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The introduction of chemoimmunotherapy and more recently the implementation of novel agents 

into first-line and relapse treatment have substantially improved treatment outcomes in patients with 

chronic lymphocytic leukemia (CLL). With longer progression-free survival (PFS) and more 

frequently observed deep remissions there is an emerging need for sensitive methods quantitating 

residual disease after therapy. Over the last decade, assessment of minimal residual disease (MRD) 

has increasingly been implemented in CLL trials. MRD in CLL is defined as the number of leukemic 

cells that can be detected in peripheral blood (PB) or bone marrow (BM) following treatment. 

Undetectable MRD (uMRD) is currently defined as the presence of less than 1 CLL cells in 10,000 

leukocytes (<10−4). The predictive value of MRD status on survival outcomes has repeatedly been 

proven in the context of chemoimmunotherapy, cellular therapies, and recently Bcl-2 inhibitor-based 

therapy. While the relevance of MRD assessment as a surrogate endpoint in clinical trials is largely 

undisputed, its role in routine clinical practice has not yet been well defined. 

The established MRD detection level of <10−4 can currently be achieved by 3 different methods: 

multi-color flow cytometry, real-time quantitative polymerase chain reaction and high-throughput 

sequencing (HTS), each with their specific advantages. 

Several clinical trial using chemotherapy or chemoimmunotherapy demonstrated uMRD is 

associated with better PFS. While complete response rate increases gradually during the course of 

chemotherapy with BTK inhibitor, they remain low and uMRD is only achieved by a minority of 

patients. PFS in patients with low MRD (<10−2) and high MRD (≥10−4) after 3 years of ibrutinib 

was not different statistically. Combination of venetoclax with monoclonal antibodies have yielded 

high rate of uMRD. The MURANO study that investigated the use of rituximab and venetoclax in 

relapsed or refractory CLL, showed uMRD in PB in 62% of all patients after the end of combination 

treatment with uMRD translating into considerably longer PFS. 

Because of the concordance result of residual disease between PB and BM is variable, if MRD is 

not detectable in PB, it is recommended to confirm uMRD status in BM. Furthermore, even in absence 

of residual disease in the BM, patients may have significant residual disease in unassessed sites. 

New MRD-guided treatment approaches will probably soon find their way into clinical practice, 

allowing for a more individualized therapy, possibly leading to less treatment related toxicities and 

better outcomes. Until this has become reality, it is necessary to eliminate the remaining weaknesses 

of current MRD assessment approaches and develop more sensitive methods to also detect residual 

disease beyond the BM and PB compartment. 

 

 
 

 

 

 

 

 

 

 

 

 


