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Background: Ibrutinib is the only approved drug for the treatment of symptomatic Waldenstrom 

macroglobulinemia (WM), with a major response rate of 70% and a median progression-free 

survival (PFS) that has not yet been reached at 4 years of follow-up. Over 40 variants of CXCR4 

mutations have been described in WM, and have been associated with lower response rates 

and shorter PFS in patients treated with ibrutinib.  

 

Aims: To investigate the impact of CXCR4 mutation subtypes in clinical presentation, response 

and PFS in WM patients treated with ibrutinib. 

 

Methods: We identified patients seen at our institution between May 2012 and December 2017 

who met clinicopathological criteria for WM and received ibrutinib therapy. CXCR4 mutations 

were detected using Sanger sequencing. CXCR4 mutations were divided in 3 groups: wild-type 

(WT), frameshift (FS) and nonsense (NS). Response was defined based on IWWM6 criteria. 

PFS was defined as the time between ibrutinib initiation and disease progression or death from 

any cause. PFS curves were estimated using the Kaplan-Meier method, and compared using 

the log-rank test. P<0.05 was considered statistically significant. 

 

Results: A total of 180 patients were included. The MYD88L265P mutation was detected in all 

patients. CXCR4 mutations were detected in 68 patients (38%), of which 49 (27%) had 

CXCR4NS and 19 (11%) had CXCR4FSmutations. Patients with CXCR4NS and CXCR4FS were 

more likely to have platelets ≤100 k/ul (17%, 32% and 5%, respectively; p=0.002), were more 

likely to have serum IgM >7,000 mg/dl (12%, 11% and 3%, respectively; p=0.04), were more 

likely to initiate therapy due to symptomatic hyperviscosity (27%, 21% and 9%, respectively; 

p=0.01), and were less likely to present with extramedullary disease (2%, 0% and 16%, 

respectively; p=0.008) than CXCR4WT patients. Patients with CXCR4NS had lower rate of major 

response than CXCR4FS and CXCR4WT patients (55%, 79% and 85%, respectively; p<0.001). 

When compared with CXCR4WT patients, CXCR4NS patients had lower odds of major response 

(OR 0.25, 95% CI 0.12-0.53; p<0.001) but major response rate was no different in 
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CXCR4FS patients (OR 0.77, 95% CI 0.23-2.56; p=0.67). The median follow-up time is 23 

months (95% CI 20-30 months), and 39 patients (18%) have progressed. The median PFS in 

CXCR4NS patients was 40 months (95% CI 21-45 months) and was not reached in 

CXCR4FS and CXCR4WT patients (log-rank p<0.001). The 5-year PFS rate was lower for 

CXCR4NS patients (60%, 95% CI 40-76%) than for CXCR4FS (91%, 95% CI 51-99%) and 

CXCR4WT patients (90%, 95% CI 82-95%). In previously treated patients, the median follow-up 

time was 35 months (95% CI 31-41 months). The median PFS in CXCR4NS patients was 43 

months (95% CI 23-NR) and was not reached in CXCR4FS and CXCR4WT patients (log-rank 

p=0.01). The 3-year PFS rate was lower for CXCR4NSpatients (64%, 95% CI 41-79%) than for 

CXCR4FS (76%, 95% CI 30-94%) and CXCR4WT patients (81%, 95% CI 68-89%). In previously 

untreated patients, the median follow-up time was 13 months (95% CI 12-16 months). The 

median PFS in CXCR4NS patients was not reached in any group, and the 1-year PFS rate was 

lower for CXCR4NS patients (77%, 95% CI 44-92%) than for CXCR4FS and CXCR4WT patients, in 

whom no progressions were seen (log-rank p=0.01). 

 

Conclusion: When treated with ibrutinib, WM patients with CXCR4NS were more likely to 

present with low platelets, high serum IgM level, were less likely to have extramedullary 

disease, and had lower major response rates and shorter PFS than CXCR4FS patients. 

 


