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Endocrine complications in patients with Thalassaemia major are the result of iron deposition in the endocrine glands.  The nature and the frequency of endocrinopathies differ between developing and developed countries. In all studies however hypogonadism is the leading complication.         

 SHORT STATURE    

 The etiology of growth failure in Thalassaemic children is multifuctorial:      

· Chronic Anemia, Hypersplenism, Chronic Liver Disease (HBV, HCV)

· Zinc and Folic acid deficiency, Skeletal dysplasia, 

· Desferrioxamine toxicity

· Emotional disturbance

· Endocrinopathies:  Hypothyroidism, Delayed puberty, Hypogonadism,

    Dysfunction of the Growth Hormone – IGF 1 axis

Therapeutic Intervention

The prevention of growth retardation is essential. Monitoring growth in all children by using growth charts for both standing and sitting height is mandatory. The mean hemoglobin levels must be kept near 9 gr/dl, before transfusion and the dose of desferrioxamine should be 20 mg/kg for children to avoid its toxic effect on bones. Prompt initiation of iron chelation therapy prevents pituitary haemosiderosis, which is the main cause of GH insufficiency. Therapeutic response with GH administration in cases with GH deficiency, is often non satisfactory. Growth acceleration is mostly promoted with sex steroids in children with pubertal delay. 

HYPOTHALAMIC – PITUITARY – GONADAL AXIS

Iron deposition in the pituitary gonadotroph cell [documented with the blunted FSH and LH response to GnRH] is the underlying mechanism of hypogonadism, which is manifested with sexual infantilism or failure to complete puberty.

Induction of puberty in boys is performed with the administration of Testosterone depot IM at the dose of 25-50mg monthly for 6 months, which   results in penile increase and pubic hair development. Treatment is readjusted depending on clinical response and laboratory finding, where the final adult dose of 250 mg is reached after a period of 2 to 3 years. Testicular enlargement and spermatogenesis can be achieved with the combined administration of HCG and HMG.  

Induction of puberty in females is performed with the oral administration of Ethinyl Estradiol at the dose of 100 ng/kg/d for 6 months, which results in breast development and growth acceleration. This dose is gradually increased after one year; up to the adult dose   of 400 ng/kg/d. Transdermal administration of estrogens can also be used. The combined administration of estrogens [Conjugated Estrogens 0.625 or 1.25 mg for 25 days] and progesterone [Medroxyprogesterone 10 mg/d for 10 days] is used for induction of menarche and maintenance of the menstrual cycle.    The transdermal use of   Estradiol and Norethisterone is the ideal substitution treatment in the hypogonadal female, because of its proven beneficial effect on bones and its fewer side effects. 

HYPOTHYROIDISM

Haemosiderosis of the thyroid gland is the underlying cause of thyroid dysfunction in Thalassaemia. This complication is relatively rare and presents after the age of 10 years. Measuring serum T4 and TSH levels easily make the diagnosis.  The stages of hypothyroidism are presented on the table below. 

Hypothyroidism
Total T4
FreeT4
ΤSH
TSH response to TRH

Pre clinical
Normal
Normal
Borderline high
High

Mild
Borderline low
Borderline low
High
Very high

Overt
Low
Low
Very high
Very high

The treatment of hypothyroidism is   oral   L-thyroxine at the initial dose of 25μg daily for 2-3 weeks and then increased in 100μg/m2 until thyroid hormones are normalized.  
HYPOPARATHYROIDISM

This rare complication, which is mostly caused by iron deposition in the parathyroid glands   presents after the age of 16 years equally in both sexes.  The majority of the patients present with mild hypocalcaemia and very rarely with tetany and cardiac failure. The diagnosis is based on low serum calcium, high phosphate and low PTH levels. The oral administration of Vitamin D and calcium is the treatment of choice, with frequent monitoring of serum and urine calcium levels.    

DIABETES MELLITUS 

Diabetes Mellitus, which is characterized with hyperglycemia, is seen after the age of 10 years. The etiology of DM is multifuctorial, as seen below. 

1. Insulin resistance
2. Insulin deficiency

3. Liver dysfunction

4. Genetic factors
5. Hormonal treatment

6. Viral Hepatitis

 Patients usually present with impaired glucose tolerance, mostly due to Insulin resistance and subsequently develop insulin deficiency.   

Therapeutic approach 

In cases where impaired glucose tolerance is present the patients are advised to follow a proper diet, lose weight if they are obese and intensify chelation. Oral hypoglycemic drugs such as Metformin and Glibenclamide are given when indicated. Insulin therapy is considered in the stage of insulin deficiency, where all other measures fail. Insulin dose is adjusted based on glucose monitoring. The diabetic patient requires periodical eye exam and careful monitoring of   renal function 

 FERTILITY AND REPRODUCTION

Therapeutic advances have significantly increased the average lifespan and improved the quality of life in Thalassaemic patients. Therefore attainment of reproductive capacity and creation of a family has become a great task for both women and men. Early recognition and treatment of endocrinopathies is very important to prevent late complications and increase the chances of parenthood.

The reports of 349 successful pregnancies provided strong evidence   not only for the absence of any deleterious effect on the course of Thalassaemia but also for the safety of the pregnancy in the Thalassaemic woman. Spontaneous pregnancies in women with preserved Hypothalamic – Pituitary – Gonadal axis, who have normal menstrual cycles are common Ovarian function is well preserved in women suffering Primary or Secondary Amenorrhea as they become able to conceive following a closely monitored stimulation therapy.   

 Males who have normal gonadal function maintain their spermatogenic ability and therefore, frequently become fathers. On the other side of the spectrum, in cases where impaired spermatogenesis is present, a combination treatment with Gonadotrophins has proved to be beneficial in improving their reproductive capacity.

 The strong desire of the thalassaemic woman to become a mother needs to be viewed with special caution and sensitivity by all physicians, who are involved in her medical care. This wish is sometimes impossible to materialize due to medical reasons that often impose a barrier to this aspiration.  As a result specific criteria need to be met before these women are able to conceive.  

Eligibility
Feasibility

Cardiac function: ECG, Echo
Hypothalamic – Pituitary – Gonadal axis

Liver function: LFT, Ultrasound
Ultrasound of the uterus and ovaries

Vessels: Clotting factors, Doppler
Post coital test

Pancreas: OGTT
Hysterosalpingography

Viral infections: HBV, HCV, HIV
Complete Endocrine assessment

Iron status
Genetic counseling – Partner’s carrier status and fertility

Management during pregnancy

During pregnancy there are a number of issues, which need to be taken into consideration. Accumulated knowledge over the years has helped physicians to form the guidelines regarding the medical care of the pregnant Thalassaemic.   

1
Maintenance of Hemoglobin level at 10 gr/dl



2
Frequent low volume blood transfusions

3
Discontinue iron chelation therapy

4
Regular cardiac monitoring every 3 months

5
Assessment of endocrine function, including OGTT

6
Multidisciplinary approach by all specialist involved

in the medical care of Thalassaemia



The desire of the Thalassaemic woman to become a mother is always viewed with special caution and sensitivity. Ambitions of this sort pose with numerous medicolegal and ethical issues that need to be addressed prudently if the patients’ quality of life is to be optimized.
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