
Summary in English 

This thesis is based on three manuscripts, in which we have been investigating the pre-phase of 

myelodysplastic syndrome (MDS). The aim was to investigate if MDS can be preceded by an 

indolent pre-cancerous stage, and if we can improve diagnostics in patients with unresolved 

cytopenia. In paper I and III we have used next generation sequencing to investigate if patients 

with unexplained cytopenia carry mutations in genes that are recurrently mutated in MDS. We 

investigated a total of 249 patients and found that around 50% of patients with persistent 

cytopenia, but without a definite diagnosis after routine assessment, carry mutations in genes that 

are associated with MDS, which can possibly explain the cytopenia. These patients are classified 

into having clonal cytopenia of undetermined significance (CCUS). We then investigated the 

prognostic relevance of these mutations, and compared CCUS patients to low risk MDS patients 

with a similar phenotype. When comparing these two groups, we found that mutations, which are 

prognostic for survival in MDS, are not prognostic for overall survival in patients with CCUS. 

However, mutation detection is a valuable tool to identify patients at risk of progression, as 

patients without mutations rarely progress to MDS or acute myeloid leukemia (AML). Having an 

adverse mutation defined as mutations in ASXL1, NRAS, SRSF2, U2AF1, TP53, RUNX1, EZH2, 

IDH2 and GATA2 increases the risk of progression substantially (HR [CI:95%] 16.27 

[1.95;135.80], p= 0.01). We further showed that assessing dysplasia in this low risk disease can 

be challenging, in a blinded review of 109 patients where 10 patients were concordantly 

reclassified into having MDS by two hematopathologists. In these cases at least two mutations 

were identified, however two mutations or more could also be present without any evidence of 

dysplasia. The only curative treatment in these patients with low risk disease is allogenic stem 

cell transplantation, however transplantation is currently not recommended for low risk cases 

without transfusion dependency. It will be interesting if clinical practice will change in the 

future, when identification of patients at high risk of progression to overt AML will improve. As 

the median age at diagnosis for these patients is around 70 years, the majority of patients will not 

be eligible for transplantation. Future clinical trials should focus on including these patients into 

clinical trials, which can prevent or prolong the time to progression and/or overall survival using 

drugs with minimal side effects. 


