Management of adolescent & adult thalassemics
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Conventional treatment

Quality and duration of life of transfusion-dependent (-thalassemia patients have been transformed over the last ten years with life expectancy increasing well into the third and fourth decades. Nevertheless, the life prolongation  discloses several complications, partly due to the underlying disorder, partly related to the conventional treatment with blood transfusions and to iron overload. Moreover, we are starting to deal with complications aging related, in the contest of a multiorgans disease that requires for a proper management a team of hematologists or clinicians who have specific knowledge of thalassemias, working together with different specialists and well trained nurses. A cooperative study involving seven Italian centres, reveals  that today almost 80% of the Italian patients are aged over 20 years. At follow-up evaluation, the probability of survival calculated by Kaplan-Meier method, at 25 years was 82% for patients born in the years 1970-1974 ,  up to 96% probability of survival at 20 years for patients born in 1975-1979 (1).  The definition of the optimal transfusion and iron chelation regimen has been the most important advance in the management of the disorder with the primary objective to keep under control the ineffective erythropoiesis, its consequences and the iron burden. The optimal transfusion regimen involves regular blood transfusions, usually administered every two to five weeks, to maintain the pretransfusion haemoglobin level above 9-10.5g/dl. The decision to initiate lifelong transfusion therapy should be based on a definitive diagnosis of severe thalassaemia, taking into account the molecular defects, the severity of anaemia on repeated measurement, the level of ineffective erythropoiesis and clinical criteria such as failure to thrive or bone changes.

                  Many patients with thalassaemia major require splenectomy because of hypersplenism, however, optimal clinical management may delay or even exclude the need for splenectomy. Splenectomy should be considered for patients whose annual blood consumption increase progressively, responsible for significant increase of iron stores despite good chelation therapy or, in presence of symptoms due to spleen enlargement. Clinical problems related to leucopenia or thrombocytopenia due to hypersplenism could also be the reasons for considering splenectomy. The major complication of splenectomy is severe and sometimes overwhelming infection. Because removal of the spleen may reduce the primary immune response to encapsulated organisms, it is advisable to delay splenectomy until patients are at least 5 years old or more.(2,3). Unfortunately the mortality rate for postsplenectomy overwhelming infection in thalassaemia patients is approximately 50% despite intensive supportive care, therefore it is mandatory to adopt preventive measures including immunoprophylaxis (vaccination against streptococcus pneumoniae, pneumococcus and meningococcus), chemoprophylaxis and parent and patient education to recognize and report febrile illnesses (4).

                  Iron overload is an inevitable and serious complication of long-term blood transfusion therapy which requires adequate treatment in order to prevent early death mainly from iron-induced cardiac disease. It has been clearly shown that optimal chelation therapy extends complication-free survival. The gold standard of chelation therapy remains the use of desferrioxamine (DFO) because its long-term efficacy has been extensively documented in large multicenter trials in Italy and elsewhere.(5,6). Unfortunately, compliance with  the rigorous requirements of daily subcutaneous infusions is a serious limiting factor and in non-compliant patients life expectancy is not different from that in the pre-DFO era. This is the rationale behind the intensive effort to identify alternative, orally effective iron chelators. The most studied oral chelator is Deferiprone (DFP) that has a high rate of intestinal absorption. In Europe, according to the EMEA, treatment with DFP should be considered in patients unable to use DFO or patients with an unsatisfactory response to DFO as judged by serum ferritin levels and by liver iron concentration. ( 7 ). At a DFP dose of 75mg/Kg/day, iron stores may decrease in some patients, remain stable in others and increase in some others. (8). Recent studies indicate that DFP may be more effective than DFO in protecting the heart from the accumulation of iron (9,10). A potential benefit of combined DFO/DFP therapy has been hypothesized. An additive effect of DFO and DFP has been proved in vitro and in vivo, whereas a synergistic effect is not yet well documented, however, at present, there are no consistent data on long-term safety and efficacy of DFO/DFP combination treatment. A new and promising orally effective iron chelator, ICL670 (Exjade) has been developed and it is in phase III study.  Phase II results indicate that  a single daily dose of 20mg/Kg it may be as effective as sc DFO 40mg/Kg/day. Pharmacokinetic studies showed that ICL670 has a low rate of clearance from the circulation, and at a dose of 20-40mg/Kg/day is able to induce a negative iron balance (11). Other oral iron-chelating agents are under investigation in pre-clinical or phase I trials, such as GT56-252, 40sD02, second-generation hydroxypyridones.

 Bone marrow transplantation
                  Marrow transplantation from HLA-identical siblings has been increasingly adopted for the cure of Thalassaemias. Since 1981 a large clinical experience has been gained with more than 2000 bone marrow transplants performed in many centres world wide. Three classes of patients have been identified on the basis of a) the inadequacy of iron chelation therapy, b) the presence of liver fibrosis, and c) hepatomegaly.  Patients in Class I have none of these characteristics, patients in Class II have one or two, and patients in Class III have all three characteristics. These risk factors have been found to significantly influence the post-transplant outcome. Among Class I thalassaemic children transplanted early in the course of the disease, the probabilities of survival and disease-free survival are 93% and 91%, with a 2% risk of rejection and a risk of transplant-related mortality of 8%.  The outcome between centres that perform transplants in patients with broadly similar characteristics are comparable. The probabilities of survival, disease-free survival, rejection and non-rejection mortality are respectively 87%, 83%, 3% and 15% for Class II patients and 79%, 58%, 28%, and 19% respectively for Class III patients.. In this last category of patients, the improvment of conditioning regimens resulted in a significant decrease of transplant-related mortality, but with a concomitant increased risk of graft rejection. Patients older than 16 years of age are classified as adults. In the adult group, the probability of surviving the transplant is 66%, the probability of cure is 62%, with a 35% chance of transplant-related mortality and 5% of returning to the pre-transplant thalassaemic condition (12). However, only 25-30% of patients have an HLA-compatible sibling, thus a vast majority lack a suitable donor. Recently, the Italian cooperative group for bone marrow transplantation reported on 32 patients aged 2-28 years, transplanted with bone marrow cells from an unrelated donors. The results of this study indicate that BMT from unrelated donors may have results comparable with those obtained in transplants using HLA-identical family donors, particularly for patients with lesser iron overload, provided that stringent criteria of compatibilità are employed for donor selection (13). An alternative source of haematopoietic stem cells could be the umbilical cord blood (CBT). A recent study from the Eurocord cooperative group, analysing the outcome of 44 patients with either thalassaemia or Sickle Cell Disease transplanted with cord blood cells from a sibling, has reported no deaths from transplant-related complications, suggesting that related CBT for thalassaemia is a safe procedure (14).

Thalassaemia-related complications

The frequency and severity of many complications depend to a large extent on the way 

that patients are managed since childhood, particularly with respect to their steady-state 

hemoglobin level and effectiveness of chelation therapy. 

Cardiac complications: cardiac complications remain the most important in determining 

the survival of (-thalassemia major patients (5, 6). It should be emphasized that they are 

not restricted to the effect of anemia and iron loading although they are by far the most 

important factors. Myocarditis , pulmonary hypertension that can be related to iron 

overload but also follow recurrent small pulmonary emboli have been recently reported 

in adult patients. According to the “guidelines for the clinical management of  

thalassemia” (9), the basic

cardiological assessment should periodically include: 12-lead electrocardiogram, chest x 

ray and echocardiogram. The therapeutic strategy to prevent or treat heart complications 

in patients with thalassemia involves some general measures and specific cardiological 

interventions. As a general measures it is advisable in patients with heart disease: a) to 

maintain the pre-trasfusional hemoglobin level close to 10-11 g/dl; b) to have a regular 

iron-chelation therapy and an aggressive (s.c. or i.v.) chelation in case of severe iron load 

 c) to ensure a surveillance and adequate management of other causes of 

cardiomyophaties such as hypothyroidism, hypoparathyroidism, vitamin C deficiency 

etc. The treatment with specific medications has to be evaluated case by case (15).

Infections: thalassemic patients have an increased risk of infections because of splenectomy, iron load and blood-borne infections, particularly viral. The role of iron load and iron chelation in susceptibility to infection has been questioned and it is not yet fully established. In a detailed review it was concluded that iron overload is not associated with an impressive increase in the incidence or severity of bacterial infections with one exception for Yersinia enterocolitica. Unlike most other bacteria, Yersinia enterocolitica, makes no siderophores of its own and therefore lives better in an iron-rich environment or by using the siderophores of other microorganisms to acquire iron. Desferrioxamine is the natural siderophore of Streptomyces pilosus, and Yersinia can use ferrioxamine for growth. As soon as Yersinia enterocolitica infection is suspected by clinical symptoms (fever, abdominal pain, diarrhoea and vomiting), iron chelation therapy must be immediately stopped and antibiotic treatment must be immediately started. Ciprofloxacin is the recommended first line treatment. Patients with Yersinia-induced septicemia have an increased risk of mortality and should therefore receive intravenous antibiotic therapy. Good responses have been reported with trimethoprim-sulfomethoxazole. Iron chelation should not be restarted until the symptoms have completely disappeared and the patient has recovered (16). The blood-borne viral infections, particularly hepatitis B and C and more recently HIV, have relatively high frequency in transfusion-dependent (-thalassemia patients. The management of post-transfusion hepatitis in these patients should be undertaken according to the updated indications (17) taking into account a series of important issues that are peculiar for thalassemic patients, such as iron overload, endocrine dysfunction, psychological status. Since there is increasing evidence that iron load of the liver increases the severity of  viral hepatitis, it is very important to measure the liver iron concentration (LIC) on the liver biopsy that must be performed before starting any anti-viral treatment and, in case of severe iron overload, intensive chelation therapy has to be considered. The monitoring of antiviral treatment must be very rigorous and in collaboration with a specialist in liver disease.

Endocrine dysfunctions: endocrine abnormalities are among the common complications 

of thalassemia, despite good chelation therapy. Delayed puberty and defective function 

of the hypothalamic/pituitary axis occur in approximately 50% of both male and female 

patients. A proper treatment depends on factors such as age, severity of iron overload, 

chronic liver disease, thrombophilic status and the presence of psychological problems.

 All these issues must be discussed in collaboration between the doctor in charge for the 

patient’s care, the endocrinologist and the patient himself. The hormones substitution, is 

usually started after pubertal assessment according to Tunner. Diabetes mellitus is 

also a relatively common complication in patients who have been inadequately iron 

chelated, although it has been observed also in adult well transfused and well chelated 

patients. The major problems dealing with in adult (-thalassemia patients are 

“fertility” and “osteoporosis”. More and more adult thalassemic patients in their second 

and third decade of life apparently well feeling, are asking for help with fertility. These 

patients have to be properly advised about any kind of risk by the primary physician and 

followed by a multidisciplinary team: induction of ovulation or of spermatogenesis must 

be performed under rigorous control and never prior a global evaluation of the patient 

including a detailed assessment of cardiac status, liver function, viral infection, 

endocrinophaties with particular emphasis on diabetes control and thrombophilic status.

Osteoporosis as a multifactorial complication is very common in adult thalassemic patients of both sexes and requires an adequate management in order to prevent progressive disease and fractures. No guidelines are so far available, being several trials still ongoing with different compounds. Preliminary reports suggest that bisphosphonates improve the results of bone densitometry but the effect on bone strenght remains uncertain (18).
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