
Abstract
Background: Beta-thalassemia major (ß-TM) is an inherited disorder of hemoglobin production in which there is a complete or partial failure in synthesiz-
ing ß-globin chains. For !-TM patients without cardiac disease, the prognosis for survival is good when they receive regular transfusions and maintain their
serum ferritin concentrations below 1500 ng/ml with chelation therapy. Though the prognosis for patients with transfusion-dependent !-TM has improved
with extensions into third and fourth decades of life, growth, sexual development and fertility have become new areas of concern. With regards to sexual
development and fertility, adnexal lesions (i.e. ovarian cyst - OC) require more awareness and understanding, especially in asymptomatic women 25-40
years old. Our goal in this study is to evaluate the prevalence of OCs in female patients with !-TM.
Materials and methods: In a random case-control study at a referral hospital in Shiraz, a major city in the South of Iran, 102 female patients with !-TM
aged 14-39 years served as the experimental group, while another 102 healthy females 14-35 years served as the control group. All females completed a
16-question survey followed by an interview. Afterwards, each female received a physical examination and a series of blood tests, along with an abdomino-
pelvic sonogram. Each patient’s average serum ferritin levels over the past five years were also calculated, and their hormone levels were studied using the
ELISA method. The relationships among these research variables were then analyzed using SPSS software (version 11.5). Associations between the categor-
ical variables were tested using the Fisher exact, Chi-square, and Mann-Whitney tests where significance was accepted at P < 0.05.
Results: In each group, 20 out of the 102 females (19.6 %) had OCs. For both groups, no statistically significant correlations were found between the devel-
opment of OCs and age, levels of sex hormones (i.e. FSH, LH, estradiol), or other hormones (i.e. prolactin, T4, TSH). Also, in the patient group no statisti-
cally significant correlations were found between the presence of OCs and initial age of deferoxamine administration, or the average serum ferritin level over
the past five years. In contrast, there was a statistically significant correlation between the finding of OCs and histories of abdominal pain and a patient’s
initial age of blood transfusion—specifically in patients who had started blood transfusions at older ages.
Conclusion: The prevalence of OCs in female !-TM patients was found to be the same as in the control group. However, patients who were started on blood
transfusions at older ages and/or had histories of abdominal pain had greater chances of having OCs (p < 0.05). Therefore, starting !-TM patients on blood
transfusions at early ages is recommended; however, because of iron overload related complications, patients should be monitored and started on iron chela-
tion therapy when needed (serum ferritin > 1000 ng/ml). The lack of statistically significant correlations between the development of OCs and age, levels of
sex hormones, other hormones, initial age of deferoxamine administration, or the average serum ferritin level over the past five years, indicate that these
factors are not helpful in predicting the presence of OCs.
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Introduction
!-thalassemia major (ß-TM) is an inherited
impairment of hemoglobin production in which
there is a complete or partial failure in synthesiz-
ing !-globin chains. !-TM is widespread
throughout the Mediterranean region, Africa, the
Middle East, the Indian subcontinent and
Burma, Southeast Asia (including southern
China), the Malay Peninsula, and Indonesia. 
Originating from geographic regions in which
malaria was or remains endemic, and now docu-
mented in all ethnic groups, !-TM and its com-
plications constitute an increasing international
public health concern (1, 2).
For !-TM patients without cardiac disease, the
prognosis for survival is good when they receive
regular transfusions and maintain their serum
ferritin concentrations below 1500 ng/ml with
chelation therapy (3). 
These improved survival rates have allowed more
insight into the potential complications that
have been observed to arise later in adulthood
(e.g. endocrinopathies, hepatitis, fertility issues)
and that have major impacts on a patient’s quali-
ty of life (4). 
Thus, for children with transfusion-dependent
!-TM, beginning chelation treatment with defer-
oxamine before the age of puberty can help with
attaining normal sexual maturation. 
With regards to sexual development and fertility,
adnexal lesions (i.e. ovarian cysts - OC) require
more awareness and understanding, especially in
asymptomatic women 25-40 years of age. In this
age group in the general population, four out of
five ovarian cysts disappeared spontaneously
after 3 months (5, 6).
In developed countries, patients with well-man-
aged !-TM now survive into their fifth decade of
life. Though in the 21st century this represents
one of the most dramatic alterations in morbidi-
ty and mortality associated with a genetic disease
first described seventy-five years ago, !-TM still
remains a public health problem worldwide and
is thought to be a therapeutic challenge for the
next millennium (1).
Consequently, further research is needed in order
to understand the emerging complications that
are now becoming more prevalent. 
Our goal in this study is to evaluate the preva-
lence of OCs which may affect sexual develop-
ment, fertility and cause abdominal pain in
female !-TM patients.

Materials and methods
In a case-control study in 2010 at a referral hos-
pital in Shiraz, a major city in the south of Iran,
102 female transfusion-dependent !-TM patients
14-39 years of age (diagnosed based on their
complete blood count and hemoglobin elec-
trophoresis), all on iron chelation therapy with
deferoxamine given by subcutaneous infusion,
were chosen as the experimental group, while
another 102 healthy females of almost the same
age range of 14-35 years were chosen as the con-
trol group. There was no significant difference
between the mean ages of the patients and
healthy controls.
In order to gather a complete family history, all
patients completed a 16-question survey fol-
lowed by a 30 minute interview. Afterwards, each
female received a physical examination and a
series of blood tests, along with an abdomino-
pelvic sonography (Medison Accuvix V10, South
Korea) after each participant’s period in her men-
strual cycle. Fasting blood sugar, HCV Ab, HBs
Ag, HIV Ab, liver function tests, and urinalysis
data were also gathered from each female to test
for exclusion factors that included diabetic melli-
tus, infections, cholelithiasis, hepatitis, pancre-
atitis, and nephrolithiasis. 
Medical records were also analyzed to average
the serum ferritin levels over the past five years.
Hormone levels were also studied using the
ELISA method (Monobind, USA kit) that included:
thyroid stimulating hormone (TSH) using TSH
Immunoradiometric Assay (IRMA) [I125], thyrox-
in (T4) hormone using T4 Radioimmu noassay
(RMA) [I125], luteinizing hormone (LH) using LH
IRMA [I125], follicular stimulating hormone
(FSH) using FSH IRMA [I125], prolactin using
Prolactin (IRMA) [I125], and estradiol using
Estradiol RIA [I125]. The females were also seen
by a gynecologist who documented their last
menstrual period (LMP) and analyzed their
abdominopelvic sonography reports.
The Medical Ethics Committee of Shiraz University
of Medical Sciences School of Medicine approved
this study and a consent form was signed by all
of the participants. 
This study evaluated the relationship between
OCs and: age, ages at initial blood transfusion
and initial deferoxamine administration, liver
and spleen size, abdominal pain, serum ferritin
level, TSH, T4, LH, FSH, prolactin, and estradiol
levels. After gathering the data, relationships
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tically significant correlation between OCs in !-
TM patients and their initial age of blood transfu-
sion. Specifically, the incidence of OCs was high-
er in !-TM patients who had started blood trans-
fusions at older ages (mean age of 47.8 months ±
76.5 vs. 22.5 ± 31.4, P = 0.022).  Furthermore,
there was no statistically significant correlation
between OCs in !-TM patients and the initial age
of deferoxamine administration (P = 0.062)
(Table 1) or the average serum ferritin level over
the past five years (P = 0.08) (Table 2).
Among the 7 patients with normal liver sizes (i.e.
they could not be detected below the costal mar-
gin (BCM) or were normal on abdominopelvic
sonographies), one (14.2%) had OCs. Out of the
37 patients with livers 3 cm BCM, 13.5% of them
developed OCs, while out of 45 patients with liv-
ers 3-6 cm BCM, 28.9% of them developed OCs.
Only one (7.6%) out of the 13 patients with liv-
ers greater than 6 cm BCM was diagnosed with
OCs. Therefore, the rate of OCs was higher in
patients with livers 3-6 cm BCM.
Out of the 20 patients with spleens 3 cm BCM,
10% of them showed OCs. Out of the 26 patients
with spleens 3-6 cm BCM, 26.9% of them had
OCs, while out of the three patients with spleens
larger than 6 cm BCM, one (33.3%) had OCs.
Out of the 43 patients who had undergone a
splenectomy, 16.3% of them presented OCs.
Thus, the probability of finding OCs was higher
among the patients with spleens larger than 3 cm
BCM.

among these research variables were analyzed
using SPSS software (version 11.5). Associations
among the categorical variables were tested using
the Fisher exact, Chi-squared, t-test and Mann-
Whitney tests. 
Significance was accepted at P < 0.05.

Results
In this study, a total of 204 females were evaluat-
ed. The experimental group consisted of 102
female patients with a mean age of 19.2 years
(SD: 4.7 years), while the control group consist-
ed of 102 healthy females with a mean age of
18.8 years (SD: 4.1 years). The difference
between the mean ages of the patients and con-
trols was not statistically significant (p = 0.517).
In each group, 20 out of the 102 females (19.6 %)
were demonstrated to have OCs. The cysts’ size
varied between 2 and 4 cm; they were diagnosed
as simple cysts with a smooth wall, non-septated,
containing non-bloody fluid, and presented no
accompanying signs and symptoms. Only one
needed treatment and in the 6 months follow-up
of the womens’ history and their clinical sign and
symptoms including abdominal pain, no recur-
rence or change was diagnosed. 
No statistically significant correlations were
found between OCs in !-TM patients and their
age (P = 0.971); this was the same for the control
group (P = 0.223). In contrast, there was a statis-

Table 1.  

Relationship between OCs in ß-TM patients and initial age for blood transfusion and deferoxamine administration.

Abbreviations: OC, ovarian cyst; SD, standard deviation; ß-TM, thalassemia major. 

Patients Number Age of initial blood transfusion P value Age of initial deferoxamine administration P value
of patients (in months) Mean ± SD (in months) Mean ± SD

Without OCs 82 22.5 ± 31.4 0.022 79 ± 62.7 0.062

With OCs 20 47.8 ±  76.5 0.022 47.8 ± 80.5 0.062

Table 2.  

Relationship between OCs in ß-TM patients and their menstruation and serum ferritin.

Abbreviations: OC, ovarian cyst; ß-TM, thalassemia major.

Patients (%) Menstruation (p value = 0.193) Serum Ferritin (p value= 0.08)

Amenorrheic Oligomenorrheic Normal menstruation Total < 1500 ng/ml 1500-3000 ng/ml > 3000 ng/ml Total

Without OCs 65.7 2 20.6 88.2 16.7 20.6 43.1 80.4

With OCs 11.8 0 0 11.8 0 5.9 13.7 19.6
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Among the 79 patients diagnosed with amenor-
rhea, 11.8% of them had OCs. Of the remaining
23 patients, two (8.6%) experienced oligomenor-
rhea while the rest had normal menstruation,
and none had findings of OCs (Table 2). Lastly,
there was a higher prevalence of OCs in patients
who had a history of abdominal pain (in this
study, other causes of abdominal pain, such as
cholelithiasis or nephrolithiasis, were excluded)
(P = 0.004).
No statistically significant correlations were
found between the presence of OCs and the lev-
els of the sex hormones (i.e. FSH, LH, estradiol)
or other hormones (i.e. prolactin, T4, TSH)
(Table 3).

Discussion
Improved survival rates in !-TM patients have
given new importance to the emerging complica-
tions involving sexual development and fertility
found in those who reach their third and fourth
decades of life (4). 
Therefore, to understand/assess the present clin-
ical status of our !-TM patients and to define
these emerging complications, we performed this
study to lay the groundwork for future clinical
research.
Ultrasonography has increasingly been used for
the assessment of women who present with a
wide range of gynecological complaints. 
Ultrasound examination involves a detailed
assessment of the uterus and the ovaries, which
consequently leads to some women being diag-
nosed with ovarian abnormalities that are not the
cause of the presented symptoms (6). However,
most ovarian abnormalities are benign and are
appropriately managed by obstetrician/gynecolo-

gists. The most common benign neoplasms (i.e.
dermoid cysts and serous cystadenomas)
account for more than half of these masses and
can be managed conservatively with close obser-
vation and pain control (7, 9-12). Ovarian mass-
es that warrant intervention are those that are
persistent and large (8 cm), symptomatic, or sus-
pected of malignancy based on ultrasound char-
acteristics (e.g. solid, nodules or excrescences,
thick septations) (13). When possible, primary
care physicians should refer patients who exhib-
it these characteristics of ovarian cancer to gyne-
cologic oncologists for evaluation (8). However,
in non-pregnant patients, most of these masses
are functional cysts and spontaneously resolve
by 16 weeks (14-18). Functional ovarian cysts
and benign neoplasms, which are frequently
encountered in pre- and postmenopausal
patients, can cause pain, menstrual irregularities,
and rarely, intra-abdominal bleeding. 
The ultrasound appearance of the cyst, the
patient’s family history and personal feelings
should be considered if a persisting cyst is to be
surgically removed or followed by repeated
transvaginal ultrasounds (7, 19).
According to our results, it was found that the
prevalence of OCs in !-TM patients was the same
as for the control group. However, !-TM patients
who started blood transfusions at older ages, had
histories of abdominal pain, or had hepato sple -
nomegaly were found to have higher rates of OCs
(p < 0.05). Therefore, starting blood transfusions
at early ages in !-TM females, recommended to
control the complications of the disease, may also
affect the risk of developing OCs. In order to pre-
vent severe iron overload complications and
hepatosplenomegaly, which according to our
study is associated with an increased prevalence
of OCs, close monitoring and chelation therapy

Table 3.  

Relation between OCs in !-TM patients and hormones (FSH, LH, estradiol, prolactin, TSH and T4)

Abbreviations: OC, ovarian cyst; ß-TM, thalassemia major; T4, thyroxine; Nl, normal; T, total

Patients (%) FSH LH Estradiol Prolactin TSH T4
Fisher’s Exact test Fisher’s Exact test Chi-squared test Fisher’s Exact test Fisher’s Exact test Fisher’s Exact test

P = 0.346 P = 0.548 P =  0.110 P = 0.172 P = 0.516 P = 0.588

< 5 IU/L > 5 T < 5 IU/L > 5 T < 10 >10 T 66-721 < 66 T 0.3-3.9 < 0.3 T 4.5-12.5 < 4.5 T
(Nl range) IU/L (Nl range) IU/L pg/mL pg/nL mIU/L or > 721 mIU/L or > 3.9 12.5 or> 12.5

(NI range) (NI range) mIU/L (NI range) mIU/L !g/dL (NI range)
Without OCs 65.7 14.7 80.4 69.6 10.8 80.4 31.4 49 80.4 78.4 2 80.4 77.5 2.9 80.4 77.5 2.9 80.4

With OCs 14.7 4.9 19.6 16.7 2.9 19.6 3.9 15.7 19.6 17.6 2 19.6 19.6 0 19.6 18.6 1 19.6
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are mandatory and should be started when need-
ed (serum ferritin > 1000 ng/ml). So, based on
our results, prevention of hepatosplenomegaly
may be helpful in reducing OCs.
Several factors have been identified to reduce the
cost of extra examinations and laboratory evalu-
ations and to help determine when to evaluate
patients for OCs. These factors include the initial
age of starting blood transfusions, prior histories
of abdominal pain, and the presence of hepato -
splenomegaly upon physical examinations. The
lack of statistically significant correlations
between the levels of the sex hormones (i.e. FSH,
LH, estradiol) or other hormones (i.e. prolactin,
T4, TSH) and the findings of OCs in !-TM
patients suggests that these factors are not help-
ful in predicting the presence of OCs. 
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