Editorial, Comments & Views

Treatment of cardiac iron overload in
thalassemia major

The inexorable tissue iron accumulation in thalas-
semia major is well documented and is fatal unless
chelation therapy is given to remove the iron from the
tissues. Desferal thus revolutionized the treatment of
iron overload in thalassemia and dramatically
improved survival. Desferal has been widely available
now for over two decades and initially it was thought
that life expectancy might be open-ended for the
majority of patients, but this has not been achieved.
Recent cohorts show that only 50% of patients cur-
rently survive beyond the age of 35 years,' and with
inadequate chelation, only 30% of patients survive
over the age of 30. Some cohorts have, however, done
better than this. By far the commonest cause of death
is cardiac complications, accounting for well over half
of all deaths.'? Intensive chelation therapy with des-
ferrioxamine can prevent cardiac complications,*> and
may reverse the deleterious effects of severe iron over-
load.

However, there are three main, unresolved problems
that have emerged with the use of desferal monother-
apy. First, it must be given as intravenous or subcuta-
neous infusions over prolonged periods, which are
painful, cumbersome, and inconvenient and therefore
compliance is compromised. An orally active chelator
might offer significant advantages by improving com-
pliance. The only current orally active chelating agent
is deferiprone. Although desferal may be a more effi-
cacious chelator, the issue of compliance may partly
redress this balance. Second, the cost and difficulty of
treatment would be significantly reduced, which is
important considering the worldwide distribution of
thalassemia. Third, and most importantly, there is still
significant cardiac mortality with desferal, which
might be lower with a different therapy. On this third
issue there have been recent changes in our under-
standing of the distribution of iron throughout the
body, and how this is affected by chelation. This is
changing the understanding of iron distribution and
its management.

In the assessment of tissue iron loading, until
recently, the main methods of assessing iron loading
were serum ferritin and liver iron concentration. It is
well recognized that serum ferritin is affected by a
whole host of different factors, and is an unreliable
marker.”-" Liver biopsy has until recently been regard-
ed as the gold standard to assess total body iron, and
hence the risk of not only hepatic complications but
of all complications. Recent developments have cast
doubt on this belief. Persistently high liver iron con-
centration is associated with an adverse mortality,
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which in turn is due predominantly to cardiovascular
problems.”12 However, the persistent significant mortal-
ity due to cardiac complications suggests that there are
other important factors to consider, and that the heart
requires a greater focus as the target lethal organ. Direct
non-invasive assessment of myocardial iron has proved a
problematic clinical goal until recently. Liver iron estima-
tion via magnetic resonance imaging (MRI) (either T2 or
T2*) has been available for many years. However, with
technological developments recent work has used MRI
T2* measurements to assess myocardial iron loading. This
new technique has been validated,® and has many advan-
tages: (i) it is sensitive to low levels of iron loading; (ii) the
technique is highly reproducible,® which allows longitu-
dinal assessments over time: (iii) it is non-invasive and
can, therefore, be repeated indefinitely; and (iv) the lat-
est sequence can complete myocardial assessment in a
single breath-hold."* SQUID is an alternative for measur-
ing liver iron, but is unable to measure cardiac iron, and
is also far less widely available.

The myocardial T2* technique has provided at least part
of the answer to the high cardiac mortality. There is a
lack of concordance between iron levels in different tis-
sues (especially heart and liver),? suggesting that reliance
on single tissue iron loading to determine appropriate
chelation is unsound. In addition, patients on long-term
deferiprone have significantly less myocardial iron load-
ing with an associated increased ejection fraction than
those on long-term desferal.’ This suggests that deferi-
prone has a cardioprotective effect.

In this issue of Haematologica, Piga et al.'* compare
the frequency of cardiac complications in patients man-
aged with desferal and deferiprone. Each patient was on
their respective treatment for a period of at least four
years. They were then assessed for occurrence or wors-
ening of cardiac complications over the follow-up peri-
od. The assessments included both physical cardiologic
parameters, such as NYHA class and physical examination
findings, but also diagnostic parameters such as ECG and
echo-Doppler changes. Prior to the treatment all patients
were treated with desferal. Compliance was also assessed
during the study period.

The authors found that there was significantly less car-
diac disease in the deferiprone-treated group than in the
desferal-treated group. It is perhaps also worth noting
that the 2 patients with the worst NYHA class were both
on desferal, and that none of the deferiprone-treated
patients died during the study period, whereas 3 patients
in the desferal arm died of worsening cardiac disease.
These findings add further credence to the suggestion
that deferiprone has a cardioprotective effect over des-
feral. As discussed by the authors, this may be explained
by the physical characteristics of deferiprone. Deferiprone
can cross cell membranes,'® and may therefore be more
effective at removing intracellular iron pools. Interest-
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ingly, although lack of desferal compliance has
been thought to account partly for the apparent
cardioprotective effect of deferiprone, compliance
was 85% in the desferal-treated group and only
49 higher in the deferiprone-treated group. With
this level of desferal compliance, this is unlikely to
be an adequate explanation for any differences in
oucomes. The importance of an orally acting agent
that is cardioprotective cannot be underestimat-
ed. Further prospective and randomized studies are
now needed to confirm these initial findings. Fur-
ther work should also use myocardial iron mea-
surements, and T2* is ideally suited for this.

This now raises the possibility of tailor-made
chelation strategies based on differential tissue
iron distributions in different patients, where des-
feral is better for liver iron chelation, and
deferiprone more effective in the heart. More
aggressive liver iron chelation may be needed in
patients who are hepatitis C positive,'”” and some
patients may require a combination of agents.

The use of tailor made chelation regimes and
combining the 2 agents in lower doses, may both
alleviate side effects, and reduce mortality and
morbidity further. It is known that iron removal
increases if desferal and deferiprone are used in
combination. With the possibility of further chelat-
ing agents in the near future, treatment may soon
be based on a cocktail of chelating agents, tai-
lored to an individual patient's needs, and based on
a sound understanding of their respective tissue
iron distribution.
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References

1. Modell B, Khan M, Darlison M. Survival in beta thalassaemia
major in the UK: data from the UK thalassaemia register.
Lancet 2000;355:2051-2.

2. Olivieri NF, Nathan DG, MacMillan JH, Wayne AS, Liu PP,
McGee A, et al. Survival in medically treated patients with
homozygous [B-thalassemia. N Engl J Med 1994;331:574-

8.

3. Borgna-Pignatti C, Rugolotto S, De Stefano P, Piga A, Di
Gregorio F, Gamberini MR, et al. Survival and disease com-
plications in thalassemia major. Ann N'Y Acad Sci 1998;850:
227-31.

4. Weatherall DJ, Pippard MJ, Callender ST. Iron loading in
thalassaemia. Five years with the pump. N Engl J Med 1983;
308:456.

5. Anderson L, Bunce N, Davis B, Charrier C, Porter J, Firmin D,
et al. Reversal of siderotic cardiomyopathy: a prospective
study with cardiac magnetic resonance (CMR). Heart 2001;
85 Suppl 1:33.

6. Freeman AP, Giles RW, Berdoukas VA, Walsh WF, Choy D,
Murray PC. Early left ventricular dysfunction and chelation
therapy in thalassaemia major. Ann Intern Med 1983;99:
450.

7. Brittenham GM, Cohen AR, Mclaren CE, Martin MB, Grif-

fith PM, Nienhuis AW, et al. Hepatic iron stores and plasma
ferritin concentration in patients with sickle cell anaemia
and thalassaemia major. Am J Hematol 1993;42:81-5.

8. Chapman RW, Hussain MA, Gorman A, Lauricht M, Politis D,
Flynn DM, et al. Effect of ascorbic acid deficiency on serum
ferritin concentration in patients with beta thalassaemia
major and iron overload. J Clin Pathol 1982;35:487-91.

9. Anderson U, Holden S, Davis B, Prescott E, Charrier CC,
Bunce NH, et al. Cardiovascular T2-star (T2*) magnetic res-
onance for the early diagnosis of myocardial iron overload.
Eur Heart J 2001;22:2171-9.

10. Lesnefsky EJ, Allen KG, Carrea FP, Horwitz LD. Iron-catalyzed
reactions cause lipid peroxidation in the intact heart. J Mol
Cell Cardiol 1992;24:1031-8.

11. Brittenham GM, Griffith PM, Nienhuis AW, McLaren CE,
Young NS, Tucker EE, et al. Efficacy of desferrioxamine in
preventing complication of iron overload in patients with
thalassaemia major. N Engl J Med 1994;331:567.

12.  Olivieri NF, Brittenham GM, Mclaren CE, Templeton DM,
Cameron RG, McClelland RA, et al. Long-term safety and
effectiveness of iron-chelation therapy with deferiprone for
thalassemia major. N Engl J Med 1998;339:417-23.

13. Westwood MA, Anderson LJ, Firmin DN, Gatehouse PD,
Charrier CC, Wonke B, et al. A single breath-hold multiecho
T2* magnetic resonance technique for diagnosis of myocar-
dial iron overload. J Magn Reson Imaging 2003;17 (in press).

14. Anderson LJ, Wonke B, Prescott E, Holden S, Walker JM,
Pennell DJ. Comparison of effects of oral deferiprone and
subcutaneous desferrioxamine on myocardial iron levels and
ventricular function in 3 thalassemia. Lancet 2002;360:516-
20.

15.  Piga A, Gaglioti C, Fogliacco E, Tricta F. Comparative effects
of deferiprone and deferoxamine on survival and cardiac
disease in patients with thalassemia major: a retrospective
analysis. Haematologica 2003;88:489-96.

16. Shalev O, Hileti D, Nortey P, Hebbel RP, Hoffbrand VA. Trans-
port of 14C-deferiprone in normal, thalassaemic and sickle
red blood cells. Br J Haematol 1999;105:1081-3.

17. Angelucci E, Muretto P, Nicolucci A, Baronciani D, Erer B,
Gaziev D, et al. Effects of iron overload and hepatitis C virus
positivity in determining progression of liver fibrosis in tha-
lassemia following bone marrow transplantation. Blood
2002;100:17-21.

Rituximab: a new therapeutic tool for primary
immune thrombocytopenic purpura?

Idiopathic thrombocytopenic purpura (ITP), also
known as primary immune thrombocytopenic pur-
pura, is an acquired disease of children and adults
defined as isolated thrombocytopenia. In pivotal
experiments (which would be totally unfeasible
today), Harrington and others demonstrated that
infusion of whole blood or plasma from ITP patients
into normal volunteers caused thrombocytopenia.’
Moreover, subsequent studies demonstrated the
crucial role of the spleen in determining platelet loss
from the circulation.? These data strongly suggest-
ed that anti-platelet antibodies were responsible for
the disease.

Many years of research have provided additional
details on the nature of the antibodies involved
(directed primarily against GPIlb/llla and/or
GPIb/IX)22 but still little is understood about the pri-
mary mechanism which triggers autoantibody pro-
duction and, more importantly, what is the basic
pathogenetic mechanism of the disease. One wide-
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