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ABSTRACT

Objective: Iron burden resulting from ineffective erythropoiesis
and multiple transfusions can cause oxidative stress in patients
with B-thalassemia. Here we aimed to examine the total antioxi-
dant and oxidant capacity (TAC and TOC) along with its relation
to endogenous antioxidants (bilirubin and uric acid) in patients
with B-thalassemia.

Material and Method: Forty-five patients with transfusion-de-
pendent (TDT) (n=30) and non-transfusion-dependent (NTDT)
(n=15) B-thalassemia and 20 healthy subjects were enrolled in
the study. Analyses were done using Total Antioxidant Status
(TAS) and Total Oxidant Status (TOS) kits.

Results: The TAC level of the patients was significantly increased
compared to healthy subjects (2.75 vs. 2.10 mmol/L; p=0.01).
The total bilirubin level was significantly elevated in NTDT pa-
tients compared to TDT patients (5.7+3.3 vs.1.9+1.4; p<0.001).
No significant relationship between endogenous antioxidants
and total antioxidant capacity of patients was detected (p=0.20)

Conclusion: The total antioxidant capacity of patients with
B-thalassemia might not be directly related to endogenous an-
ti-oxidative status.

Keywords: Beta-thalassemia, antioxidant capacity, oxidant ca-
pacity, endogenous antioxidant

OZET

Amag: Beta talasemi hastalarinda inefektif eritropoez ve ¢oklu
transflzyonlardan kaynaklanan demir birikimi, hastalar oksidatif
strese maruz birakmaktadir. Bu calismada, beta talasemi hastala-
rinda total antioksidan ve oksidan kapasiteleri ile bunlarin endo-
jen antioksidanlar (bilirubin, Urik asid) arasindaki iligkinin deger-
lendirilmesi amaglanmistir.

Gere¢ ve Yéntemler: Calismaya transflzyon bagimli 30, trans-
fizyon bagdmli olmayan 15 olmak Uzere kirk bes beta talasemi
hastasi ve 20 saglikli birey katilmistir. Analiz i¢in total antioksidan
ve total oksidan durum kitleri kullanilmistir.

Bulgular: Hastalarin total antioksidan kapasitesi (TAK) saglikh
bireylere gore anlamli olarak yiksek saptanmistir (2,75 vs. 2,10
mmol/L; p=0,01). Total bilirubin seviyesi transflzyon bagimli ol-
mayan hastalarda, transfizyon bagimli hastalara oranla anlamli
olarak ytksek bulunmustur (5,7+3,3 vs.1,9+1,4; p<0,001). Total
antioksidan kapasite ile endojen antioksidan seviyeleri arasinda
anlamli iliski saptanmamistir (p=0,20)

Sonug: Beta talasemi hastalarinin total antioksidan kapasitesi, has-
talarin endojen antioksidan durumlari ile direkt iliskili olmayabilir.
Anahtar Kelimeler: Beta talasemi, antioksidan kapasitesi, oksi-
dan kapasitesi, endojen antioksidan
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INTRODUCTION

B-thalassemia (BT) is a common monogenic disease.
The Thalassemia International Federation (TIF) classifies
thalassemia syndromes as either transfusion-depen-
dent (TDT) or non-transfusion-dependent thalassemia
(NTDT) (1).

Transfusion-dependent thalassemia patients need life-
long periodic blood transfusions. However, the compli-
cations of transfusions (mainly iron deposition) cause ox-
idative reactions, and iron chelation treatment is used to
avoid iron-originated oxidative damage (2). To overcome
oxidative stress, the body also uses endogenous (uric
acid, bilirubin, and enzymes) antioxidant mechanisms.

Recently, total antioxidant capacity assays have become
readily available and widely used (3). To use simple kits is
much more convenient than attempting to measure the
separate antioxidant statuses of the body. Our aim in this
study was to evaluate the antioxidant and oxidant capac-
ity of thalassemic patients and to reveal its association
with endogenous antioxidants (uric acid, bilirubin).

MATERIAL AND METHOD

Participants

Twenty female and 25 male patients with B-thalassemia
[mean (£SD) age=27.3+9 vyears; range, 12-59 years]
(non-transfusion-dependent n=15, transfusion-depen-
dent n=30) from Istanbul Medical Faculty Thalassemia
Center, along with a healthy control group comprised
of 15 women and five men [mean (+SD) age=31.9+8
years; range, 18-45 years)], were recruited into the study.
Eighty-four percent of patients were treated with defer-
asirox (DFX), and 11% of them were taking deferiprone
(DFP). Two patients used no chelators. Fifty-three per-
cent of the patients had undergone splenectomy. The
mean ferritin level was 1410+1087 ng/mL, and almost
half of the patients (48%) had a ferritin level of less than
1000 ng/ml.

The patients were recruited from a group of regularly
followed-up outpatient patients who regularly came into
the clinic for check-ups. During the study period, which
was open for 3 months, patients with B-thalassemia were
asked to participate in the study. Researcher was in the
clinic one day a week and met with the informed patients.
Patients with acute infections (e.g., respiratory, gastroin-
testinal) and recent surgery history were not included in
the study. Each patient’s serum analysis (TAC and TOC
level) was checked at the end of the study period. The
healthy control group was recruited from among hospital
staff (without any infection or chronic disorder). As the
study period was restricted, only a limited number of
healthy people participated in the trial.

Oxidant and antioxidant kits

TAC was used clinically as a biomarker measuring the an-
tioxidant status of the body and was seen as more prac-
tical than measuring antioxidants individually owing to
their synergistic interaction (4, 5). The total antioxidant
and oxidant capacity were analyzed using Rel Assay Di-
agnostics kits (Turkey). The kits had Trolox Equivalent An-
tioxidant Capacity (TEAC) to analyze samples (6). Blood
samples (serum) were gathered from patients and ana-
lyzed in a laboratory. To prevent the transfusion-related
acute changes, blood sampling was carried out just be-
fore transfusion.

Statistics

The SPSS 21.0 (IBM Corp) software package was used
for statistical analysis. For the evaluation of categorical
variables, the Chi-square test was used. For the compar-
ison of the two groups, the Mann-Whitney U test and
Student’s t-test were used. For the relationship between
continuous variables, Pearson’s and Spearman’s tests
were performed. P-values of <0.05 were considered sig-
nificant.

RESULTS

Patients with transfusion-dependent and non-dependent
thalassemia did not differ in terms of total antioxidant ca-
pacity (TAC) (2.76+0.65 and 2.72+1.25 mmol/L, p=0.90,
respectively). The TOC levels of patients with TDT and
NTDT were 18.76+15.05 and 31.96+33.02 pmol/L, re-
spectively (p=0.15) (Figure 1).
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Figure 1: The mean TAC level in study group.

*p value lower than 0.05 is significant

The TAC level of the patients was significantly high-
er than in the healthy group (2.75+0.88 vs. 2.10+1.16
mmol/L, p=0.01). However, the TOC level did not signifi-
cantly differ between the patients and the healthy group
(23.16£23.15 vs. 16.79+11.87 pmol/L, p=0.25) (Figure 1).
The total bilirubin level was significantly higher in the
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Table 1. Laboratory values of study groups.

Characteristics NTDT group TDT group Statistics
Ferritin 796+718 ng/ml 17281119 ng/ml p=0.002*
Bilirubin 5.7+3.3 mg/dl 1.9+1.4 md/dl p<0.001*
Uric Acid 3.8+1.2 mg/dl 4.2+1.2 md/dl p=0.52
Albumin 4.9+0.4 g/dl 4.8+0.2 g/dl p=0.51
ALT 22.6+19.6 U/ 30.2+25.0 U/l p=0.32
AST 24.1+8.8 U/I 27.7+11.6 U/l p=0.30

*p value lower than 0.05 is significant

NTDT group than the TDT group (5.7+3.3vs. 1.9+1.4 mg/
dl, p<0.001). The uric acid level did not differ between
the NTDT and TDT groups (3.8+1.2 vs. 4.2+1.2 mg/dl;
p=0.52)(Table 1). We detected no significant correlations
between TAC and TOC levels and endogenous antioxi-
dants (uric acid and bilirubin).

A simple linear regression was used to predict the TAC
level based on the serum uric acid level. No significance
was found (F(1,24)=1.71, p=0.20) with an R? of 0.06. Like-
wise, linear regression was also done to predict TOC
level based on uric acid, and no significance was found
(F(1,24)=0.01, p=0.91) with an R? of -0.04. Similar regres-
sion results were obtained for the correlation between
total bilirubin level with TAC and TOC level (p=0.94 and
p=0.27, respectively).

The mean WBC of patients was 13,030+13,100/mm?, and
the mean hemoglobin level was 9.2+1.5 gr/dl. There was
no correlation between the TAC level with WBC and he-
moglobin level (p=0.28 and p=0.27, respectively).

Both the TAC and TOC levels were higher (non-signifi-
cantly) in the DFX group than in the DFP group of all
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Figure 2: The mean TOC level in study group.

B-thalassemia patients (2.77 vs. 2.48 mmol/L for TAC and
24.36 vs. 17.94 uymol/L for TOC). We detected no signifi-
cant associations between TAC and TOC levels with age,
gender, splenectomy, or ferritin level.

DISCUSSION

In this study, we found that TAC levels were significant-
ly increased in B-thalassemia patients compared to the
control group. Among thalassemic patients, the TDT
group had higher TAC levels, and the NTDT group had
higher TOC levels, but these differences did not reach
statistical significance. The endogen antioxidant and
total bilirubin levels were significantly elevated in the
NTDT group.

lron overload continues to be the main problem in pa-
tients with thalassemia. Frequent transfusions, ineffective
erythropoiesis, and inadequate iron excretory pathways
cause iron deposition (7). Accumulation of iron can cause
reactive oxygen species (ROS), which, in turn, leads to ox-
idative stress (8).

Several studies have investigated the oxidant-antioxi-
dant status of patients with thalassemia (9-13). Asif et
al. (9) detected high levels of TOC and TAC in children
with thalassemia. In our study, we also found high levels
of TAC in the patient group. However, we detected no
increase in TOC levels in the patient group. This contro-
versial data led us to speculate that antioxidant status
might not be dependent on the body oxidant status of
endogenous body antioxidant (bilirubin and uric acid)
status.

Ferro et al. (10) argued that the higher hemoglobin lev-
els provided by regular transfusions help limit oxidative
damage. However, we detected no difference in the
hemoglobin levels in the thalassemic group and no cor-
relations between hemoglobin level and TAC and TOC
levels.

Another study (11) reported high levels of TAC in patients
with thalassemia. According to this author’s proposals,
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more transfusions necessitate higher antioxidant status.
In our study, TDT showed a higher, but insignificant, an-
tioxidant capacity. We also found that bilirubin (endog-
enous antioxidant molecule) was elevated in the NTDT
patients.

Several studies found controversially low levels of TAC
in patients with thalassemia. Cakmak et al. reported
non-significant differences in TAC levels (12). Hamed
et al. found decreased TAC levels in patients receiving
chelation therapy (13). They also showed that TAC lev-
els were significantly lower than those without chelation
therapy. We detected no differences between the two
chelators in terms of TAC levels, possibly because of
a disproportionate number of patients using chelation
(38 vs. 5). On the other hand, there were only two pa-
tients who did not use chelation. Therefore, it is difficult
to speculate about the chelation effect on antioxidant
capacity.

Interestingly, a recent meta-analysis showed that TAC
levels were decreased in patients with thalassemia (14).
Taken together, the findings of these studies suggest
that the antioxidant capacity of patients with thalas-
semia is more complicated than we currently think. A
limitation of this study was the small sample size. Insuf-
ficient data on the patients’ dietary intake is a further
limitation.

CONCLUSION

Here we report an increase in the anti-oxidative status
in patients with thalassemia. Many factors influence an-
ti-oxidative mechanisms, such as high levels of endog-
enous antioxidants and chelation therapy. These con-
troversial results show that more studies are necessary
to delineate the antioxidant mechanism of beta-thalas-
semia patients.
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