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Summary 

Background: There is a paucity of studies regarding oxida-
tive balance and selenium (Se) status in congenital hypo -
thyroidism. Recently, more attention has been given to the
use of Se supplementation as a new treatment for thyroid
disorders. Oxidative stress increases in different thyroid dis-
orders and causes many pathological outcomes. The pres-
ent study aimed to determine the serum prooxidant-anti -
oxidant balance (PAB), Se, thyroid stimulating hormone
(TSH) and free thyroxine (FT4) concentration in congenital
hypothyroidism (CH) patients and the association of their
probable change with hematological indices.
Methods: Blood samples were collected from 60 healthy
and 39 CH subjects. Serum PAB values were measured
and Se, TSH, FT4 and hematological indices were deter-
mined. Data were analyzed by SPSS version 16 and p value
less than 0.05 was considered statistically significant.
Results: Serum TSH concentration was significantly higher
in CH patients group compared to the controls (p value <
0.05); however, FT4 was in the same concentration in
patients and controls.  Platelet (Plt) and lymphocytes (Lym)
counts markedly decreased in all patients and showed a
significant direct correlation with serum TSH levels (rs =

Kratak sadr`aj

Uvod: Postoji vrlo malo studija na temu oksidativnog balansa
i statusa selena (Se) u kongenitalnoj hipotireozi. Odnedavno
se vi{e pa`nje pridaje upotrebi suplementacije Se kao novoj
terapiji za poreme}aje {titne `lezde. Oksidativni stres je povi -
{en u razli~itim vrstama poreme}aja {titne `lezde i izaziva
brojne patolo{ke ishode. Ova studija imala je za cilj utvr|i -
vanje prooksidantnog-antioksidantnog balansa (PAB), kon-
centracija Se, tireostimuli{u}eg hormona (TSH) i slobodnog
tiroksina (FT4) u serumu kod pacijenata sa kongenitalnom
hipotireozom (CH) i povezanosti njihovih verovatnih prome-
na sa hematolo{kim indeksima. 
Metode: Uzorci krvi su sakupljeni od 60 zdravih i 39 subjeka-
ta sa CH. Vrednosti PAB u serumu su izmerene, dok su Se,
TSH, FT4 i hematolo{ki indeksi odre|eni. Podaci su anali -
zirani pomo}u SPSS verzije 16 a p vrednost manja od 0,05
je smatrana statisti~ki zna~ajnom. 
Rezultati: Koncentracija TSH u serumu bila je zna~ajno vi{a
u grupi pacijenata sa CH u pore|enju s kontrolom (p vred-
nost < 0,05); me|utim, FT4 bio je u istoj koncentraciji kod
pacijenata i kontrolnih subjekata. Ukupni trombociti (Plt) i
limfociti (Lym) bili su zna~ajno ni`i kod svih pacijenata i
pokazali su zna~ajnu direktnu korelaciju s nivoima TSH u
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Introduction

Thyroid hormones have a significant effect on
modifying the oxidant-antioxidant balance. Alter -
ations in thyroid secretions increase the production of
reactive oxygen species (ROS). In the case of congen-
ital hypothyroidism (CH), neurodegenerative complica-
tions are highly associated with oxidative stress. Apart
from genetic and congenital defects leading to CH,
transient CH is considered as the most common pedi-
atric endocrine disorder (1) and can be caused by
maternal thyrotropin receptor-blocking antibodies
(TRBAbs), exposure to maternal antithyroid medica-
tions, genetic mutations (such as dual oxidase 2 mu ta -
tions), untreated hyperthyroidism and iodine deficiency
or overload (2–4). In Iran, transient CH included about
80% of primary CH and it has been found that 1 in
294 live births had transient CH (5).

In addition, alteration of selenium (Se) concen-
tration in thyroid disorders has been considered in
recent years; however, the possible association be -
tween Se concentration and congenital hypothy-
roidism remains unclear. In addition to the role of this
element in the synthesis of thyroid hormones, Se is an
important factor in the antioxidant defense against
hydrogen peroxide (H2O2) molecules. Furthermore,
some studies show that Se supplements are very use-
ful for improving the symptoms of thyroid disease.
Besides, it has been revealed that oxidative damage
to platelets and blood cells correlates with thrombo -
embolism, recurrent infections, and chronic anemia.
Selenium has a crucial function in the proper activity
of glutathione peroxidases and thus, a disturbance in
Se concentration might compromise the GSH content
and have a damaging effect on CNS function (6). The
decreased GSH content is known as the first trigger
for oxidative stress and increase of CNS injury (7). On
the other hand, some evidence showed alteration
of hematologic indices in thyroid disorders (8–10).
How ever, the role of thyroid hormones on hematolog-
ic indices is still controversial. Our previous study
showed that higher oxidant levels link to changes in
hematologic indices like white blood cells (WBC)
count, red blood cells (RBC) count and hemoglobin
(Hb) concentration (11, 12). Con cer ning the hypothy-
roid patients, some studies showed that total leuco-
cyte, neutrophils and platelets count may be slightly

decreased (13). Besides, it was previously shown that
hypothyroidism-induced anemia, which is character-
ized by low RBC count, mean corpuscular hemoglo-
bin (MCH), mean corpuscular hemo globin concen -
tration (MCHC), red cell distribution width (RDW),
hemo globin (Hb) and hematocrit (Hct) (8) or hyper-
proliferation of immature erythroid progenitors, is not
related to thyroid hormones (10). 

According to the above-mentioned, hematologi-
cal changes in CH are still controversial and to the best
of our knowledge, there is no other study about the
association of Se concentration with prooxidant–anti -
oxidant balance (PAB) and hematological parameters in
congenital hypothyroidism. Prooxidant-antioxidant bal-
ance (PAB) assay is a completely different test than
oxidative stress or antioxidant capacity. In a specific
pathologic or physiologic situation, oxidative stress or
antioxidant markers may change, but it does not ne c -
essarily mean a change in the oxidant-antioxidant ba l -
ance. PAB assay simultaneously measures total oxidants
and antioxidants in one test, and this is the major differ-
ence between PAB and the traditional methods. So, the
present study was designed to determine serum Se and
PAB value and evaluate the association between serum
Se with PAB value and hematological parameters in CH
patients.

Material and Methods

Study population

We enrolled 39 patients aged three months to
one year (20 females and 19 males) with CH and 60
non-CH children as the control group in this case-
control study. Diagnosis of disease was initially identi-
fied by newborn screening and followed up in the
pediatric clinic of Besat hospital, Sanandaj, Iran. In a
routine neonatal screening for thyroid disorders, new-
born screening was done with filter paper for CH
between 72 h and 7 days past birth; blood samples
were collected from the heel and thyroid-stimulating
hormone (TSH) level was measured; positive results
were confirmed by measurement of serum TSH and
free T4 using an enzyme-linked immunosorbent assay
(ELISA). For keeping serum TSH con  centrations near
to the normal range, a daily treatment with levothyrox-

0.307, p value = 0.004 and rs = 0.413, p value < 0.0001).
Serum PAB and Se had no significant correlation with he -
mato logical indices in the studied subjects.
Conclusions: Although there was no correlation between
PAB and also Se with hematologic and biochemical mark-
ers in CH patients, changes in these two factors might be
considered as a potential risk factor due to the other known
effects of high PAB values and low Se concentrations.

Keywords: congenital hypothyroidism, free thyroxine, pro   -
oxidant-antioxidant balance, selenium, thyroid stimulating
hormone

serumu (rs = 0,307, p vrednost = 0,004 i rs = 0,413, p
vrednost < 0,0001). PAB i Se u serumu nisu bili u zna~ajnoj
korelaciji sa hematolo{kim indeksima kod ispitivanih subje -
kata. 
Zaklju~ak: Iako nije bilo korelacije izme|u PAB niti Se i he -
ma  tolo{kih i biohemijskih markera kod obolelih od CH, pro -
mene ova dva faktora mogle bi se smatrati za potencijalni
faktor rizika zbog drugih poznatih efekata visoke vrednosti
PAB i niske koncentracije Se. 

Klju~ne re~i: kongenitalna hipotireoza, slobodni tiroksin,
prooksidantni-antioksidantni balans, selen, tireostimuli{u}i
hormon 
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ine was used for all patients (10–15 mg/kg/day). All
parents of the studied neo nates were informed about
the survey and freely signed the consent form. The
protocol of this study was agreed by the ethics com-
mittee of the Kurdistan University of Medical Sciences.
The study was carried out according to the Declaration
of Helsinki for Me dical Research Involving Human
Patients and approved by the local research ethics
committee. Subjects with a history of congenital adre-
nal hyperplasia, infectious diseases, hypertension,
signs or symptoms of other endocrinopathies were
excluded from the study.

Blood sampling 

The blood samples were collec ted, and serum
was separated and stored at –70 °C pending assay.
Whole blood was used for whole blood cell count by
a cell counter (Sysmex hematology analyzer kx-21,
Sysmex Canada, Inc.). Serum levels of thyroid-stimu-
lating hormone (TSH) and free thyroxine (FT4) were
measured with a specific enzyme-linked immuno -
sorbent (ELISA) assay from Monobind Inc. (Lake Fo -
rest, CA 92630, United States).

Determination of serum Se concentration: Se
concentration was determined in serum samples by
atomic absorption spectroscopy.

Measurement of serum PAB value

PAB was de termined according to a previously
described method (12). Briefly, standard reagents
were prepared by varying proportions (0–100%) of
250 mmol/L hydrogen peroxide with 3 mmol/L uric
acid (in 10 mmol/L NaOH) and then standard curve
was plotted using these reagents. Based on the hydro -
gen peroxide concentration in the reaction, the per -
oxidase enzyme oxidase 3,3,5,5-tetramethyl ben -
zidine (TMB) substrate produced a visible blue dye.
Finally, the reaction was stopped using an HCL re -
agent and the absorbance of yellowish product was
read at 450 nm. The values of the PAB are shown as
an arbitrary HK unit that was the percentage of H2O2
in the standard solution. The values of the unknown
samples were then calculated based on the values
obtained from the above standard curve.

Statistical analyses

All the data were statistically evaluated with SPSS
(ver. 16). The Shapiro-Wilk test was applied to deter-
mine the assumption of normal distribution. Results
were presented as Mean±SD if the normality assump-
tion was met; otherwise, Median ± IQR (intermediate
quartile range) was used. The independent samples
T-test or Mann-Whitney statistical tests were used to
compare mean/median differences between two
experimental groups. The relationship between each

pair of parameters was estimated using Spearman's
rho correlation test. The results were analyzed by the
factorial analysis of variance (ANOVA) test, where a p
value £ 0.05 was considered statistically significant. If
the normality assum p tion was violated, Kruskal-Wallis
test was used in stead.

Results

Thirty-nine CH patients and 60 healthy children
were enrolled in the study as case and control groups.
The patients in the present study were children with
congenital hypothyroidism; 20 girls (51.3%) and 19
boys (48.7%), with a sex ratio of 1.05, and healthy
subjects were 31 females (51.7%) and 29 males
(48.3%) with a sex ratio of 1.06. Mean age of CH
patients was 5.08 ± 1.58 months (range 3–12 months)
and for controls 6.25 ± 1.48 months (range 1–15
months). There was no significant difference bet ween
the studied groups regarding sex and age (p value <
0.05).

Laboratory findings of patients and controls were
presented in Figure 1a-d. Serum TSH concentrations in
patient and control groups were 4.35 (3.425) and 1.8
(2.2) U/mL, respectively (Figure 1a). Besides, FT4 was
0.09 (0.045) ng/L in CH patients and 0.1 (0.05) ng/L
in the healthy group (Figure 1b). Serum TSH but not
FT4 levels had statistically significant differences
between the studied subjects (p value = 0.002 and p
value = 0.067, respectively). TSH concentration in
male and female subjects was 2.5 (3.975) U/mL and
2.4 (3.3) U/mL. Furthermore, FT4 levels in boys and
girls were 0.08 (0.05) ng/L and 0.08 (0.05) ng/L
respectively. There were no statistically significant dif-
ferences between males and fe males for TSH and FT4
(p value = 0.454 and 0.288, respectively).

We also measured the serum PAB value in both
patients and healthy controls. According to our data,
PAB levels were higher (140.00 (54.00) HK) in
patients compared to controls (64.3 (161.52) HK) (p
value = 0.001) (Figure 1c). In addition, measuring of
serum Se in patients and controls showed that
patients had lower (10.72 (4.058) mg/L) Se levels
compared to controls (22.14 (82.656) mg/L) (p value
< 0.011) (Figure 1d). There were no statistically sig-
nificant differences for serum PAB value in boys
(117.00 (162.1) HK) and girls (117.00 (153.6) HK)
(p value = 0.671). In addition, serum Se concentra-
tion in male (12.912 (38.45) mg/L) and female
(12.912 (55.05) mg/L) subjects had no significant
difference (p value = 0.287).

At the next step of our study, we assessed medi-
an (IQR) values of hematological indices including
WBC and RBC counts, hematocrit (Hct), Hb, mean
corpuscular volume (MCV), mean corpuscular hemo-
globin (MCH), mean corpuscular hemoglobin con-
centration (MCHC), red blood cell distribution width
(RDW), platelets (Plt), neutrophils (Neut) and lym-
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Figure 1 Biochemical findings in studied groups (Mean ± SEM): 1a: Serum TSH levels (in U/mL unit) are indicated as a block
value that was in a higher concentration (4.48 ± 0.69 U/mL) for the patient group and decreasing concentration to 2.7 ± 0.45
U/mL for controls with a significant p value=0.002 for their difference. 1b: According to the plot, serum FT4 has no significant
differences (p value=0.067) between patients (0.089 ± 0.0083 ng/L) and controls (0.107 ± 0.0062 ng/L). 1c: The difference
between serum PAB value (in HK unit) in patients (148.35 ± 7.05 HK) and controls (84.51 ± 10.51 HK) was also significant (p
value=0.001). 1d: Serum Se concentration in patient subjects was lower (10.5 ± 0.65 mg/L) than in controls (55.17 ± 8.55
mg/L) and this difference was also significant (p value = 0.011).

CH patients (n=39) Healthy controls (n=60) p value

WBC count (×103cell/mL) 6.5 (2.3) 8.3 (5.457) 0.032

RBC count (×106cell/mL) 4.675 (0.648) 4.68 (0.4) 0.659

Hb (g/L) 1.121 (0.1675) 1.23 (0.145) 0.079

Hct (%) 35.00 (4.775) 37.4 (4.1) 0.479

MCV (fL/cell) 75.82 (5.765) 79.9 (4.9) 0.066

MCH (pg/cell) 24.71 (2.335) 26.1 (1.9) 0.064

MCHC (g/L) 3.27 (0.166) 3.25 (0.23) 0.821

Plt count (×105/mL) 2.71 (0.72) 3.34 (8.153) <0.0001

Lym (×103 cell/mL) 3.00 (1.9) 5.7 (1.7) <0.0001

Neut (×103 cell/mL) 3.15 (1.95) 3.00 (4.5) 0.076

RDW-CV (%) 12.8 (0.7) 13.3 (1.675) 0.087

Table I Hematological indices in case and control groups.

WBC: White blood cell; RBC: red blood cell; Plt: patelets; RDW: red cell distribution width; MCV: mean corpuscular volume; MCH:
mean corpuscular hemoglobin; MCHC: mean corpuscular hemoglobin concentration; Hb: hemoglobin; Hct: hematocrit; Lym:
lymphocyte; Neut: neutrophil; IQR: intermediate quartile range. Data is presented as median (IQR).
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phocytes (Lym) in both studied groups. Results are
shown in Table I. Comparison between control and
patient groups revealed that there was a statistically
significant difference in WBC and Plt counts and Lym
parameter. RBC count, Hct, and Hb parameters did
not significantly differ in CH patients and healthy con-
trols, although statistical analysis showed a trend to
lower levels of these indices in CH patients (Table II). 

Table II shows the correlation between PAB val-
ues with serum TSH concentration. No statistically
significant correlation was observed between PAB val-
ues and TSH levels (rho = 0.006, p value = 0.958).
Besides, there was no statistically significant correla-

tion between Se concentration with TSH level (rho =
0.125, p value = 0.289) and FT4 concentration (rho
= 0.072, p value = 0.542). There was a significant
correlation between PAB value and serum Se concen-
tration (Figure 2), and also between Se concentration
and MCV, however, no significant correlation was
found between PAB levels and hematological indices
(for all parameters, p value > 0.05) (Table II). We also
assessed the possible correlation between serum TSH
and FT4 with hematological findings in the studied
subjects. Our results showed that there was a positive
correlation between serum TSH with Plt and Lym and
also a significant correlation between FT4 with Plt
count, Lym and RDW (Table II). 

PAB (HK) Se (mg/L) TSH (U/mL) FT4 (ng/L)

TSH (U/mL)
Spearman's rho =0.006 

p value = 0.958
Spearman's rho = 0.125

p value = 0.289
– –

FT4 (ng/L)
Spearman's rho = 0.025

p value = 0.814
Spearman's rho = 0.072

p value = 0.542
– –

WBC count 
(×103 cell/mL)

Spearman's rho = -0.177
p value = 0.098

Spearman's rho = 0.142
p value = 0.223

Spearman's rho = 
-0.092 p value = 0.397

Spearman's rho = 0.08 
p value = 0.459

RBC count 
(×106 cell/mL)

Spearman's rho = 0.170 
p value = 0.110

Spearman's rho = 0.058
p value = 0.622

Spearman's rho = 0.034
p value = 0.755

Spearman's rho = 
-0.145 p value = 0.176

Hb (g/L)
Spearman's rho = -0.065

p value = 0.543
Spearman's rho = 0.081

p value = 0.487
Spearman's rho = 0.171

p value = 0.113
Spearman's rho =

-0.071 p value = 0.506

Hct (%)
Spearman's rho = -0.057

p value = 0.598
Spearman's rho = 0.101

p value = 0.39
Spearman's rho = 0.190

p value = 0.077
Spearman's rho = 0.000

p value = 0.998

MCV (fL/cell)
Spearman's rho = -0.066 

p value = 0.539
Spearman's rho = 0.269

p value = 0.019
Spearman's rho = 0.167

p value = 0.123
Spearman's rho = 0.104

p value = 0.331

MCH (pg/cell)
Spearman's rho = -0.105 

p value = 0.33
Spearman's rho = 0.160

p value = 0.171
Spearman's rho = 0.74 

p value = 0.494
Spearman's rho =

- 0.023 p value = 0.830

MCHC (g/L)
Spearman's rho = -0.144 

p value = 0.179
Spearman's rho = 0.053

p value = 0.652
Spearman's rho = 0.061

p value = 0.574
Spearman's rho = 

-0.150 p value = 0.159

Plt count
(×105/mL)

Spearman's rho = -0.06 
p value = 0.576

Spearman's rho = 0.051
p value = 0.665

Spearman's rho = 0.307
p value = 0.004

Spearman's rho = 0.341
p value = 0.001

Lym 
(×103 cell/mL)

Spearman's rho = -0.092
p value = 0.442

Spearman's rho = 0.052
p value = 0.689

Spearman's rho = 0.413
p value < 0.0001

Spearman's rho = 0.249
p value = 0.035

Neut 
(×103 cell/mL)

Spearman's rho = -0.032
p value = 0.810

Spearman's rho = 0.057
p value = 0.685

Spearman's rho = 0.104
p value = 0.432

Spearman's rho = 0.199
p value = 0.125

RDW-CV (%)
Spearman's rho = -0.217 

p value = 0.152
Spearman's rho = 0.136

p value = 0.414
Spearman's rho = 

-0.034 p value = 0.828
Spearman's rho = 0.392

p value = 0.008

Table II Correlation between PAB and Se with biochemical and hematological markers in studied subjects.

TSH: thyroid-stimulating hormone; FT4: free thyroxine; Se: selenium; PAB: prooxidant-antioxidant balance; WBC: white blood
cell; RBC: red blood cell; Plt: platelets; RDW: red cell distribution width; MCV: mean corpuscular volume; MCH: mean corpuscular
hemoglobin; MCHC: mean corpuscular hemoglobin concentration; Hb: hemoglobin; Hct: hematocrit; Lym: lymphocyte; Neut:
neutrophil.
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Discussion

In the present study, we evaluated the oxidant–
antioxidant status in patients with congenital hypothy-
roidism by measuring serum PAB and Se levels and
saw that these patients had decreased Se levels,
along with increased PAB values. In addition, there
was a significant difference in some hematological
indices between groups. Total status of oxidants and
antioxidants in a specific biological fluid can be mea -
sured by a single PAB assay. To the best of our knowl-
edge, our study is the first to investigate the PAB
value, Se concentration, hematological indices and
their association in patients with congenital hypothy-
roidism.

Previous studies revealed that changes in thyroid
hormones increase the production of prooxidants
(14–16). Besides, it has been shown that higher
prooxidants levels such as ROS and free radicals result
in many pathological outcomes (17, 18). S e le nium
plays an important role as an antioxidative agent in
decreasing the elevated prooxidant levels resulting
from thyroid gland dysfunction (19). Both hyper- and
hypothyroidism may lead to increased oxidative stress.

Higher production of ROS and decreased level of anti-
oxidants such as SOD and glutathione are the main
reasons for increased oxidative stress in hyperthyroid
and hypothyroid patients, respectively (20, 21). 

In hyperthyroidism, it was shown that oxidative
stress markers are correlated with TSH and thyroid
hormone concentrations (22). Furthermore, it seems
that ROS-induced oxidative stress is highly related to
Graves ophthalmopathy (23), so even after treatment
and correction of thyroid hormones increased levels
of oxidative damage may remain (24). 

On the other hand, with regard to hypothy-
roidism, results are still inconsistent. Although some
studies showed that because of the lower metabolic
rate in hypothyroidism, the free radical generation
and hence oxidative stress decrease (25, 26), others
stated that decreased levels of antioxidants in patients
with hypothyroidism cause an increased oxidative
stress (20, 27, 28). Baser et al. previously showed
that compared to healthy controls in the serum of
euthyroid Hashimoto patients oxidant status was sig-
nificantly increased, and positively correlated with the
levels of thyroglobulin antibodies (29).

Figure 2 Association between serum Se concentrations with serum PAB value: According to regression analysis, Se level (in
mg/mL unit) had an indirect correlation with serum PAB value (in HK unit). The Spearman correlation showed that Se levels
correlated significantly with PAB levels (r = -0.653, p value = 0.002).



Due to additive effects of prooxidants and anti-
oxidants on each other, it is essential to simultane o -
usly measure total oxidants and antioxidants in a sin-
gle test, and this is the priority of the PAB assay in
relation to other oxidative stress markers. In a specific
situation, the value of each oxidative stress marker
may change alone, but the total balance of oxidants
and antioxidants remains constant. Higher PAB value
in a specific biological fluid shows that the level of oxi-
dants is increased more than antioxidants. Increased
levels of PAB have been reported in different patho-
logic and physiologic situations such as phenylketo -
nuria, polycystic ovary syndrome and coronary artery
disease (11, 12, 30). There are no other studies eval-
uating PAB levels in thyroid disorders and to the best
of our knowledge, the present study is the first study
which assessed the PAB value in CH patients. In our
study and in line with previous data, PAB levels were
found to be higher in patients with CH compared to
healthy subjects, however, no statistically significant
association was found between serum PAB values and
serum TSH or FT4 con centration. A possible cause
for this situation could be explained by the sample
size or the type of samples. Although sampling was
conducted from the entire CH population, a larger
CH population could be useful. In addition, for the
measurement of Se concentration, sampling from the
tissue is better. 

Selenium is an essential trace mineral and as a
co-enzyme of many selenoproteins is involved in anti -
oxidant defense mechanisms, thyroid metabolism
and the immune function. Previous studies have re -
vealed that selenium supplementation may be used
as a modification tool for the management of autoim-
mune thyroid disorders (31, 32). Although the de -
creased level of selenium in thyroid tissue has been
shown in different thyroid disorders, there is a paucity
of studies with regard to the impact of Se on the
pathogenesis of CH. It seems that tissue conversion of
T4 to T3 is not affected by the decreased level of sele-
nium in CH patients (33), however, selenium supple-
mentation may improve thyroid hormones feedback
at the pituitary level and decrease stimulation of the
residual thyroid tissue probably indicating the higher
cellular conversion of T4 to T3 in CH patients (34). In
the present study, we showed that serum Se concen-
tration dramatically decreased in CH patients com-
pared to healthy controls. Furthermore, our results
showed that there was a statistically significant asso-
ciation between Se concentration and PAB values.

Anemia is a frequent outcome in adult patients
with hypothyroidism. Some studies showed that ane-
mia is a common finding in patients with CH (35,
36). Franzese et al. (35) showed that hemato logic
para meters including Hct, Hb and RBC count were in
the lower range of the reference interval. After treat-
ment with L-thyroxine, CH patients with T4 concen-
tration at first diagnosis lower than 0.3 mg/L had
lower Hct, Hb and RBC count than patients with T4 ³

0.3 mg/l at diagnosis. These parameters were raised
at 6 and 12 months after treatment. They proved that
the hematological indices had a significant correla-
tion with thyroid hormones levels at diagnosis and
these values might affect the hematologic parameters
even after treatment has begun. Accordingly, our
results showed that there was a trend to a decreased
RBC count, Hct, Hb in patients compared to controls.
Furthermore, normal MCV in CH patients suggested
a normocytic anemia. Our findings are in contrast to
Onyiriuka (36) study which revealed that CH patients
may develop severe anemia and this possibility should
be considered for all anemic infancies with uncertain
etiology. Impaired absorption of iron, vitamin B12,
and folic acid are the possible reasons for persistent
anemia even after treatment with levothyroxine.
More  over, based on our results, change in PAB value
may not be considered as a potential risk factor for
anemia in CH patients, however, this finding needs
further studies.

In conclusion, the prooxidant-antioxidant balance
is in favor of the oxidative side in patients with con-
genital hypothyroidism. In addition, our results sug-
gest that lower selenium concentration is likely to be
associated with increased PAB values. It seems that
treatment of CH patients can effectively compensate
hormone imbalance and hematologic disorders; how-
ever, alterations of Se and PAB are still present and
may cause pathological disorders in these patients.
Our study had some limitations. First, our study pop-
ulation was rather small and second, we did not
measure the Se level in thyroid tissue. So, further
studies with higher statistical power and measure-
ment of Se in the tissue samples of patients with con-
genital hypothyroidism are required.
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