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New Insights into Risk Factors for a Subtype of Acute
Lymphoblastic Leukemia

A team at the St. Anna Children's Cancer Research Institute (St. Anna CCRI) has made
significant progress in studying a subtype of B-cell acute lymphoblastic leukemia. The research
findings, recently published in the Blood Cancer Journal, shed new light on the specific
characteristics and risk factors of this form of leukemia.

B-cell acute lymphoblastic leukemia (B-ALL) is the most common cancer in children and adolescents. While it is
highly treatable today, further improvement in cure rates requires a deeper understanding of the risk factors for
the various subtypes of B-ALL.

In a large-scale study, samples collected over more than 20 years from 1,237 patients treated in Austria
according to international therapy protocols were analyzed. Seventy cases of the so-called DUX4 subtype of B-
ALL were identified. This subtype is one of more than 20 subtypes of this leukemia, characterized by specific
genetic and immunological features. The DUX4 subtype is marked by gene fusions leading to the overproduction
of abnormal forms of the DUX4 protein, which is inactive in normal blood cells, and a typical gene expression
profile. Additionally, the leukemic cells carry the surface molecule CD371.

The study results show that patients with this form of B-ALL generally have a good prognosis. The 5-year survival
rate is 95.1%, and the 10-year survival rate is 88.1%. However, risk factors have been identified that may worsen

the prognosis, particularly the loss of certain DNA segments (IKZF1plus deletion profile) and mutations in the tumor
suppressor TP53.

Collaboration of Research, Diagnostics and Clinic

"Our research shows that the risk factors for DUX4-positive B-ALL need to be better understood to optimize
therapy," says Sabine Strehl. The comprehensive analysis of the large number of patients was conducted in
collaboration with Labdia Laboratory Diagnostics GmbH, a subsidiary of St. Anna CCRI, and the St. Anna
Children's Hospital. First author Dagmar Schinnerl emphasizes, "Without the collaboration of research,
diagnostics, and clinic, this work would not have been possible. We are pulling together in the same direction to
further optimize the treatment of acute lymphoblastic leukemia in children and adolescents."

In addition to the IKZF 1rlus deletion profile and TP53 mutations, other important results of the study relate to the
so-called swALL phenotype, in which leukemia cells transform into another type of blood cell resembling
monocytes during the early phase of therapy. These patients also have a poorer prognosis, requiring an
adjustment in the monitoring of minimal residual disease. On the other hand, an early poor response to therapy,
usually indicative of a high risk, appears to be less relevant for patients with DUX4 B-ALL."Our findings highlight
the need to revise the current prognostic factors and risk stratification parameters for DUX4 patients," say Strehl
and Schinnerl. "It is too early to make a therapy recommendation. Our data still need to be confirmed in
independent studies," the authors acknowledge, "but we provide a roadmap of what factors need to be examined
in detail."
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About St. Anna Children’s Cancer Research Institute, CCRI

St. Anna CCRil is an internationally renowned multidisciplinary research institution with the aim to develop and
optimize diagnostic, prognostic, and therapeutic strategies for the treatment of children and adolescents with
cancer. To achieve this goal, it combines basic research with translational and clinical research, and focuses on
the specific characteristics of childhood tumor diseases in order to provide young patients with the best possible
and most innovative therapies. Dedicated research groups in the fields of tumor genomics and epigenomics,
immunology, molecular biology, cell biology, bioinformatics and clinical research are working together to
harmonize scientific findings with the clinical needs of physicians to ultimately improve the wellbeing of our
patients. www.ccri.at www.kinderkrebsforschung.at
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