1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Br J Haematol. Author manuscript; available in PMC 2016 August 19.

-, HHS Public Access
«

Published in final edited form as:
Br J Haematol. 2014 December ; 167(5): 720-723. d0i:10.1111/bjh.13053.

The impact of chelation therapy on survival in transfusional iron
overload: a meta-analysis of myelodysplastic syndrome

Arch G. Mainous Il11:2, Rebecca J. Tannerl, Mary M. Hulihan3, Mirna Amayal, and Thomas
D. Coates?

Arch G. Mainous: arch.mainous@phhp.ufl.edu
1Department of Health Services Research, Management and Policy, University of Florida

2Department of Community Health and Family Medicine, University of Florida, Gainesville, FL
3Division of Blood Disorders, Centers for Disease Control and Prevention, Atlanta, GA

4Department of Pediatrics and Pathology, University of Southern California Keck School of
Medicine, Los Angeles, CA, USA

Keywords
iron overload; chelation; myelodysplastic syndrome

Elevated iron has been linked to increased morbidity and mortality in the general population
(Mainous et al, 2004). In addition, iron overload can occur as an iatrogenic consequence of
red blood cell (RBC) transfusions. Transfusional iron overload is not an uncommon
consequence in patients who are chronically transfused to treat severe anaemia (de Ville de
Goyet et al, 2013), as can occur in patients with myelodysplastic syndrome (MDS).
Transfusion-dependent patients have increased mortality (de Ville de Goyet et a/, 2013). Iron
chelation therapy (ICT) is a strategy to address transfusional iron overload in MDS and
utilizes drugs that remove iron as the drug is excreted.

Several observational studies have examined the relationship between ICT in MDS and
survival. We performed a meta-analysis of observational studies that have examined
associations between ICT and survival in MDS patients, hypothesizing that patients who
received ICT would have a longer median survival than patients who did not.

Pubmed and Web of Science were searched for articles published in English or Spanish,
with no date restrictions, and a final search date of 25 March, 2014. We also searched the
Cochrane Collaborations Cochrane Reviews for systematic reviews and meta-analyses. The
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searches contained the following key words: chelat* (allowing for all variations on the word
root), MDS, myelodysplastic syndrome. Abstracts and research that had been presented at
meetings or published in supplemental material were also included in the search. Finally, we
also hand-searched the references of every paper that met our inclusion criteria for additional
studies.

A duplicate purge was conducted and the final record list examined for potential inclusion
was 615 records. Two reviewers independently reviewed the retrieved documents to identify
studies that met the following inclusion criteria: (i) original research with complete study
design details; (ii) presence of a non-chelated comparison group; (iii) not a duplicate; and
(iv) examined median overall survival (OS) as an outcome. A third member of the team
acted as a final evaluator for study inclusion. The selected studies met all of these criteria
(Figure S1).

For each study, data regarding median OS, study methodology, sample size, baseline
characteristics of the study population (age and percent male), treatment and control group
size, and outcome information were extracted. The outcome data selected was OS, the only
outcome common to studies that examined ICT in MDS patients. It is also the most
clinically meaningful.

Estimation of differences in median OS associated with receipt of ICT were combined using
a random effects model, which weights each study based on an individual study’s inverse
variance. The study was the unit of analysis. Estimates of median OS differences were
reported with 95% confidence intervals. Differences were considered significant using 2-
sided P< 0 05. One study that utilized a matched pair design had the design accounted for in
the analysis.

As a sensitivity analysis, we conducted a one-study-removed analysis to assess the effect of
each study on the combined effect. We report odds ratios for the increased likelihood of
longer survival with ICT compared with no ICT. We also report the mean of the difference in
median survival between ICT and no ICT. Funnel plots were used to identify publication
bias and the Egger test was used to assess the amount of asymmetry in the funnel plot.
Comprehensive Meta-Analysis (CMA) Version 2 (Biostat, Englewood, UK) was used for all
analyses.

Our search identified 1234 records that included meeting abstracts, news items, journal
articles, editorials, book chapters, guidelines and reviews. After duplicates were purged, 612
records were reviewed for inclusion. The first exclusion resulted in the removal of 444
records because they were guidelines, book chapters, literature reviews, news items and
meeting items that were not MDS- and ICT-related. The remaining 168 full text articles and
meeting abstracts were read to determine whether they fitted the rest of the inclusion criteria,
resulting in the inclusion of one articles and meeting abstracts for the final determination. Of
the 11 studies identified, eight observational studies met the full inclusion criteria; no
clinical trials were identified (Table I).

The eight observational studies identified included a total of 1562 participants (median
sample size = 153; range 78-534). The use of ICT was found to result in an increased
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likelihood of having a longer median survival time than nonuse of ICT (Fig 1). The mean of
the difference in median OS between individuals who received ICT and those who did not
was 61-2 months; with greater median survival occurring in the ICT group. Visual analysis
of the funnel plot for publication bias indicated that there was possible bias towards small
studies, which overrepresented positive results in the results (Figure S2), and was confirmed
by the Egger test (= 0-0009).

This meta-analysis has limitations. According to our search, there have been no randomized
control trials of ICT in MDS patients. Our study was only able to utilize observational
studies. Second, it is possible that the increased survival in the ICT group could be caused
by selection bias, where patients who had a better prognosis were more likely to receive ICT.
However, seven of the eight included studies attempted to control for severity of illness by
examining low-risk MDS patients. Finally, the studies included in this meta-analysis use
different drugs for chelation. The differences in the drug examined in each study may impact
the estimated survival in ways that this study did not account for.

This meta-analysis of eight observational studies indicates that the use of ICT in patients
with MDS (particularly low-risk) is associated with a greater median survival time than non-
use of ICT. A consistent pattern was found, with seven of the eight identified studies
exhibiting this effect. On average, patients who received ICT lived more than 5 years longer
than their counterparts who did not receive ICT. These results suggest that lowering iron has
distinct and clear health benefits for this population. This meta-analysis adds to the evidence
that ICT in patients who are suffering from transfusional iron overload may improve
survival.
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Pooled Difference in Median Overall Survival

limit P-value
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Fig 1.

Pooled differences in median overall survival. Squares represent individual studies; the size
of the square represents the weight given to each study in the meta-analysis. Horizontal lines
indicate 95% confidence intervals. The diamond represents the pooled results. ICT, iron
chelation therapy; 95% ClI, 95% confidence interval.
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