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Introduction

In conditions of iron overload, either due to recurrent blood transfusion or
abnormal iron metabolism, iron accumulation within organs can have fatal
consequences. Beta-thalassemia major (TM) is a condition of abnormal
hemoglobin resulting in profound anemia that requires lifelong regular blood
transfusion, typically from the age of 2 years. As a consequence of the
repeated transfusions and the body’s inability to clear excess iron, iron can
build up within tissues. The accumulation of iron within the heart (cardiac
siderosis) can result in heart failure and this has been the commonest cause
of death in TM. The development of iron chelators offered a solution to this
problem, but long-term experience showed persistently high and premature
cardiac mortality. This has been related in large part to conventional
measures of iron loading such as serum ferritin and liver iron concentration
being poor surrogates of iron loading in the heart. It is possible to have high
levels of iron loading in the liver without significant cardiac loading and vice
versa. Consequently cardiac siderosis may not be identified until late, when

it presents with heart failure that is associated with a very poor prognosis.

Over recent decades, the observation that iron reduces magnetic resonance
(MR) signal has lead to the development of targeted MR sequences to assess

the tissue iron concentrations in the liver and the heart. The use of

cardiovascular magnetic resonance (CMR) to quantify the parameter T2 * as

a measure of myocardial iron concentration has been particularly important

as it remains the only technique available for this purpose ( Anderson et al.,

2001 ; Baksi and Pennell, 2014 ). T2 * assessment has now been robustly
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validated,( Kirk et al., 2009 ; Carpenter et al., 2011 ) is well established and

is widely used ( Carpenter et al., 2013 ). In addition to being able to identify

iron loading in the heart and liver, the T2 * technique can be used to assess

the efficacy of iron chelators and to guide therapy. Prior to the development

of CMR T2 *, establishing the efficacy of iron chelation therapies on
myocardial siderosis was not possible with any accuracy in the absence of
cardiac biopsy. Little data was available to accurately guide the application
of iron chelators or assess their safety and patient compliance with

treatment.

There are few randomized control trials (RCT) of iron chelation for cardiac
siderosis. In addition to the paucity of data, the robustness of the presented
data is variable. We describe and review the published trials, relating them
to the recent guidelines for the management of B-thalassemia major by the

American Heart Association (AHA; Pennell et al., 2013 ). The efficacy of the

iron chelators for liver iron is not discussed in this review, and we focus on

heart failure due to cardiac siderosis as the main driver of mortality. We only
discuss RCTs using T2 * MR as an endpoint, because it remains the only

validated technique to measure myocardial iron. Myocardial T2 * is

considered “ normal” when > 20 ms. Cardiac iron loading is considered “

present” with T2 * <20 ms, and is considered severe with T2 * <10 ms
because the rate of heart failure increases dramatically below this threshold

( Anderson et al., 2001 ).
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Commercially Available Iron Chelators

Currently, there are three commercially available products with FDA and EU
approval for iron chelation in the clinical setting. As well as varying in the
mode of administration, there are significant differences between the three

chelators with regard to efficacy, tolerability, and patient compliance.

Deferoxamine

The first iron chelator approved for clinical use was deferoxamine. The
greatest drawback with this agent is that due to poor gut uptake, it needs to
be given parenterally (either subcutaneously, or in heart failure due to iron
overload by intravenous infusion). The short half life results in typical
administration for 8-12 h per day for at least 5 days of the week. This has a
profound impact on patient compliance and considerable work has been
done to provide devices for subcutaneous drug delivery. Once severe cardiac
iron loading is present, months to years of careful therapy is needed to clear
the iron. Even when used as a continuous intravenous infusion,

deferoxamine only clears myocardial iron at 5% per month ( Pennell et al.,

2006 ; Tanner et al., 2007 ). Side effects of therapy include deafness, visual
disturbance and growth retardation as well as a high frequency of skin

reactions.

Deferiprone

Deferiprone was licensed around 30 years later than deferoxamine.
Deferiprone is rapidly absorbed from the gastrointestinal tract and is
therefore taken orally, usually three times a day. The oral formulation has
significant compliance advantages over deferoxamine. Significant side

effects include agranulocytosis, gastrointestinal disturbance and
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arthropathy. Given the risk of neutropenia, weekly monitoring of the
neutrophil count is advised. Deferiprone is commonly used in combination

with deferoxamine for enhanced iron clearance.

Deferasirox

The most recent of the chelators is deferasirox. This is taken orally with rapid
absorption and can be taken once daily. Adverse events are typically gastro-
intestinal upset, rash and raised creatinine. More serious adverse events
include Fanconi syndrome, and eye and ear toxicity. Monitoring of renal and

hepatic function are recommended for deferasirox.

Randomized Controlled Trial Data Comparing Iron
Chelators in the Heart

There have been three RCTs examining the role of the iron chelators in

cardiac siderosis using T2 * CMR as an endpoint. The first RCT compared oral
deferiprone monotherapy against subcutaneous deferoxamine ( Pennell et

al., 2013 ). The achieved dose of deferiprone was 92 mg/kg per day and

deferoxamine was 43 mg/kg for 5. 7 days per week. The improvement in

myocardial T2 * was significantly greater for deferiprone than deferoxamine
(27% vs. 13%; P = 0. 023). Left ventricular (LV) ejection fraction (EF)
increased significantly more in the deferiprone treated group (3. 1% vs. 0.
3% absolute units; P = 0. 003). This RCT established that deferiprone was
superior to deferoxamine over 1 year for the removal of cardiac iron, and the
improvement of LV EF in patients with asymptomatic myocardial siderosis. A

further report from this trial also showed that right ventricular EF also

https://assignbuster.com/randomized-controlled-trials-of-iron-chelators-for-
the-treatment-of-cardiac-siderosis-in-thalassaemia-major/



Randomized controlled trials of iron che... - Paper Example Page 6

improved more in the deferiprone patients, than with deferoxamine (

Alpendurada et al., 2010 ).

The second RCT compared combination treatment of deferiprone plus

deferoxamine against deferoxamine alone in 65 patients with myocardial T2

* from 8 to 20 ms representing a range from severe to mild cardiac siderosis

( Pennell et al., 2006 ). There were significant improvements in the combined

treatment group compared with deferoxamine alone in myocardial T2 *
(ratio of change in geometric means +50% versus +24%; P = 0. 02). The
combined group also showed significantly great improvement in absolute LV
EF (2. 6% versus 0. 6%; P = 0. 05), and absolute endothelial function (8. 8%
versus 3. 3%; P= 0. 02). A further report from this trial showed that right
ventricular EF also improved more in the combined group, than with

deferoxamine alone ( Alpendurada et al., 2012 ).

The third RCT (CORDELIA trial) compared oral deferasirox against

subcutaneous deferoxamine ( Pennell et al., 2014 ). This was a prospective,

randomized comparison of deferasirox (target dose 40 mg/kg per day) vs.
subcutaneous deferoxamine (50-60 mg/kg per day for 5-7 days/week) for

myocardial iron removal in 197 thalassemia major patients with myocardial
siderosis (T2 * 6-20 ms) and no signs of cardiac dysfunction. The geometric

mean of the myocardial T2 * improved with deferasirox from 11. 2 ms to 12.
6 ms at 1 year (+12%) and with deferoxamine from 11. 6 ms to 12. 3 ms
(+7%). The between-arm ratio of the geometric means was 1. 056 with the
95% confidence intervals of 0. 998 and 1. 133). The lower boundary was

greater than the pre-specified margin of 0. 9, establishing non-inferiority of
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deferasirox vs. deferoxamine ( P = 0. 057 for superiority of deferasirox).
Mean LVEF remained stable and within the normal range after 1 year of
treatment with deferasirox (66. 9-66. 3%) and deferoxamine (66. 4-66. 4%).
The change in mean LVEF after 1 year was not different between the two

treatments ( P = 0. 54).

There are two meta-analyses of trials reporting cardiac iron, but they both

have significant limitations in including trials using non-T2 * assessment

technology and also non-randomized trials ( Mamtani and Kulkarni, 2008 ;

Xia et al., 2013 ). This demonstrates the paucity of data in the literature and
emphasises the need to focus on the three gold standard randomized

controlled trials described above.

Other Data and Guidelines for Use

Deferiprone Versus Deferoxamine

The superiority of deferiprone monotherapy over standard deferoxamine
therapy has been suggested by retrospective and cross-sectional studies (

Anderson et al., 2002 ; Pepe et al., 2006, 2011 ). RCT data indicate that

deferiprone is the most efficacious of these agents for reducing myocardial
iron, clearing cardiac iron at nearly double the rate of deferoxamine, and

also improving EF, an effect not observed with deferoxamine ( Pennell et al.,

2013 ). This remains the only prospective randomized control trial of
deferiprone monotherapy compared to deferoxamine, and further data would

be welcome, as recommended by a Cochrane review ( Fisher et al., 2013 ).

The AHA guidelines on heart management in thalassaemia major, indicate

that deferiprone monotherapy is useful in patients with cardiac siderosis, and
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it is also suitable for patients with reduced LVEF or asymptomatic LV

dysfunction ( Carpenter et al., 2013 ).

Combined Deferiprone and Deferoxamine Versus Deferoxamine
Monotherapy

The RCT by Tanner showed that combined treatment with deferiprone and
deferoxamine was superior to deferoxamine alone in removing cardiac iron
and improving EF. These findings accord with other trial data ( Daar and

Pathare, 2006 ; Kattamis et al., 2006 ; Kolnagou and Kontoghiorghes, 2006 ;

Christoforidis et al., 2007 ) and a Cochrane review which again suggested

that further trial data would be helpful ( Fisher et al., 2013 ). The AHA

Guidelines indicate that combined treatment is commonly used where
cardiac iron loading is moderate to severe or when LV function is impaired (

Carpenter et al., 2013 ).

Monotherapy With Deferasirox

The efficacy of deferasirox monotherapy with regard to its ability to reduce
myocardial iron has now been established in a prospective randomized

control trial of good size ( Alpendurada et al., 2012 ). Non-inferiority to

deferoxamine was demonstrated. Also of note was LV function remained
stable during treatment with both deferasirox and deferoxamine, and
consequently, the AHA guidelines does not recommend the use of
deferasirox as first line treatment where there is established depression of

LV EF, or in those with severe iron loading ( Carpenter et al., 2013 ). Data

investigating the impact of combination therapy with deferasirox and
deferiprone would be direct comparison of interest, as would a trial of

deferasirox against deferiprone.
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Acute Heart Failure Due to Iron Overload

Continuous intravenous deferoxamine is the default consensus treatment for
acute heart failure due to myocardial iron toxicity. At present, there is very
limited RCT data in this setting. A small trial of iron chelation in heart failure
found both deferoxamine monotherapy and combination therapy with

deferiprone and deferoxamine to be effective in improving LVEF and

myocardial T2 * ( Porter et al., 2013 ). A non-randomized trial found
combined treatment to be effective in severe cardiac siderosis with reduced

LV EF ( Tanner et al., 2008).

Conclusion

The assessment of myocardial iron by T2 * CMR is now established as
fundamental to the best practice management of thalassaemia. This has
enabled the investigation of which chelation treatment regime is suitable for
myocardial iron loading. Unfortunately, many published studies have
suboptimal design and are essentially observational with low patient

numbers, and do not contribute significantly to the evidence base for

determining cardiac treatment. T2 * CMR is pivotal to inform management
and prolong survival. This is reflected no more strongly than in that data
showed a 71% reduction in mortality in the UK B-thalassemia major

population consequent on the introduction of routine screening for cardiac

siderosis by CMR T2 * ( Modell et al., 2008 ).

Whilst all the available iron chelation therapies appear to be effective if
given in high enough doses with patient compliance, from the available

evidence, deferiprone appears to have superior efficacy compared to
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deferoxamine, and the effect of deferoxamine is superior when combined
with deferiprone compared to deferoxamine alone. Additionally, deferasirox
appears to have equivalent efficacy to deferoxamine. Each of these
therapies has advantages and disadvantages and tailoring therapy to
individual patients is important to optimize outcome. Despite the current
evidence base, further larger, well-designed, randomized controlled trials are

desirable, and greater data on compliance is needed. Well targeted

application of these therapies in combination with T2 * CMR will improve the

prognosis of thalassaemia major patients.

Author Contributions

A. John Baksi and Dudley J. Pennell contributed to data review and

manuscript preparation.

Conflict of Interest Statement

A. John Baksi has no commercial or financial relationships that could be
construed as a potential conflict of interest. Dudley J. Pennell is a
shareholder in Cardiovascular Imaging Solutions (London, UK) and consultant

to Siemens. He is also a consultant to ApoPharma, Novartis, Shire and Bayer.

References
Alpendurada, F., Carpenter, ). P., Deac, M., Kirk, P., Walker, J. M., Porter, J. B.,

et al. (2010). Relation of myocardial T2* to right ventricular function in
thalassaemia major. Eur. Heart J. 31, 1648-1654. doi: 10.

1093/eurheartj/ehql106

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text

https://assignbuster.com/randomized-controlled-trials-of-iron-chelators-for-
the-treatment-of-cardiac-siderosis-in-thalassaemia-major/


http://dx.doi.org/10.1093/eurheartj/ehq106
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=20413399
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=20413399

Randomized controlled trials of iron che... - Paper Example Page 11

Alpendurada, F., Smith, G. C., Carpenter, J. P., Nair, S. V., Tanner, M. A,,
Banya, W., et al. (2012). Effects of combined deferiprone with deferoxamine
on right ventricular function in thalassaemia major. J. Cardiovasc. Magn.

Reson. 14, 8. doi: 10. 1186/1532-429X-14-8

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text

Anderson, L. J., Holden, S., Davis, B., Prescott, E., Charrier, C. C., Bunce, N.
H., et al. (2001). Cardiovascular T2* (T2 star) magnetic resonance for the
early diagnosis of myocardial iron overload. Eur. Heart J. 22, 2171-2179. doi:

10. 1053/euhj. 2001. 2822

CrossRef Full Text

Anderson, L. J., Wonke, B., Prescott, E., Holden, S., Walker, J. M., and Pennell,
D. J. (2002). Comparison of effects of oral deferiprone and subcutaneous
desferrioxamine on myocardial iron concentrations and ventricular function
in beta-thalassaemia. Lancet 360, 516-520. doi: 10. 1016/S0140-

6736(02)09740-4

CrossRef Full Text

Baksi, A. J., and Pennell, D. J. (2014). T2* imaging of the heart: methods,
applications, and outcomes. Top. Magn. Reson. Imaging 23, 13-20. doi: 10.

1097/RMR. 0000000000000011

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text

https://assignbuster.com/randomized-controlled-trials-of-iron-chelators-for-
the-treatment-of-cardiac-siderosis-in-thalassaemia-major/


http://dx.doi.org/10.1097/RMR.0000000000000011
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=24509620
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=24509620
http://dx.doi.org/10.1016/S0140-6736(02)09740-4
http://dx.doi.org/10.1053/euhj.2001.2822
http://dx.doi.org/10.1186/1532-429X-14-8%20%20%5Ct%20_blank
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=22277065
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=22277065

Randomized controlled trials of iron che... - Paper Example Page 12

Carpenter, J. P., He, T., Kirk, P., Roughton, M., Anderson, L. J., de Noronha, S.
V., et al. (2011). On T2* magnetic resonance and cardiac iron. Circulation

123, 1519-1528. doi: 10. 1161/CIRCULATIONAHA. 110. 007641

Carpenter, J. P., Roughton, M., and Pennell, D. J. (2013). Myocardial Iron in
Thalassemia (MINT) Investigators. International survey of T2* cardiovascular
magnetic resonance in (-thalassemia major. Haematologica 98, 1368-1374.

doi: 10. 3324/haematol. 2013. 083634

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text

Christoforidis, A., Haritandi, A., Tsatra, I., Tsitourides, I., Karyda, S., and
Athanassiou-Metaxa, M. (2007). Four-year evaluation of myocardial and liver
iron assessed prospectively with serial MRI scans in young patients with
beta-thalassaemia major: comparison between different chelation regimens.
Eur. J. Haematol. 78, 52-57. doi: 10. 1111/j. 0902-4441. 2006. t01-1-

EJH3013. x

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text

Daar, S., and Pathare, A. V. (2006). Combined therapy with desferrioxamine
and deferiprone in beta thalassemia major patients with transfusional iron

overload. Ann. Hematol. 85, 315-319. doi: 10. 1007/s00277-005-0075-z

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text

Fisher, S. A., Brunskill, S. J., Doree, C., Chowdhury, O., Gooding, S., and
Roberts, D. J. (2013). Oral deferiprone for iron chelation in people with

thalassaemia. Cochrane Database Syst. Rev. 8, CD004839.

https://assignbuster.com/randomized-controlled-trials-of-iron-chelators-for-
the-treatment-of-cardiac-siderosis-in-thalassaemia-major/


http://dx.doi.org/10.1007/s00277-005-0075-z
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=16450126
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=16450126
http://dx.doi.org/10.1111/j.0902-4441.2006.t01-1-EJH3013.x
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=17042760
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=17042760
http://dx.doi.org/10.3324/haematol.2013.083634
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=23812939
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=23812939

Randomized controlled trials of iron che... - Paper Example Page 13

Kattamis, A., Ladis, V., Berdousi, H., Kelekis, N. L., Alexopoulou, E.,
Papasotiriou, I., et al. (2006). Iron chelation treatment with combined
therapy with deferiprone and deferioxamine: a 12-month trial. Blood Cells

Mol. Dis. 36, 21-25. doi: 10. 1016/j. bcmd. 2005. 11. 002

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text

Kirk, P., Roughton, M., Porter, J. B., Walker, J. M., Tanner, M. A., Patel, J., et al.
(2009). Cardiac T2* magnetic resonance for prediction of cardiac
complications in thalassemia major. Circulation 120, 1961-1968. doi: 10.

1161/CIRCULATIONAHA. 109. 874487

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text

Kolnagou, A., and Kontoghiorghes, G. J. (2006). Effective combination
therapy of deferiprone and deferoxamine for the rapid clearance of excess
cardiac iron and the prevention of heart disease in thalassemia. The Protocol
of the International Committee on Oral Chelators. Hemoglobin 30, 239-249.

doi: 10. 1080/03630260600642567

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text

Mamtani, M., and Kulkarni, H. (2008). Influence of iron chelators on
myocardial iron and cardiac function in transfusion-dependent thalassaemia:
a systematic review and meta-analysis. Br. /. Haematol. 141, 882-890. doi:

10. 1111/j. 1365-2141. 2008. 07122. x

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text

https://assignbuster.com/randomized-controlled-trials-of-iron-chelators-for-
the-treatment-of-cardiac-siderosis-in-thalassaemia-major/


http://dx.doi.org/10.1111/j.1365-2141.2008.07122.x
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=18355381
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=18355381
http://dx.doi.org/10.1080/03630260600642567
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=16798649
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=16798649
http://dx.doi.org/10.1161/CIRCULATIONAHA.109.874487
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=19801505
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=19801505
http://dx.doi.org/10.1016/j.bcmd.2005.11.002
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=16386928
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=16386928

Randomized controlled trials of iron che... - Paper Example Page 14

Modell, B., Khan, M., Darlison, M., Westwood, M. A., Ingram, D., and Pennell,
D. J. (2008). Improved survival of thalassaemia major in the UK and relation
to T2* cardiovascular magnetic resonance. J. Cardiovasc. Magn. Reson. 10,

42. doi: 10. 1186/1532-429X-10-42

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text

Pennell, D. J., Berdoukas, V., Karagiorga, M., Ladis, V., Piga, A., Aessopos, A.,
et al. (2006). Randomized controlled trial of deferiprone or deferoxamine in
beta-thalassemia major patients with asymptomatic myocardial siderosis.

Blood 107, 3738-3744. doi: 10. 1182/blood-2005-07-2948

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text

Pennell, D. J., Porter, J. B., Piga, A., Lai, Y., EI-Beshlawy, A., Belhoul, K. M., et
al. (2014). A 1-year randomized controlled trial of deferasirox vs.
deferoxamine for myocardial iron removal in B-thalassemia major

(CORDELIA). Blood 123, 1447-1454. doi: 10. 1182/blood-2013-04-497842

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text

Pennell, D. J., Udelson, J. E., Arai, A. E., Bozkurt, B., Cohen, A. R., Galanello,
R., et al. (2013). Cardiovascular function and treatmentin B-thalassemia
major: a consensus statement from the American Heart Association.

Circulation 128, 281-308. doi: 10. 1161/CIR. 0b013e31829b2be6

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text

https://assignbuster.com/randomized-controlled-trials-of-iron-chelators-for-
the-treatment-of-cardiac-siderosis-in-thalassaemia-major/


http://dx.doi.org/10.1161/CIR.0b013e31829b2be6%20%20%5Ct%20_blank
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=23775258
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=23775258
http://dx.doi.org/10.1182/blood-2013-04-497842
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=24385534
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=24385534
http://dx.doi.org/10.1182/blood-2005-07-2948
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=16352815
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=16352815
http://dx.doi.org/10.1186/1532-429X-10-42
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=18817553
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=18817553

Randomized controlled trials of iron che... - Paper Example Page 15

Pepe, A., Lombardi, M., Positano, V., Cracolici, E., Capra, M., Malizia, R., et al.
(2006). Evaluation of the efficacy of oral deferiprone in beta-thalassemia
major by multislice multiecho T2*. Eur. J. Haematol. 76, 183-192. doi: 10.

1111/j. 1600-0609. 2005. 00587. x

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text

Pepe, A., Meloni, A., Capra, M., Cianciulli, P., Prossomariti, L., Malaventura,
C., et al. (2011). Deferasirox, deferiprone and desferrioxamine treatment in
thalassemia major patients: cardiac iron and function comparison
determined by quantitative magnetic resonance imaging. Haematologica 96,

41-47. doi: 10. 3324/haematol. 2009. 019042

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text

Porter, ). B., Wood, J., Olivieri, N., Vichinsky, E. P., Taher, A., Neufeld, E., et al.
(2013). Treatment of heart failure in adults with thalassemia major: response
in patients randomised to deferoxamine with or without deferiprone. J.

Cardiovasc. Magn. Reson. 15, 38. doi: 10. 1186/1532-429X-15-38

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text

Tanner, M. A., Galanello, R., Dessi, C., Smith, G. C., Westwood, M. A., Agus,
A., et al. (2007). A randomized, placebo-controlled, double-blind trial of the
effect of combined therapy with deferoxamine and deferiprone on
myocardial iron in thalassemia major using cardiovascular magnetic
resonance. Circulation 115, 1876-1884. doi: 10. 1161/CIRCULATIONAHA.

106. 648790

https://assignbuster.com/randomized-controlled-trials-of-iron-chelators-for-
the-treatment-of-cardiac-siderosis-in-thalassaemia-major/


http://dx.doi.org/10.1186/1532-429X-15-38
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=23688265
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=23688265
http://dx.doi.org/10.3324/haematol.2009.019042
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=20884710
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=20884710
http://dx.doi.org/10.1111/j.1600-0609.2005.00587.x
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=16451393
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=16451393

Randomized controlled trials of iron che... - Paper Example Page 16

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text

Tanner, M. A., Galanello, R., Dessi, C., Smith, G. C., Westwood, M. A., Agus,
A., et al. (2008). Combined chelation therapy in thalassemia major for the
treatment of severe myocardial siderosis with left ventricular dysfunction. /.

Cardiovasc. Magn. Reson. 10, 12. doi: 10. 1186/1532-429X-10-12

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text

Xia, S., Zhang, W., Huang, L., and Jiang, H. (2013). Comparative efficacy and
safety of deferoxamine, deferiprone and deferasirox on severe thalassaemia:
a meta-analysis of 16 randomized controlled trials. PLoS ONE 8: €82662. doi:

10. 1371/journal. pone. 0082662

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text

https://assignbuster.com/randomized-controlled-trials-of-iron-chelators-for-
the-treatment-of-cardiac-siderosis-in-thalassaemia-major/


http://dx.doi.org/10.1371/journal.pone.0082662
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=24376563
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=24376563
http://dx.doi.org/10.1186/1532-429X-10-12%20%20%5Ct%20_blank
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=18298856
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=18298856
http://dx.doi.org/10.1161/CIRCULATIONAHA.106.648790
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=17372174
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=17372174

	Randomized controlled trials of iron chelators for the treatment of cardiac sider...
	Introduction
	Commercially Available Iron Chelators
	Deferoxamine
	Deferiprone
	Deferasirox

	Randomized Controlled Trial Data Comparing Iron Chelators in the Heart
	Other Data and Guidelines for Use
	Deferiprone Versus Deferoxamine
	Combined Deferiprone and Deferoxamine Versus Deferoxamine Monotherapy
	Monotherapy With Deferasirox
	Acute Heart Failure Due to Iron Overload

	Conclusion
	Author Contributions
	Conflict of Interest Statement
	References


