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How should CXCR4 mutations be used in the treatment of WM patients?

Jorge J. Castillo, Dana Farber Cancer Institute, USA

CXCR4 mutations have been detected in approximately 40% of patients with Waldenstrom
macroglobulinemia (WM) and are located in the carboxyl terminal of the CXCR4 gene. More
than 40 subtypes of mutations have been described, and frameshift and nonsense mutations
have been identified. In preclinical experiments, CXCR4-mutated WM cell lines have
demonstrated persistent cell survival activation pathways after MYD88 blockade. Also, CXCR4-
mutated WM cell lines and primary cells have been associated with resistance to alkylating
agents, nucleoside analogues, proteasome inhibitors, Bruton Tyrosine Kinase inhibitors (BTK)
and Phosphatidylinositol-3 Kinase inhibitors. There is mounting evidence suggesting that WM
patients with CXCR4 mutations present with a higher degree of bone marrow involvement,
lower rates of extramedullary involvement and higher levels of serum IgM level. In addition,
there are data suggesting that WM patients with CXCR4 mutations have a higher risk of
developing symptomatic hyperviscosity and acquired von Willebrand disease. Based on data
from prospective clinical trials, CXCR4 mutations can also promote clinical resistance to
proteasome inhibitors, mTOR inhibitors and BTK inhibitors in WM patients. More recently, there
is a suggestion that WM patients with nonsense CXCR4 mutations have slower response, lower
rates of very good partial response and shorter progression-free survival to ibrutinib when
compared to patients with frameshift mutations. Therefore, investigating CXCR4 mutations and
their subtypes could be of importance at the time of treatment decision making. The detection of
CXCR4 mutations, however, can be challenging as techniques such as Sanger and next
generation sequencing require a high degree of tumor burden to be reliable. Therefore, the rate
of false negative results could be high in patients with low disease burden. The development of
more sensitive polymerase chain reaction techniques, for example, could provide means of
detecting clinically relevant CXCR4 nonsense mutations. CXCR4 could also serve a therapeutic
target, and a prospective clinical trial evaluating the combination of the BTK inhibitor ibrutinib
and the anti-CXCR4 monoclonal antibody ulocuplumab in WM patients with CXCR4 mutations

is actively undergoing accrual.
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