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INTRODUCTION
β-thalassemias are a group of hereditary blood disorders characterized by anomalies in the synthesis of
the hemoglobin β-chains resulting in an imbalance between α/β-globin chains¹

This imbalance causes early apoptosis of maturating nucleated erythroid cells and an array of conditions
commonly referred to as ineffective erythropoiesis²

The phenotypic manifestations of these conditions range from clinically asymptomatic to severely
anemic

To overcome anemia, patients may require chronic red blood cell (RBC) transfusions
Chronic RBC transfusions may cause iron overload as the body is unable to eliminate iron, although
in patients with β-thalassemia, this issue is compounded by the disease mechanism

Serum ferritin (SF) levels are an important marker to test for iron overload

3,4

4,5
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OBJECTIVES
To investigate the relationship between SF levels and outcomes in adult patients with β-thalassemia, a systematic
literature review (SLR) was undertaken to identify evidence on clinical, health-related quality of life (HRQoL),
and economic outcomes

To assess the relationship between SF levels and clinical burden outcomes in patients with β-thalassemia

To assess the relationship between SF levels and patient-reported outcomes in patients with β-thalassemia

To assess the relationship between SF levels and economic burden in patients with β-thalassemia
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METHODS
Searches were conducted in Embase for manuscripts published from 2009 to April 23, 2020, and conferences of
interest from the past 2 years

Studies assessing the association between SF levels and clinical, HRQoL, or economic outcomes in adult
patients with β-thalassemia were included

Predefined inclusion and exclusion criteria were used to evaluate the titles and abstracts of references
identified from the first level of review

Full-text references of the abstracts deemed relevant were retrieved and examined

Full-text articles were included if they met all the inclusion criteria and none of the exclusion criteria

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

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

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

A separate SLR and targeted literature review (TLR) were conducted to identify studies reporting on the clinical,
humanistic, and economic burden associated with iron chelation therapy (ICT) in patients with β-thalassemia
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RESULTS
Study results and quality assessment

From the initial database searches and subsequent screening,10 references⁶⁻¹⁵ (reporting on 9 study populations)
were eligible for inclusion (Figure 1)

Studies reporting on the β-thalassemia population generally showed a low risk of bias when assessed with
the QUIPS tool

However, in assessing confounding details, most studies were rated as providing a moderate risk of
bias, typically, due to a lack of reporting on the variables for which analyses controlled

In such cases, it was less clear whether appropriate measures had been taken to account for
potential confounding in the studies

One study also demonstrated a high risk of bias in its statistical analysis and presentation;
reviewers determined that the manuscript was poorly written in its presentation of results, leading
to potential for confusion and overall lack of clarity with respect to the association between SF
levels and the clinical outcomes reported¹⁰

Clinical outcomes

Mortality

Among the included studies, higher SF levels at baseline were reported to be a significant predictor for mortality
in a Greek population with β-thalassemia intermedia¹² (Table 2)

Hepatic complications
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One included study evaluated hepatic stiffness as a predictor of liver fibrosis within a population of Italian
patients with β-thalassemia intermedia (hepatic stiffness measured via transient elastrography)¹³ (Table 3)

Skeletal complications

Two studies reported that increased SF levels at baseline were associated with skeletal complications  (Table
4)

Cardiac and pulmonary complications

Two studies analyzed cardiac and pulmonary complications and their association with SF levels, finding varied
results (Table 5)

Endocrine risk factors

Higher SF levels were associated with a higher risk of endocrinopathy, including thyroid and parathyroid
dysfunction, diabetes mellitus, hypogonadism, osteoporosis, and renal and gallbladder lithiasis

Diabetes: risk of diabetes mellitus was significantly higher for those with an average 10-year SF level >
1,500 µg/L or > 1,250 µg/L compared to those with a lower average 10-year SF level

10,11

7,15 

6,8,9,14

6
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Thyroid function: risk of progression to thyroid dysfunction was significantly increased by increasing SF
levels; patients with baseline SF values 
< 1,800 µg/L had a lower risk of developing thyroid dysfunction than those with baseline SF values 
> 1,800 µg/L

Hypogonadism: average 10-year SF 
> 2,000 µg/L was significantly associated with hypogonadism in a multivariate analysis; however, it was
not significantly associated with an average 10-year SF level of > 2,000 µg/L when compared to a lower
average 10-year SF level in a univariate analysis

Humanistic or economic outcomes

No studies reported on the relationship between SF levels and humanistic or economic outcomes

Burden of Iron Chelation Therapy

The separate SLR conducted to identify studies reporting on the burden associated with ICT in patients with β-
thalassemia did not identify any SLRs that met the inclusion criteria 

The TLR conducted to evaluate the burden of ICT suggested that patients continued to experience
endocrinopathies despite treatment¹⁶

Patients also experienced a substantial financial burden resulting from receiving regular ICT, with little
benefit to their HRQoL when compared with the general population

8,9

6

17⁻23
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CONCLUSIONS
Studies suggest higher SF levels are associated with worse clinical outcomes in patients with β-thalassemia

No studies were identified reporting on an association between SF and humanistic or economic outcomes

Among the clinical outcomes, studies reported on groups of patients with an array of patient characteristics and
examined different outcome measures, complicating comparisons across the literature

While few studies were identified, those that were included in this study suggest that iron overload is a
significant problem in patients with β-thalassemia

Further analyses are warranted evaluating the burden of ICT in patients with β-thalassemia are warranted
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