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What is the role of MYD88 and CXCR4 mutations in the management of 

Waldenström’s Macroglobulinemia? 

 

Steven P. Treon, Zachary R. Hunter, Xia Liu, Guang Yang, Lian Xu, Kirsten Meid, Toni Dubeau, 

and Jorge J. Castillo. Bing Center for Waldenström’s Macroglobulinemia, Dana-Farber Cancer 

Institute, Department of Medicine, Harvard Medical School, Boston, MA 02215, USA. 

 

Next generation sequencing has revealed recurring somatic mutations in Waldenstrom’s 

Macroglobulinemia (WM). The most common somatic mutations include MYD88 (95-97%) and 

CXCR4 (30-40%). Diagnostic discrimination of WM from overlapping B-cell malignancies, 

including IgM secreting myeloma is aided by MYD88 mutation status. A small number of WM 

patients (5%) lack mutations in MYD88, including non-L265P mutations. Their disease course is 

marked by an increased risk of disease transformation and shorter overall survival. MYD88 is an 

adaptor protein that interacts with the Toll like receptor (TLR) and IL1 receptor families. 

IRAK1/IRAK4 and BTK are components of the “Myddosome” and trigger NFKB through 

independent signaling. Mutated MYD88 can also transactivate HCK, a SRC family member that 

is normally downregulated in late stages of B-cell ontogeny. Both BTK and HCK are potent 

targets of ibrutinib, that has shown remarkable activity in MYD88 mutated but not MYD88 wild-

type disease. The above findings point to fundamental differences in underlying genomics. 

Whole exome sequencing identified somatic mutations in MYD88 wild-type WM patients that are 

predicted to trigger NFKB (TBL1XR1, PTPN13, MALT1, BCL10, NFKB1, NFKB2, NFKBIB, 

NFKBIZ, and UDRL1F), impart epigenomic dysregulation (KMT2D, KMT2C, KDM6A), or impair 

DNA damage repair (TP53, ATM and TRRAP). Predicted NFKB activating mutations were 

downstream of BTK, and many overlapped with somatic mutations found in DLBCL. MYD88 

may therefore discriminate patients at higher risk of disease transformation and death, as well 

as those who are likely to benefit by ibrutinib. 

 

Approximately 40% of patients with Waldenström macroglobulinemia (WM) have an activating 

somatic mutation in CXCR4. The most common variant is CXCR4 S388X, which represents 

over half of CXCR4 mutations found in WM patients. CXCR4 S338X mutations are primarily 

subclonal to mutated MYD88, but show a highly variable clonal distribution. CXCR4 mutations 

have also been shown to confer in vitro and clinical resistance to the BTK inhibitor ibrutinib, 

particularly nonsense variants such as CXCR4 S338X. Decreased overall, major responses to 

ibrutinib monotherapy, as well as delays in attaining major response to ibrutinib (in excess of >6 
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months) have been observed. Patients with mutated CXCR4 are also more likely to show earlier 

progression on ibrutinib, and associate with BTK Cys 481 mutations. CXCR4 mutations may 

also impact response to other agents, including other BTK-inhibitors. MYD88 and CXCR4 

mutation status may therefore provide important insights into the diagnosis, prognostication and 

treatment of WM.  

 


