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INTRODUCTION
• Myelodysplastic syndromes (MDS) are a heterogeneous group of clonal disorders in hematopoietic stem cells 

characterized by ineffective hematopoiesis; this results in abnormally low levels of red blood cells (RBC), white 
blood cells, platelets, or combinations of these cells¹

• Although patients have an increased risk of infection or hemorrhage and may progress to acute myeloid 
leukemia (AML), anemia is the most common form of cytopenia in MDS²

◦ To treat anemia, patients with MDS frequently require regular RBC transfusions³

• Because iron overload is represented by high serum ferritin (SF) levels, the SF level marker is especially 
important⁴

• However, the impact of SF levels on clinical, health-related quality of life (HRQoL), and economic outcomes 
remains largely unknown



OBJECTIVES
• To evaluate evidence on the relationship between SF levels and outcomes in adult patients with MDS, 

a systematic literature review (SLR) was undertaken
◦ To assess the relationship between SF levels and clinical burden outcomes in patients with MDS

◦ To assess the relationship between SF levels and patient-reported outcomes (PROs; such as 
HRQoL and utility/disutility) in patients with MDS

◦ To assess the relationship between SF levels and economic burden (resource use and costs) in 
patients with MDS



METHODS
• Systematic searches were conducted in MEDLINE and Embase for studies published from January 1, 

2009, to April 23, 2020, along with conferences of interest from the past 2 years
◦ Studies assessing the association between SF levels and clinical outcomes, PROs/HRQoL, or 

economic outcomes in adult patients with MDS were included

• Predefined inclusion and exclusion criteria were used to evaluate the titles and abstracts of references 
identified during the first level of review
◦ Full-text articles of abstracts deemed relevant were retrieved and examined

◦ None of the exclusion criteria and all protocol-specified inclusion criteria needed to be met for a 
study to pass the full-text level 

◦ To meet selection criteria, studies were required to assess the association between SF levels 
and the outcomes of interest in adult patients with MDS via a univariate or multivariate analytical 
approach

• Title, abstract, and full-text screening was conducted by 2 independent investigators using the 
predefined PICOS (Population, Intervention, Comparison, Outcomes, and Study) criteria presented in 
Table 1

• Included studies were evaluated using the Quality In Prognosis Studies (QUIPS) tool to assess risk of 
bias



RESULTS
Study results and quality assessment

• Of 362 references identified through database searches, 20 were selected for inclusion
◦ 1 additional reference was identified, resulting in a total of 21 studies eligible for inclusion in the 

SLR (Figure 1)⁵⁻²⁵

• Risk-of-bias assessment of the included full-text studies, using the QUIPS tool, determined that the 
studies were generally of good quality with low risk of bias 

• Although baseline characteristics and presentation of model variables were reported inconsistently, 
studies did consistently report on other elements (study attrition, prognostic factor, outcome 
measurement, and statistical discussion)

Survival and mortality

• Most studies identified by the SLR (n = 16) explored the association between SF levels and survival or 
mortality outcomes; the outcomes evaluated included overall survival (OS), worsened survival, non-
relapse mortality, and transplantation-related mortality

• Studies most often reported significant associations between higher SF levels and reduced survival, 
but studies also found no significant association (Figure 2)

• Studies demonstrated the prognostic value of SF in OS, with higher SF levels often indicating worse 
survival outcomes
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Disease progression and relapse

• Across the 8 studies identified by the SLR that reported on disease progression or relapse-related 
outcomes, there were mixed results with respect to whether SF was a significant predictor of the 
outcomes of interest  (Tables 2–4)

Event-free survival (EFS)

• Studies suggested that higher SF levels indicated worse EFS; however, the number of studies 
reporting on this association was limited

• 1 study examined patient subgroups by risk category: SF level was associated with EFS in Low- or 
Int-1-risk patients, but not in Int-2- or High-risk patients³

Relapse-free survival (RFS) and relapse incidence

• Lower SF level was numerically associated with better RFS in the studies reporting on the outcome, 
though the association was not always significant 
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Disease progression and leukemia-free survival (LFS)

• Increased SF level was associated with worse likelihood of LFS in the study reporting this outcome 

• SF was not associated with either transformation to AML or time to transformation to AML in the 2 
studies evaluating these outcomes

Other clinical outcomes

• A retrospective cohort study in Turkey suggested lower SF levels at MDS diagnosis were significantly 
associated with better treatment response (P = 0.004), but the study was not explicit about the types 
of treatment evaluated⁵

• A separate study reported that patients adherent to treatment with deferasirox had statistically 
significant lower SF levels compared with non-adherent patients (r = −0.288; P = 0.004)⁹

• Two studies noted a positive correlation between SF levels and number of RBC units received,  with 

increases in SF correlated with increases in RBC units, though only one reported it was significant (P
= 0.04)¹⁵

• A study evaluating a potential tool to assess liver fibrosis in MDS reported that univariate analysis 
indicated no association between higher SF levels and higher liver stiffness measurements (P = 
0.583)²¹
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CONCLUSIONS
• This SLR was set up to review the correlation between SF levels and the impact/burden on specific 

outcomes

• The 21 studies identified suggested that, in MDS, higher levels of SF are frequently (but not 
conclusively) associated with poor clinical outcomes

• No studies were identified that reported on the association between SF levels and humanistic or 
economic outcomes

• In those studies that reported clinical outcomes, variability in patient stratification (e.g. risk categories) 
and the outcome measures reported complicated comparisons across the literature
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