66£39.95 pum in the control group (p=0.014). CT
at the nasal to the fovea and temporal to the optic nerve head was thinner in the TM group than in the healthy group.
The mean CMT, macular volume, GCC thickness, and RNFL thickness of the study and the control groups were similar.
No significant difference was found between the patients with and without deferoxamine therapy concerning macular
thickness, GCC thickness, and macular and peripapillary CT.

Conclusion: Our results suggested that subfoveal, perifoveal, and peripapillary CTs were significantly thinner in children
with TM than the control group. The use of deferoxamine did not cause a further reduction in CT.
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Introduction accompanied by hypochromic microcytic anemia. It is a dis-

Thalassemia major (TM) is a crucial public health problem &€ whose effect begins in the infantile period. The need

in Mediterranean countries. It is a genetic disease with re- for lifelong blood transfusion causes iron accumulation in
duced hemoglobin production and erythrocyte destruction the tissues. Subcutaneous deferoxamine injections, oral de-
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feriprone, and oral deferasirox chelation drugs are required
to prevent iron accumulation in tissues. In patients with TM,
both excessive iron accumulation in the tissues and the use
of drugs preventing iron accumulation may cause ocular
changes (1).

Ocular findings related to deferoxamine toxicity are
cataract, optic neuropathy, and macular and equatorial
pigmentary degeneration (2). Deferoxamine-associated
retinopathy has been investigated for many years. Electron
microscopy findings, including patchy retinal pigment epithe-
lium depigmentation, abnormally thickened Bruch’s mem-
brane, and normal photoreceptor layer, have been described
(3). Wu et al. (I) have shown that toxicity mainly affects the
retinal pigment epithelium-Bruch membrane-photoreceptor
complex. It has been well described by multimodal imaging
techniques that deferoxamine usage for more than 10 years
has resulted in a very high rate of vision-threatening pattern
dystrophy-like changes in the macula (4).

In a recent study, it has been shown that there has been
a decrease in choroidal thickness (CT) circulation due to
chronic anemia in patients with TM, which is more prominent
in patients using deferoxamine (5). A decrease in choroidal
circulation may cause hypoperfusion of outer retinal layers,
given that it provides the essential metabolic support of pho-
toreceptor cells with high metabolic activity (6). VWhether
the use of deferoxamine along with chronic anemia causes
changes in peripapillary CT and ganglion cell complex (GCC)
thickness in patients with TM is not yet clearly known.

The present study aims to investigate whether the mac-
ular, peripapillary CT, and GCC changes in patients with TM
and patients using deferoxamine as a subgroup.

Methods

Study Population and Design

This study was conducted at the University of Health
Sciences, Kanuni Sultan Suleyman Training and Research
Hospital, Ophthalmology and Pediatrics Hematology-On-
cology Departments between April |, 2018, and May I,
2018. Written informed consent was obtained from the
legal guardians of all patients included in the study and
the healthy control group. This study was conducted in
accordance with the Helsinki protocol and with the ap-
proval of the University of Health Sciences, Kanuni Sultan
Suleyman Training and Research Hospital ethics committee
(KAEK/2018.3.4). Forty-four patients diagnosed with TM
and 44 age- and gender-matched participants without sys-
temic diseases were included in the study. One eye of each
participant was included in the study. Patients with myopia
and hyperopia more than 4 diopters, patients with axial
length (AL) shorter than 21 mm and AL longer than 25
mm, and patients who had a history of intraocular surgery

and amblyopia were excluded from the study. Participants
with additional systemic diseases other than TM in the
study group and those with systemic disease in the control
group were not included in the study.

Examination Protocol and Study Measurements

A complete ophthalmologic examination, including visual acui-
ty and fundus examination, was performed on all participants.
Detailed anterior segment comparison of the same patient
group was presented in detail in our previous study (7).

Auto-refractometer measurements were taken using KR-
800 (Topcon, Tokyo, Japan), AL measurements were taken
with Nidek AL-Scan (Nidek, Aichi, Japan) device.

The study and control groups’ optic coherence tomogra-
phy (OCT) evaluation was performed with a spectral domain
featured Cirrus HD-OCT 4000 (Carl Zeiss Meditec, Inc.,
Dublin, CA, USA) device. Scanning was performed in three
different modes: Macular cube, optical disk cube, and HD
5-line raster scanning mode. All measurements taken from
the eye with higher signal quality in macular cube scanning
mode were included in the study.

Central macular thickness (CMT), macular volume, and
GCC thickness were measured with 512 horizontal B-scan
in an area of 6 x 6 mm and a 512 X 128 macular cube pro-
tocol, which has the ability to measure 128 A-scans in each
section. CMT, macular volume, and GCC thickness were au-
tomatically calculated by the Cirrus HD-OKT 4000 device.
The retinal nerve fiber layer (RNFL) thickness was calculated
automatically by the device after the optic nerve head mea-
surement was made.

CT was calculated with the HD 5-line raster scan mode.
Choroidal imaging was performed with the 4096 A-scan fea-
ture using a 6 mm line. The Cirrus-OCT 4000 device creates
a choroidal image by analyzing the image at the vitreoretinal
interface with the zero delay technique. The technical details
of the evaluation method have been clearly described in the
previous studies (8,9). Using the software of the Cirrus HD-
4000 device, the subfoveal, 1000 pm temporal of the fovea,
1000 pm nasal of the fovea, 1000 pm temporal of the optic
disk head, and 1000 pm nasal of the optic disk were manu-
ally determined by the experienced physician (SEB). CT was
calculated by manual measurement of the distance between
the inner surface of the sclera and the hyperreflective band
at the outer edge of the RPE (9).

The age, gender; and body mass index (BMI) of all par-
ticipants were recorded. Hemoglobin, ferritin values of the
study group at the last examination, current chelator therapy
they are using were recorded. The total duration of deferox-
amine, deferiprone, and deferasirox treatments that the pa-
tients received before the study was recorded. Patients with
TM were divided into two groups according to whether they
used deferoxamine or not.
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Central macular thickness, macular volume, GCC thick-
ness, RNFL thickness, subfoveal CT, CT at | mm temporal
to the fovea, CT at | mm nasal to the fovea, CT at the | mm
temporal to the optic nerve head, and CT at the | mm nasal
to the optic nerve head were compared between the study
and control groups, and among TM patients who received
and did not receive deferoxamine treatment.

Statistical Analysis

SPSS 18.00 (SPSS for Windows, SPSS, Chicago, USA) pro-
gram was used for statistical analysis. Kolmogorov—Smirnov
and Shapiro—Wilk tests were used to examine the normal
distribution analysis of the parameters compared between
both groups. Independent t-test was used for parameters
with a normal distribution of data, and the Mann—-Whitney
U-test was used for parameters that were not normally dis-
tributed. Correlations between the mean level of CT and
mean level of the other ocular and systemic factors were
evaluated by Pearson’s correlation.

Results

Demographic and clinical characteristics of the study and
control groups are presented in Table I. In both groups, 48%
of the subjects were male.

Visual acuity was 20/20, according to Snellen, in all TM
and control participants. In fundus examination, three pa-
tients with TM (6.81%) had changes in RPE, and it was found
that this change did not reduce visual acuity.

Comparison of macular thickness, ganglion cell layer
thickness, RNFL thickness, and CT between the TM and
control groups are presented in Table 2. The subfoveal CT,
CT at nasal to the fovea, and CT at temporal to the optic
nerve head were thinner in the TM group.

In the TM group, the mean hemoglobin value was 8.4+1.0
mg/dl and the mean ferritin level was 1805+1565 ng/mL. At
the time of this cross-sectional study, 4| patients were using
deferasirox (two patients with deferoxamine combination)
and three patients were using deferiprone (one patient with
deferoxamine combination). The mean duration of treatment
was 7.514.6 years in 28 patients treated with deferoxamine,
5.5+3.9 years in || patients treated with deferiprone, and
6.7+2.4 years in 42 patients treated with deferasirox. Twen-
ty-eight TM patients who were recently taking deferiprone
or deferasirox treatment started treatment with deferox-
amine. The findings showed that a significant portion of the
patients currently taking deferasirox treatment had used
deferoxamine and deferiprone in the past.

Table |. Demographic and clinical characteristics of the study and control groups

Parameters Thalassemia major group (n=44) Control group (n=44) Pt
Age (Y) 15.18+6.24 14.23+4.88 0.23
Spherical equivalent (D) -0.42+0.96 -0.15+1.08 0.23
Axial length (mm) 23.21£0.77 23.20+0.72 0.98
Body mass index 18.83+3.29 21.14+5.76 0.10
Y:Year; D: Diopters; t: Independent t-test.

Table 2. Comparison of OCT parameters between the thalassemia major and control groups

Parameters Thalassemia major group (n=44) Control group (n=44) pt
Macular thickness (um) 235.79+19.22 237.84+22.86 0.663
Macular volume (mm?3) 9.89+0.41 9.99+0.47 0.303
Ganglion cell thickness (um) 83.23+6.35 84.68+5.30 0311
RNFL (um) 96.43%11.01 97.88+7.12 0.474
Subfoveal CT (um) 287.73+47.04 312.66+39.95 0.014
CT at | mm temporal to the fovea (um) 299.55+51.42 317.53+51.21 0.128
CT at | mm nasal to the fovea (um) 256.47+49.74 279.17+41.52 0.033
CT at | mm temporal to the optic nerve head (um) 211.73+48.94 24].86+62.67 0.029
CT at | mm nasal to the optic nerve head (um) 205.58+45.4| 223.80+45.69 0.099

OCT: Optical coherence tomography, CT: Choroidal thickness, RNFL: Retina nerve fiber layer thickness, t: Independent t-test; bold P values represent

statistically significant results.
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The mean age of 28 patients who started treatment with
deferoxamine was 18.2+5.0 years and the mean age of 16 pa-
tients who did not get deferoxamine treatment was 9.9+4.7
years (p=0.000). In addition, the mean AL and BMI of the pa-
tients who did not get deferoxamine treatment were signifi-
cantly lower than the patients who underwent deferoxam-
ine treatment (p=0.002 and p=0.007, respectively). Macular
thickness, GCC thickness, and macular and peripapillary CT
were similar between groups (Table 3).

Subfoveal CT was not correlated with hemoglobin value,
ferritin levels, and the duration of deferoxamine treatment
(p>0.05).

Discussion

The choroid contains abundant amounts of vascular and
pigmentary structures that provide nutrients to the outer
retina and aids in maintaining normal retinal function. The
choroid is the thickest, often under the fovea. This finding is
thought to be related to the high photoreceptor activity in
the macular center. This area is not in the feeding area of the
central retinal artery. Since the fovea receives all oxygen and
nutrient support from the choroid and shows high metabolic
activity, the choroid must be of sufficient thickness in the
fovea (10).

Because the choroid is one of the most vascular tissues
in the body, changes or diseases that may affect the normal
hemodynamics of the body may affect CT (I I). Exercise, cig-
arette-coffee use, age, BMI, gender, sympathetic system ac-
tivity, menstrual cycle, and pregnancy are physiological pro-
cesses that may affect choroid thickness, while heart failure,
preeclampsia, diabetes, hypercholesterolemia, hypertension,
iron deficiency anemia in children, obesity, obstructive sleep
apnea syndrome, sildenafil use, carotid artery stenosis, and

rheumatologic diseases are systemic diseases that may affect
CT (6,11-21).

The main ocular factors that may affect CT are increased
AL and age-related choroidal atrophy, causing a decrease in
CT (22,23). Vogt-Koyanagi-Harada, central serous chorioret-
inopathy, and polypoidal choroidal vasculopathy are ocular
diseases that may cause an increase in CT (24-26).

Studies on CT in patients with TM are quite limited in the
literature (5,27-29). In patients with TM, the disease itself
may cause retinal or choroidal changes, as well as long-term
iron accumulation and chelator drugs used, which may cause
retinal and choroidal changes. These three variable situations
make it challenging to evaluate study results in patients with
TM. Although the use of deferoxamine tends to decrease
due to many systemic side effects, it is clinically important to
better define the retinal and choroidal effects of deferoxam-
ine before macular pigment changes, as deferoxamine con-
tinues to be used due to the high cost of other drugs (30).

In the first study investigating CT in patients with TM,
subfoveal choroidal thinning was reported in patients with
TM (5). Perifoveal, peripapillary, and GCC comparisons were
not reported in that study. It has been reported that chela-
tion therapy, which is inevitably used by patients with thal-
assemia, may cause a significant reduction in foveal thickness
(5). Furthermore, it has been appointed that deferoxamine
causes a greater reduction in subfoveal thickness than oral
deferasirox. The fact that no difference was found in sub-
foveal, perifoveal, and peripapillary CT in the deferoxamine
group in our study does not support the aforementioned
study. In addition, CMT, GCC, and RNFL thickness did not
differ in the deferoxamine group.

In a study conducted in a Greek population, TM and
thalassemia intermediate patients were evaluated; it was re-

Table 3. Comparison of OCT parameters according to deferoxamine usage

Parameters Patients who underwent Patients who did not undergo P
deferoxamine treatment (n=28) deferoxamine treatment (n=16)

RNFL (um) 95.7+11.00 98.08+11.33 0.540¢
Macular thickness (um) 235.92+17.61 235.50+23.31 0.950°
Macular volume (mm?3) 9.93+0.39 9.87+0.43 0.343™
GCC (um) 83.20+6.24 83.40+6.96 0.974
Subfoveal CT pym 294.76+48.05 272.50+42.74 0.178¢
CT at | mm temporal to the fovea (um) 305.34+48.36 287.00+57.69 0.174™
CT at | mm nasal to the fovea (um) 261.38+54.48 245.83+£37.35 0.378t
CT at | mm temporal to the ONH (um) 219.33%£51.02 193.50+40.07 0.313¢
CT at | mm nasal to the ONH (um) 206.83+£39.27 202.60+60.04 0.401™

OCT: Optical coherence tomography, CT: Choroidal thickness, ONH: Optic nerve head, RNFL: Retina nerve fiber layer thickness, GCC: Ganglion cell complex; t:

Independent t test; m: Mann—Whitney U-test.
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ported that the submacular and peripapillary choroid were
significantly thinned in beta-thalassemia patients and no sig-
nificant change was found in CMT and RNFL thickness (28).

In a recent study conducted in Tiirkiye, while a significant
decrease in subfoveal CT, GCC thickness, and RNFL thick-
ness was reported in the patients with TM using deferasirox,
any information about perifoveal and peripapillary changes
were not reported (29). In that study, in correlation anal-
ysis made according to the dose of deferasirox used, while
the negative and significant correlation was found between
inferior GCC and drug dose, no significant correlation was
found with superior GCC thickness, subfoveal CT, and RNFL
thickness (29). In another study conducted in Tiirkiye, pa-
tients with deferiprone, subfoveal, and perifoveal CT were
significantly lower in the TM (27). It was also reported that
CMT, RNFL thickness, and GCC thickness did not differ sig-
nificantly (27). The mentioned study stated that there was
no correlation between CMT, CT, RNFL, GCC thickness
with ferritin, and hemoglobin values. Similarly, we did not
find significant correlation between subfoveal CT with he-
moglobin values, ferritin levels, and the duration of chelation
therapy.

In our study, subfoveal CT, perifoveal CT, and peripap-
illary CT were lower in TM patients, similar to the previ-
ous studies (5,27-29). While almost complete concordant
results have been reported for CT in studies, the results of
GCC thickness are controversial. The measurement of the
GCC thickness by OCT has been used in several ocular and
neurological conditions, particularly glaucoma. To the best
of our knowledge, there are three studies in the literature
with GCC analysis in TM patients, together with our study.
While a significant decrease in GCC thickness was found in
patients with deferasirox, no significant change was reported
in the thickness of the GCC in patients using deferiprone
(27,29). No significant change in the GCC thickness was
found in our patient population, almost all of whom were
using deferasirox at the time of the study measurements.

Due to the fact that higher age, AL, and BMI have been
found in the deferoxamine group in our study, as it may af-
fect CT, is a limitation of our research. Although almost all
of the patients with TM in our study were currently using
deferasirox, they had used other drugs, such as deferiprone
and deferoxamine, in the past, caused heterogeneity in our
patient group. Although deferoxamine is a drug with well-de-
fined macular toxicity, as we presumed that the effects of
deferoxamine are irreversible, performing subgroups accord-
ing to usage history of deferoxamine may be controversial.

Conclusion

The results of our study support the decrease in subfoveal,
perifoveal, and peripapillary CT in TM patients in accordance

with all previous studies. The absence of any significant dif-
ference in CMT, RNFL, and GCC thickness is generally con-
sistent with the previous studies. Our study suggests that
the use of deferoxamine does not cause a further reduction
in CT, but the small number of patients and the different
factors that may affect CT between the groups warrant a
cautious approach to this finding. Given that TM is generally
seen more in certain geography in the world, the number of
studies on the subject is very limited, all parameters are not
evaluated in each study, measurements are made with differ-
ent devices in the studies, and differences in drugs used in
patient groups, make it difficult to come to a definitive con-
clusion on controversial issues. Further studies may guide
the controversial findings.

Disclosures

Ethics Committee Approval: This study was conducted in ac-
cordance with the Helsinki protocol and with the approval of the
University of Health Sciences, Kanuni Sultan Suleyman Training and
Research Hospital ethics committee (KAEK/2018.3.4).
Peer-review: Externally peer-reviewed.

Conflict of Interest: None declared.

Authorship Contributions: Concept — S.E.B.,, N.S.; Design —
S.E.B., N.S.; Supervision — S.E.B., D.Y.E.; Materials — S.E.B., G.A,;
Data collection and/or processing — S.E.B., G.A., M.E.; Analysis and/
or interpretation — S.E.B., D.Y.E.; Literature search — S.E.B., G.A,,
N.S.; Writing — S.E.B., N.S.; Critical review — S.E.B., N.S.

References

I. Wu CH, Yang CP, Lai CC, Wu WC, Chen YH. Deferoxamine
retinopathy: Spectral domain-optical coherence tomography
findings. BMC Ophthalmol 2014;14:88.

2. Haimovici R, D’Amico D), Gragoudas ES, Sokol S. The expand-
ed clinical spectrum of deferoxamine retinopathy. Ophthalmol-
ogy 2002;109:164-71.

3. Rahi AH, Hungerford JL, Ahmed Al. Ocular toxicity of desfer-
rioxamine: Light microscopic histochemical and ultrastructural
findings. Br ] Ophthalmol 1986;70:373-81.

4. Viola F, Barteselli G, Dell’Arti L, Vezzola D, Mapelli C, Villani E,
et al. Multimodal imaging in deferoxamine retinopathy. Retina
2014;34:1428-38.

5. El-Shazly AA, Elkitkat RS, Ebeid WM, Deghedy MR. Correla-
tion between subfoveal choroidal thickness and foveal thickness
in thalassemic patients. Retina 2016;36:1767-72.

6. Vujosevic S, Martini F Cavarzeran F, Pilotto E, Midena E. Mac-
ular and peripapillary choroidal thickness in diabetic patients.
Retina 2012;32:1781-90.

7. Bayramoglu SE, Aydogan G, Erdogan M, Ekinci DY, Sayin N. An-
terior segment parameters and tear functions in patients with
thalassemia major. Ann Med Res 2019;26:2245-9.

8. Manjunath V, Taha M, Fujimoto ]G, Duker JS. Choroidal thick-
ness in normal eyes measured using Cirrus HD optical coher-



272

Bayramoglu et al., Optical Coherence Tomography Findings in Thalassemia

20.

ence tomography. Am ] Ophthalmol 2010;150:325-9.
Bayramoglu SE, Ekinci DY, Sayin N, Ayaz NA, Cakan M. Evalu-
ation of macula, optic nerve and choroid in children with joint
hypermobility. Ann Med Res 2019;26:127 4.

. Margolis R, Spaide RF. A pilot study of enhanced depth imaging

optical coherence tomography of the choroid in normal eyes.
Am | Ophthalmol 2009;147:81 1-5.

. Tan KA, Gupta P, Agarwal A, Chhablani J, Cheng CY, Keane PA,

et al. State of science: Choroidal thickness and systemic health.
Surv Ophthalmol 2016;61:566-81.

. Bulus AD, Can ME, Baytaroglu A, Can GD, Cakmak HB, Andiran

N. Choroidal thickness in childhood obesity. Ophthalmic Surg
Lasers Imaging Retina 2017;48:10—7.

. Tuncer |, Karahan E, Zengin MO, Atalay E, Polat N. Choroidal

thickness in relation to sex, age, refractive error, and axial length
in healthy Turkish subjects. Int Ophthalmol 2015;35:403-10.

. Unsal E, Eltutar K, Zirtiloglu S, Dinger N, Erkul SO, Giingel H.

Choroidal thickness in patients with diabetic retinopathy. Clin
Ophthalmol 2014;8:637—42.

. Vural AD, Kara N, Sayin N, Pirhan D, Ersan HB. Choroidal

thickness changes after a single administration of coffee in
healthy subjects. Retina 2014;34:1223-8.

. Altinkaynak H, Kara N, Sayin N, Giines H, Avsar S, Yazici AT.

Subfoveal choroidal thickness in patients with chronic heart
failure analyzed by spectral-domain optical coherence tomog-
raphy. Curr Eye Res 2014;39:1123-8.

.Sizmaz S, Kiigiikerdénmez C, Pinarci EY, Karalezli A, Canan

H, Yilmaz G. The effect of smoking on choroidal thickness
measured by optical coherence tomography. Br ] Ophthalmol
2013;97:601-4.

. Simsek A, Tekin M, Bilen A, Karadag AS, Bucak IH, Turgut M.

Evaluation of choroidal thickness in children with iron deficien-
cy anemia. Invest Ophthalmol Vis Sci 2016;57:5940—4.

. Sayin N, Kara N, Uzun F, Akturk IF. A quantitative evaluation of

the posterior segment of the eye using spectral-domain optical
coherence tomography in carotid artery stenosis: A pilot study.
Ophthalmic Surg Lasers Imaging Retina 2015;46:180-5.

Sayin N, Kara N, Pekel G, Altinkaynak H. Choroidal thickness

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

changes after dynamic exercise as measured by spectral-do-
main optical coherence tomography. Indian | Ophthalmol
2015;63:445-50.

Xin C, Wang J, Zhang W, Wang L, Peng X. Retinal and choroi-
dal thickness evaluation by SD-OCT in adults with obstructive
sleep apnea-hypopnea syndrome (OSAS). Eye 2014;28:415-21.
Ikuno Y, Tano Y. Retinal and choroidal biometry in highly my-
opic eyes with spectral-domain optical coherence tomography.
Invest Ophthalmol Vis Sci 2009;50:3876-80.

Spaide RF. Enhanced depth imaging optical coherence tomog-
raphy of retinal pigment epithelial detachment in age-related
macular degeneration. Am ] Ophthalmol 2009;147:644-52.
Gemenetzi M, De Salvo G, Lotery AJ. Central serous chorio-
retinopathy: An update on pathogenesis and treatment. Eye
2010;24:1743-56.

Hosoda Y, Uji A, Hangai M, Morooka S, Nishijima K, Yoshimura
N. Relationship between retinal lesions and inward choroidal
bulging in Vogt-Koyanagi-Harada disease. Am ] Ophthalmol
2014;157:1056-63.

Koizumi H, Yamagishi T, Yamazaki T, Kawasaki R, Kinoshita S.
Subfoveal choroidal thickness in typical age-related macular
degeneration and polypoidal choroidal vasculopathy. Graefes
Arch Clin Exp Ophthalmol 201 1;249:1123-8.

Ulusoy MO, Tiirk H, Kivang SA. Spectral domain optical coher-
ence tomography findings in Turkish sickle-cell disease and beta
thalassemia major patients. ] Curr Ophthalmol 2019;31:275—
80.

Tsapardoni F Makri OE, Lazaris V, Labropoulou V, Lygeros
S, Mastronikolis S, et al. Choroidal thickness evaluation in a
transfusion-dependent beta-thalassemia Greek population. Clin
Ophthalmol 2020;14:451 [-8.

Giloglu E, Dogan NC, Unal F, Tuncel DA. Evaluation of inner
retinal layers and choroid with spectral domain optical coher-
ence tomography in thalassemia major patients. | Retina Vitre-
ous 2019;28:175-80.

Neufeld EJ. Oral chelators deferasirox and deferiprone for
transfusional iron overload in thalassemia major: New data,
new questions. Blood 2006;107:3436—41.



