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Abstract 

The B-cell receptor signaling pathway is important in the lymphomagenesis of many lym-

phomas, including marginal zone lymphoma (MZL). Herein we describe a case of extranodal 

MZL refractory to multiple lines of therapy. The presence of an IgM paraprotein prompted 

further evaluation, and the patient was found to have an MYD88
L265P

 mutation. Treatment 

with ibrutinib led to a dramatic response with prompt resolution of symptoms and significant 

improvement in measurable sites of disease. The excellent response to ibrutinib in our pa-

tient with MYD88
L265P

-mutated refractory MZL supports a biological rationale for its use. 

 © 2017 The Author(s) 

 Published by S. Karger AG, Basel 

Introduction 

Marginal zone lymphoma (MZL) is a heterogeneous group of indolent lymphoprolifera-
tive disorders that account for ~5% of all cases of non-Hodgkin lymphoma (NHL) in adults 
[1]. Immunohistochemistry is typically positive for B-cell markers including CD19, CD20, 
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and CD22, and negative for CD5, CD10, and CD23 [2]. MZL can also be associated with a 
monoclonal paraprotein, most commonly IgM (~29% of cases) [3, 4].  

MYD88 is an adaptor protein of the Toll-like receptor that participates in the innate im-
mune response and plays a key role in B-cell homeostasis [5]. Recently, MYD88L265P muta-
tion has been reported in ~90% of lymphoplasmacytic lymphomas (LPL)/Waldenström 
macroglobulinemia (WM) cases, and helps in distinguishing LPL/WM from other similar 
small B-cell NHL [6]. MYD88L265P mutation leads to constitutive activation of IRAK and Bru-
ton tyrosine kinase (BTK)-mediated signaling, which increases proliferation of the affected 
mature B lymphocytes through NFκB and JAK/STAT3 signaling [6, 7, 8]. Ibrutinib, a BTK 
inhibitor, leads to decreased binding of mutant MYD88 protein to BTK, resulting in reduced 
downstream NFκB signaling and increased apoptosis in WM cell lines [7]. Ibrutinib has con-
siderable clinical activity in several B-cell neoplasms including WM [9], which led to its FDA 
approval for that indication [10]. In fact, the 2016 revision of the WHO classification recom-
mends MYD88 mutation analysis in patients with newly diagnosed LPL, particularly those 
with concurrent IgM monoclonal gammopathy, given its importance in optimizing therapy 
[11]. MYD88L265P is not specific to WM, but data on its frequency in other subtypes of indo-
lent B-cell NHL is limited. Two small series report the mutation in 4–21% of MZL cases [12, 
13]. Interestingly, those with MYD88L265P were also more likely to present with an IgM 
paraprotein [13].  

Case Description 

Herein we describe a case of extranodal MZL refractory to multiple lines of therapy. The 
presence of an IgM paraprotein prompted further evaluation, and the patient was found to 
have an MYD88L265P mutation. Treatment with ibrutinib led to a dramatic response with 
prompt resolution of symptoms and significant improvement in measurable sites of disease. 

Case Presentation 

A 66-year-old male first presented 11 years ago with fatigue, fever, shortness of breath, 
generalized adenopathy, and mild bilateral proptosis. Staging computed tomography (CT) 
showed extensive lymphadenopathy above and below the diaphragm and large bilateral 
pleural effusions. Excisional biopsy of a right axillary lymph node showed effacement of the 
normal nodal architecture with a neoplastic lymphoid infiltrate composed of small- to medi-
um-sized lymphocytes consistent with MZL. Flow cytometry demonstrated a clonal B-cell 
population that expressed bright monoclonal kappa, CD19, CD20, and CD45, and was nega-
tive for CD5 and CD10. Pleural fluid from the left lung and bone marrow were also involved. 
Orbital MRI showed diffuse signal abnormality involving the extraocular musculature, con-
sistent with diffuse lymphomatous infiltration. Laboratory data were notable for a normal 
complete blood count and LDH, and monoclonal IgM kappa protein of 1.0 g/dL. 

The patient was started on treatment with R-CVP (rituximab, cyclophosphamide, vin-
cristine, and prednisone). Restaging CT after 2 cycles of therapy showed no response, hence 
treatment was intensified to the anthracycline-based regimen R-CHOP (rituximab, cyclo-
phosphamide, doxorubicin, vincristine, and prednisone) for 2 cycles without any radio-
graphic improvement. Given the poor response to the latter, CVP was reinitiated with a mod-
ification of cyclophosphamide to an oral formulation at 400 mg/m2 on days 1–5. Rituximab 
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was omitted due to prior hypersensitivity reactions. With this modified regimen the patient 
had significant improvement and achieved a complete response (CR) after 4 cycles. Six years 
later, he developed fatigue, anemia, and recurrent cervical, axillary, mediastinal, retroperito-
neal, and inguinal lymphadenopathy. Bone marrow biopsy revealed >50% involvement with 
MZL. He was treated with 6 cycles of rituximab and bendamustine (rituximab omitted for the 
last 4 cycles due to recurrent hypersensitivity reaction) and achieved a partial remission 
(PR) and normalization of hemoglobin.  

His disease remained well controlled for ~2 years when he presented with increasing 
fatigue and mild anemia (hemoglobin 10.5 g/dL). Repeat bone marrow biopsy showed >20% 
involvement with MZL. A CT scan showed interval worsening of known sites of involvement 
above and below the diaphragm as well as abnormal enhancement in the bilateral orbital fat 
consistent with lymphomatous involvement. Treatment was started with the previously 
used modified CVP regimen for 6 cycles followed by palliative radiotherapy to the bilateral 
orbits (4 Gy) with a PR. Six months later, he presented with right lower extremity pain and 
foot drop. A CT scan showed interval worsening of known lymphadenopathy, and MRI of the 
lumbar spine showed diffuse thickening of the cauda equina nerve roots suggestive of in-
volvement. Treatment with obinutuzumab was initiated without any response. Laboratory 
data at this point were notable for hemoglobin of 8.7 g/dL and an elevated serum IgM kappa 
monoclonal protein at 2,450 mg/dL. Since MYD88 mutations had recently been described in 
a subset of MZL with IgM paraprotein [12], we evaluated his bone marrow aspirate, which 
revealed an MYD88L265P mutation. 

Given the lack of standard chemotherapy options and the impressive track record of ib-
rutinib in MYD88-mutated WM, we initiated therapy at 420 mg/day. Within a day he had 
rapid improvement in systemic symptoms, which completely resolved over the next few 
weeks. At the same time, significant improvement was also seen in hemoglobin and serum 
IgM levels (Fig. 1). CT imaging showed improvement in all sites of involvement (Fig. 2). At 
the time of this report the patient has been on treatment for 14 months with ongoing re-
sponse. 

Discussion 

B-cell receptor (BCR) signaling has emerged as the driving pathway of lymphoma devel-
opment in many mature B-cell lymphomas [14]. While its exact role in the development of 
MZL is unknown, it is postulated that chronic infection (e.g., Helicobacter pylori, hepatitis C) 
may lead to antigen-mediated BCR signaling activation and eventual lymphomagenesis [15, 
16]. Studies suggest that MYD88L265P plays a key role in the pathogenesis of IgM monoclonal 
gammopathy-related diseases [17], and it is plausible that it may be an additional mecha-
nism of BCR activation in MZL. 

Recently, ibrutinib has been approved for relapsed/refractory MZL on the basis of a sin-
gle-arm phase II study that treated 63 patients at 560 mg daily [18]. Independent assess-
ment reported an overall response rate of 48% (2 CR and 27 PR) and a median progression-
free survival of 18 months. To the best of our knowledge the latter study did not include data 
on IgM levels or MYD88L265P mutation status. The excellent response to ibrutinib in our pa-
tient supports a biological rationale for its use in MYD88L265P-mutated refractory MZL. With 
better understanding of lymphoma biology in an era of precision medicine, it is increasingly 
important to match a patient’s molecular profile with novel therapies with the goal of indi-
vidualizing treatment. Given the prompt response seen in our patient, it is reasonable to 
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consider testing for MYD88L265P in cases of MZL with IgM paraprotein as it may identify pa-
tients with a higher likelihood of a robust response compared to patients without the muta-
tion. 

Resistance to ibrutinib has been reported in WM patients who lack MYD88L265P, and the 
response is less robust in patients with concurrent MYD88L265P and CXCR4WHIM mutations 
[9]. A small study suggests that the incidence of CXCR4WHIM mutations in WM and MZL pa-
tients with MYD88L265P mutations was not significantly different [17]. However, the latter 
needs confirmation in larger data sets of MZL before it can be adopted into clinical practice.  

In conclusion, our report lends support for a biological rationale for treating MZL with 
ibrutinib and consideration for MYD88L265P testing in cases associated with an IgM 
paraprotein.  
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Fig. 1. Improvement in hemoglobin and IgM with ibrutinib treatment. 
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Fig. 2. CT scan of bilateral inguinal lymphadenopathy before (a) and 201 days after (b) initiation of ibru-

tinib. 
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