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Introduction

Approximately 40% of patients with Waldenstrom's Macroglobulinemia (WM) carry mutations
in CXCR4, that negatively impact their response to treatment. Bortezomib, a proteasome
inhibitor that is effective in WM, is known to interact with CXCR4 in other cancer types, yet
its performance in patients with CXCR4-mutated WM has not been assessed. In this study,
we examine the impact of CXCR4 mutations on survival in WM patients under treatment with

a Bortezomib-based regimen.

Methods

Forty-three patients from a Phase Il clinical trial of Bortezomib/Rituximab (ClinicalTrials.gov
identifier: NCT00422799) were tested for the presence of MYD88 and CXCR4 mutations.
Patients received bortezomib 1V weekly at 1.6 mg/m2 on days 1, 8, 15, q 28 days x 6 cycles,
and rituximab 375 mg/m2 at days 1, 8, 15, 22, on cycles 1 and 4. Response was assessed
in relation to C1D1 IgM or M-spike measurements. Patients with progressive disease after
two cycles were taken off therapy. Patients with stable or responsive disease continued on
therapy for a total of six cycles. DNA was extracted from either Formalin-Fixed Paraffin
Embedded (FFPE) bone marrow, cytogenetics pellets or CD19+ cells selected through
magnetic bead isolation. MYD88 status was tested using an LNA-Blocked PCR method as
previously described. PCR and Sanger sequencing for CXCR4 was performed using the

primers below:

TTCCTTGGAGCCAAATTTAAAACC (forward) and
GCTGGAGTGAAAACTTGAAGACTCA (reverse).

Progression-free survival was defined as the time elapsed between time of diagnosis and

tumor progression or death, whereas overall survival was defined as the time elapsed

between time of diagnosis and death or time of last follow-up. For survival analysis, the
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Kaplan-Meier method was used for estimation of cumulative incidence of overall survival and

progression, and differences between the curves were tested by Log-rank test.

Results

Out of forty-three patients that were genotyped for CXCR4, seventeen (39.5%) had a
mutation, which is well within the range that has been reported in the literature before. All of
them also had MYD88 L265P. Ten patients had frameshift mutations, one patient had a
nonsense mutation, and six patients had missense mutations; all of them affected the C-
terminal portion of the protein. The significance of missense CXCR4 mutations in patients
with WM has not been determined, however, both of the missense mutations we observed
appeared in multiple patients, alone or in combination with each other, and were predicted to
be damaging by PolyPhen 2.0. Of course, further testing is necessary to validate the

importance of missense mutations in WM.

In our cohort (n =43, Upfront =14, Relapsed/Refractory=29), with a median follow-up of 90.7
months (1.3-133.8 months), CXCR4 status had no effect on progression-free survival or
overall survival (Log-rank, p-value=0.28 and p-value=0.47, respectively). This held true even
when we repeated the analysis, after excluding 6 patients with missense mutations (Log-
rank, p-value=0.36 and p-value=0.42, respectively) or accounting for different treatment

setting.

Conclusion

CXCR4 is known to confer resistance to Ibrutinib with inferior progression-free survival in
patients with WM. This is the first time that Bortezomib, a proteasome inhibitor, is shown to
guard the survival of patients with WM from the negative impact of CXCR4 mutations. This
study provides a rationale for Bortezomib-based treatment in patients with CXCR4-mutated
WM and sets a standard by which the effectiveness of new CXCR4-targeting drugs can be

measured.
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