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Methods

Validation of the Beta-Thal Modifier StripAssay®:
A novel test predicting disease severity of beta-thalassemia

The clinical phenotype of patients with beta-hemoglobinopathies is extremely heterogenous, ranging from nearly asymptomatic forms of
thalassemia intermedia to severe transfusion dependent thalassemia major. The wide phenotypical variability is associated with the type
of beta-globin mutation, the coinheritance of alpha-thalassemia and the ability for persistent production of fetal haemoglobin (HbF) in
adult life. Three major quantitative trait loci, accounting for 20-50% of HbF variation, have been identified by now. Single nucleotide
polymorphisms (SNPs) in the gamma-globin gene promoter (HBG2), in the BCL11A gene and HBS1L-MYB intergenic region contribute
to the calculation of the Thalassemia Severity Score (TSS), a free web-based tool (http://tss.unica.it/home/#.VNNSCS7CT2c) for the
prediction of clinical severity.

We developed a teststrip-based reverse-hybridisation assay for the simultaneous detection of polymorphisms in quantitative HbF loci:
XmnI (g.-158 C>T, rs7482144) in HBG2, rs1427407 and rs10189857 in BCL11A, and rs28384513 and rs9399137 in the HBS1L-MYB
region. A total of 75 pretyped samples were retested in three different French thalassemia centers for assay validation.

Results

Testing for genetic modifiers allows a more specific and effective treatment and may also support clinical decisions
regarding the onset of transfusion therapy in beta-thalassemia patients. Furthermore, the knowledge about prognostic
markers could find an implication in the future, in genetic counselling and prenatal diagnosis.

StripAssay® results were 100% concordant with genotypes
previously obtained by reference methods in the three
participating laboratories. The Beta-Thal Modifier StripAssay®

quickly and correctly identifies disease modifying alleles and
thus supports the use of TSS for the prediction of patients likely
to display less severe phenotypes:

Tab. 1: Beta-Thal Modifier StripAssay® performance data.

Fig. 1: Beta-Thal Modifier StripAssay® result interpreted by
StripAssay Evaluator software.  

TSS = 0.3 (green curve)

Tab. 2: Score Computation using web-based tool: 
http://tss.unica.it/home/#.VNNSCS7CT2c

Fig. 2:
A TSS of 0.3 corresponds to a
Low severity, represented by
the green transfusion free
survival curve.
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