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ABSTRACT

Major thalassemia, the hemolytic disorder lead tonl over load in body (Hemocidrosis) and Iron depam
pituitary gonadotropic cells, as the result leadsehdocrine disorder and hypogonadism. In this stwd evaluated
frequency and risk factors of hypogonadism in paiowith major thalassemia. This was a descripsuedy
conducted on the male pationts older than 14 ye#&tsliagnosed with major thalassemia referred tova@hShafa
Thalassemia Center during 2010. For all of the eats$, the levels of FSH, LH rate, testosterongoitl function
test, calcium, phosphorus, fasting blood sugaro8ldipids and ferritin were evaluated. In additiothe sexual
status based on Marshal-Tanner talded clinical findings were investigated. The datarevanalyzed with
statistical package SPSS using descriptive stesistihirty seven patients over 14 years old witfomhalassemia
were evaluated. The rate of hypogonadism was 59a&tdihe average level of ferritin in these patanias 4408 +
1918, whereas 2331+744 in normal patients. Despteent advances in Desferal therapy for the managerof
major beta thalassemia, the risk of secondary endealysfunction remains high and makes the hypadism as
one of the most frequent endocrine complicatiomslo€rine evaluation in patients with major thalaséa must be
carried out regularly, especially in the patientsl@r than 14 years old .
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INTRODUCTION

Major thalassemia is a form of hereditary anemiawimch natural growth of individuals due to comalion

resulting from disease get disorder. Its severm$owas less but is along with mortality and dikighb{1). These
patiens did not have much life before using thena@ghod of blood transfusion and often died inyeddcade of
life, but with blood transfusion for every 3 towkeks and maintaining sustainably hemoglobin, adutetheir

lifetime and significant improvement has occurneghysical form of body especially on the head fawe area and
also reduction of growth disorder. The accumulatwablem of iron overload resulting from blood tsérsion,

transferred growth disorder into the third decafif@and growth of the patients decreased from &g to 12 years
old to next suddenly that the problem also usimg irepellent drugs such deferral is greatly disapge (2, 3).
Overall, different complications resulting from reased iron accumulation in the body, threaterhtadth of these
patients. ldentification of the complications ansk factors and also evaluation of prophylactierdg, and
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treatment ways of the complications are nessesényzestan province in southern west of Iran is ohehe
affected areas by Thalassemia. According to thissts of 1993, over 950 people in Ahvaz and ah20®0
persons in Khuzestan province wrer affected by 8$sdmia. This study aimed to investigate the frecgiand the
main risk factors of hypogonadism among over 14s/e&d male patients with major thalassemia refetoeAhvaz
Shafa Thalassemia Center during 2010.

MATERIALSAND METHODS

This was a descriptive study conducted on the rpalionts older than 14 years old diagnosed withomaj
thalassemia referred to Ahvaz Shafa Thalassemite€daring 2010. Low numbers of patients in thie ggoup as
well as not completing some addresses or chandiegpatients location, lack of awareness of patidrim
addresses change made it impossible to condudsttidy on the larger sample size patients. Thezefamrveillance
and the sampling were performed during April to M0 in the thalassemia department of the heakhoenter
and finally 37 patients were enrolled in the study

Inclusion criteria of the study were as follows:

1. Tendency to participation in study

2. The definitive diagnosis of major beta thalassem

3. The boy of above 14 years old

4. Absence of maturity signs or maturity delay lobas@ tanner criteria (The patients who their agéhviheir
maturity has been differenciated over SD2 with redtmean).

5. LH and FSH of up or down along with testosterofilwer than normal simultaneously

The form including patient formation was determirfed visitors about name, age, height, weight, migtiand
clinical symptoms of completed endocrine glandsedses and maturity level based on tanner crit@etients’
height and weight was compared with charts of Ne&onal Center of Vital Statistics (NCHS). The lexdion of
sexual status is including pubarche symptoms (draffpubic area hairs) and SMR (Sexual maturattepsy. The
cases with clinical and diagnosed symptoms weresidered by doctor; the possible cases of subclimieae not
considered.

Also, for all patients with inclusion criteria, wagrformed hormone tests including LH, FSH, andostsrone and
also other blood tests were done such as measurefm@a, P, Alkp, blood glucose, serum ferritinpdadi lipids and
thyroid function tests to endocrine ways, and RTAe serum ferritin level was measured with ELISAtmoel and
with Tecan-A-5582 and Ferritin EIA kit. Above testere used for patients routinely and had been ioveed in

individuals’ record. So, from existent informatiomrecords was used for performed study.

Then, patients based on performed tests and ttadinrity status were classified to cases of Cemtnal Peripheral
maturity delay. Other patients characteristiceeimmt of endocrine status and internal diseasesastieart diseases,
liver involvement, mellitus diabetes, thyroid dises, and other endocrine glands diseases weredtuding the
contents of patients’ records. All data were reedrdn information forms and were used for survay stody.

c. Variables

LDL <HDL 5 TG

1. Height: Based on centimeter expressed andt@énaua with measurement by tape measure.

2. Weight: Based on kilogram expressed and is wbtbihe patient's weight with measurement by balanc

3. Testis growth: Based on clinical examination awd evaluated the comparison with Tanner startdid.

4. Growth of pubic area hairs: Based on clinicahraimation and was evaluated the comparison withn&an
standard table.

5. LH: Based on unit per liter expressed and wasidered for diagnosis of primary and secondaryggpadism
type.

6. FSH: Based on unit per liter expressed and amd wonsidered for diagnosis of primary and secgndar
hypogonadism type.

7. Testosterone: Based on picogram per millilitgpressed and sexual hormone is secreted from #tes.te
Testosterone concentration was considered less3th&uy/ml as hypogonadism index.

8. Thyroid function tests (T4, TSH): Based on migrid per milliliter are expressed.

9. Ferritin: Based on microgram per liter expressed its normal for men is 15-400.
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10. Blood glucose: Based on milligram per decilégpressed and was considered for diagnosis ofelléab

11. Calcium: Based on milligram per deciliter exgzed and its normal is 8.5-10.2 milligrams perlieci

12. Phosphorus: Based on milligram per decilitpressed and its normal is 3- 4.5 milligrams peilidecc

13. Alkaline phosphatase, cholesterol, LDL, HDL, &lGof them are expressed based on milligramslpeiliter.

Data was reported with descriptive statistics amt@ssing was performed by SPSS statistical softwidre results
are expressed as mean, standard deviation, andnpefdie statistical differences degree betweepgtions was
determined using Chi-square test at 95% (p= 0.005).

RESULTS

In total of 37 patients who had inclusion criteioahe study, 22 persons (59.46%) of them hadstéstigth less than
2.5 ml which is deemed as hypogonadism criteriomaturity delay and 15 persons (40.54%) had beewsh
maturity signs (Figure 1).

Sales

maturity
delay
59%

Figure 1. Maturity statusin studied patients major thalassemia patients

The average of sex hormones level in patientsriseda figure 2.

L FSH

maturity delay Normal
Figure 2. Theaverageof LH, FSH, and testosteronein patientswith and without maturity delay

Fasting blood sugar (FBS) from 37 studied patieims]10 persons was between 100- 126 that are atmgbun
component of patients with glucose tolerance disio(lFG) (Table 1).
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Table 1. Classification of the patientsin term of fasting blood sugar

FBS Frequency| Frequency percent
<100 23 62.16%

100 - 126 10 27.02%
<126 4 10.81%

In term of investigation FBS between two group gpdgonadism and individuals with maturity signsGIFFBS
between 100- 126) between two group W&~ 0.033 was not seen a significant difference. BS#% 126 also
between two groups witRy,,e> 0.05 was not seen a significant difference (Table

Table 2. Analysis based on frequency, frequency percent of FBSin both groups of patients

FBS Hypogonadism| Frequency| Frequency percent in groujp
>100 + 16 72.7
- 7 46.6
100 - 126 + 4 18.2
- 6 4C
>126 + 2 9
- 2 13.3

In table 3 Frequency and frequenct percent of galaiate show primary hypothyroidism and hypocal@imiboth
groups of patients who 4 patients with Ca< 8.5 ingjfdultaneous had maturity delay. Hypocalcemiardithave a
significant difference in both groups (P> 0.05).

Table 3. Analysis based on frequency and precent frequency of calcium ratein both groups

Ca Hypogonadism| Frequency| Frequency percentin grou
+ 18 81.8
Ca<8.5 mg/dl - 11 733
+ 4 18.2
Ca>8.5 mg/dl n 2 567

The phosphorus average of all patients was 4.96% thg/dl which shows mentioned patients have phoss
average higher than the general population. Alspe@ons (21.6%) of patients had hepatomegaly ameation
whose their liver 3 Cm was touch under the ribseeddso, 12 persons (32.4%) of patients had beansptomy
and 10 persons (27.02%) of patients has palpaldersjn examination as well.

The hemoglobin average has been classified befooel transfusion during 6 months.

Table4. Classification of patientsin term of hemoglobin before blood transfusion

pretransfusion Hb| Frequency| Frequency percent
5-7 21 56.8%
9 12 32.4%
>9 4 10.8%
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Figure 3. The average of hemoglobin beforeblood transfusion with and without delay maturity

The average of serum ferritin of patients during@nths is referred in table 5.

Table5. Classification of patientsin term of serum ferritin in 6 months

The average of serum ferritin in 6 monthg-requency| Frequency percent
2000 > 9 24.3%
2000-4000 16 43.2%
4000 < 12 32.4%

The average of serum ferritin in two groups of dgpnadism and patients with natural maturity, ipdgonadism
group was 4408 * 1918 and in healthy group was 23344 andindependent t test was not shown a significant

difference (R 0.0001) (Figure 4).
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Figure 4. The average of serum ferritin in 6 monthsin patientswith and without delay maturiity

Table 6. Analysisbased on mean and standar d deviation of sexual hormonesin both groups of patients

Variable Hypogonadism| Mean | Standard deviatior
. + 1.90 1.117
LH (U/lit) - 557 087
. + 2.17 1.09
FSH (Ul/lit) - 570 142
1.24 1.59
Testosterone (Pg/mlr - 350 172
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Table7. Laboratory values of 33 patients affected by major thalassemia

Variable Standard Deviation Mean | Minimum | Maximum
LH (U/lit) 2.11 3.48 0.45 7.71
FSH (U/lit) 1.86 3.79 0.8 8.45
Testosterone (Pg/ml) 1.99 2.21 0.2 9.1
TSH (MU/ml) 0.9¢ 1.6€ 0.€ 7.
Ca (mg/dl) 1.13 8.96 6.7 10.4
P (mg/dl) 0.61 4.92 4.1 7.0
Alkp (mg/dl) 121 361 96 715
H hypothyroidism O Diabet

E glucose tolerance disorder M Hypocalcemia

y

delay maturity normal

Figure5. Freguency percent of compeer disordersin patientswith and without delay maturity

The height average of patients was 154 + 10.2 aonsidering the height less than 2 standard deviatés height
short, 64.86% had height short and the prevalefteight short and hypogonadism in these patiemts almost
close together.

CONCLUSION AND DISCUSSION

The study shows that there is a clear relationslgtween growth disorder and weight loss in patienit
thalassemia and with age increase, determines lgrdisrder rate so that the highest growth diserdate is in age
group over 14 years and hypogonadism (6.63% inl tdtpatients) introduced it is that hypogonadisnd alelay
maturity play a key role in process of short stafpatients.

In our study, existence of patients in affectioskrio diabetes in the future shows thet only fastiood sugar
measurement can not be sufficient in follow up #ralassemic patients control and glucose tolergesteshould be
taken to be diagnosed in the early stages of ttialvetes. In our study, 8 persons (21.6%) of pttibad been
affected by hypocalcemia as 5.8 mg/dl > Ca who ds@es of them simultaneous had delay maturity. The
phosphorous average of total patients was higlaer pihosphorous natural average (3.75 £ 0.75) #rabe said the
serum calcium average of the patients less and piwisphorous average is higher than the intematistandard
that likely iron sediment hypocalcemia in the payadid gland and lack of appropriate response isf gland with
hypocalcemia or is due to nutritional.

In a study, 22.7% of patients were affected by kgimemia who 70% of them simultaneous had
hyperphosphatemia (4). In another study on 112epttj 12.4% of them had thalassemia (5). Although n
measured parathyroid hormone in this study, acogrdo others’ studies and lowing the prevalencehyjo-
parathyroid from hypocalcemia, it seems hypocaleehds also other causes except hypoparathyroidsgnmin
studied population, any secondary hypothyroidissesalid not findPrevalence of hypothyroidism in some studies,
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was reported 18% and in other some from zero to I8%ddition, in other research, 7.7% and 10.8%aifents
were affected by clear hypothyroidism (7). Basedtioa study results , poor control of plasma ferritias a
important role in maturity delay, so nutritionahtsts improvement and adequate control of ferrifith iegular use
of deferoxamine in effective in growth improvemeantd sexual maturity status of major thalassentiems.
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