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                                                            Iron loading in non-transfused thalassemia intermedia (TI) patients is mainly due to an increased intestinal absorption secondary to chronic anemia and varies from 2 to 5 grams per year.1 In thalassemia major (TM) iron derived from red blood cell breakdown accumulates first in the reticuloendothelium and later in parenchymal cells. By contrast in TI, as in genetic hemocromatosis (HH), parenchymal cells are the first and remain the most involved.2 Therefore, patients with TI can develop a variety of iron overload related complications. In TI patients, liver iron concentration (LIC) disproportionate to the increased serum ferritin has been observed as a result of hepcidin deficiency secondary to the strong erythropoietic drive.3
Heart disease is still the main cause of death in TM and myocardial iron loading is detected by magnetic resonance (MRI) in about two thirds of patients maintained on chelation treatment with desferioxamine.4
Cardiac involvement in TI is mainly characterized by a high-output state and pulmonary hypertension, with systolic left ventricle function usually preserved.5
However, heart iron overload in patients with TI has still not been extensively studied. The aim of this study was to assess the prevalence of myocardial iron overload in a cohort of never or minimally transfused TI patients by means of the new MRI T2-star (T2*) technique, widely used in TM, and to evaluate its correlation with heart function, LIC and serum ferritin. The study was designed according to the standards of Good Clinical Practice and approved by the Hospital Ethics Committee. Informed consent was obtained from all participants.
Twenty adult patients with TI (mean age 35 ± 11 years, range 18–54) under treatment at the Day Hospital of the Talassemia Età Evolutiva, Ospedale Regionale Microcitemie, Cagliari were evaluated. Main criteria for the sample selection were transfusion independence and lack of a regular iron chelation because of poor compliance or side effects. Thirteen of the examined patients had never been transfused and 7 had received only sporadic transfusions during infections or surgery (less than 10 blood units in total). Genotypes and other hematologic findings are summarized in Table 1. Ferritin and hemoglobin values are the mean of all measurements (at least 4) taken in the year before the MRI evaluation. All patients underwent heart MRI and, in a subgroup of 11 patients, it was also possible to obtain LIC through MRI. To measure myocardial iron, patients were scanned with a commercially available 1.5 T Magnet (GE Milwaukee, USA) with a torso PA coil using a multiecho breath hold sequence according to Westwood et al.6 A T2* above 20 msec was considered normal. LIC was evaluated through the measurement and imaging of proton transverse relaxation rates (R2) within the liver, sent to a post-image processing service (Ferriscan-Resonance Health, Australia).7 LIC between 0.17 and 1.8 mg/g d.w. was considered within the normal range. Left ventricular function was assessed by echocardiography, using Hewlett Packard Agilent Sonos 5500 phase-array scanner (Agilent, Andover, MA, USA). In the absence of a reference range for TI, a left ventricular ejection fraction (LVEF) above 55%, which is the cut-off for normal individuals, was considered normal. Heart T2* was normal in all patients (mean value 43 ± 6.3 msec; range 35–61 msec) and no correlation with hemoglobin or ferritin values was found (p=0.23 and 0.78, respectively) although this may have been influenced by the small size of the sample. Our finding is not completely consistent with other reports in which a subgroup of TI patients showed moderate cardiac iron overload.8,9 This could be explained by the different age and number of transfusions received in the patients studied. LIC was within the normal range in 4 out of 11 patients. Mild to severe liver iron overload (mean LIC 8 ± 9 mg/g d.w.; range 1.9–27.9) was found in the other 7 patients (63.6%). Although the number of patients was small, we found a significant correlation and a high predictive value of serum ferritin for LIC (p < 0.001, Rs=0.77, Spearman’s rank correlation coefficient). Larger groups should be assessed in the future to confirm this finding. Systolic function was normal in all but one examined patient (mean LVEF 62.6 ± 6.5%, range 56–78.3%). The patient with the abnormal LVEF (50%) (Patient 9 in Table 1) was 51 years old and had a left ventricular dilatation.
[image: ]

Table 1.Genotype, hematologic findings, liver iron concentration (Ferriscan®) and heart MRI T2* in 20 patients with thalassemia intermedia.
This body iron distribution is consistent with the recent report by Gardenghi et al. in two mouse models of TI, which primarily accumulate iron in the liver and do not accumulate iron in the heart over time.10 On the other hand, since in TI iron is mainly absorbed through the gut and first passes through the liver, it is reasonable that the liver would be loaded first. A comparison between TI and HH is not possible since cardiac MRI is not routinely used in this condition. However, in most cases of HH, congestive cardiac failure and arrythmias, which are the classical cardiac abnormalities possibly related to iron deposition in the myocardium and conducting system, occur in old age.11
In conclusion, in never or minimally transfused patients with thalassemia intermedia we found no evidence of cardiac iron overload, while there may be significant hepatic iron accumulation. However, since cardiac MRI has not been routinely used in TI, further studies and longer follow-up are needed to understand if and when detectable cardiac iron deposition can occur. Therefore, all patients with TI, and especially those who do receive occasional transfusions, should be evaluated regularly for cardiac and liver iron overload.
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