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Background: IgA and IgG Hypogammaglobulinemia are commonly present in patients 
with Waldenström’s Macroglobulinemia (WM) and can contribute to recurrent infections 
(Hunter et al, Haematologica 2010). We sought in this study to delineate the depleting 
effects of commonly used WM therapies on serum IgA and IgG levels. Patients and 
Statistical Methods: We evaluated 309 WM patients who received treatment between 
2000 and 2013. 177 patients received upfront treatment, while 132 for relapsed/refractory 
disease. The treatment breakdown was as follows: bortezomib/rituximab (n=39), 
cyclophosphamide/rituximab (n=35), imid based treatment (thalidomide, lenalidomide, 
or pomalidomide) with rituximab (n=36), nucleoside analogs (n=27), single agent 
rituximab (n=24), bendamustine/rituximab or ofatumumab (n=26), ibrutinib (n=63), 
everolimus (n=23), and carfilzomib/rituximab (n=31). Serum IgA and IgG levels below 30 
mg/dL and 300 mg/dL, respectively, were deemed to represent severe 
hypogammaglobulinemia. Statistical analyses were performed using R and included 
Tukey Range Test, Wilcoxon rank sum test with continuity correction, ANOVA, and 
Fisher's Exact Test. Results: Baseline characteristics for the entire study population were 
as follows: median age at treatment start was 63 years (39-86 years), median serum IgM 
level was 3,630 mg/dL (345-12,400 mg/dL), median serum IgA level was 39 mg/dL (0-927 
mg/dL), median serum IgG level was 503.5 mg/dL (37-4,110 mg/dL). There was no 
correlation between IgM categorical response and serum IgA and IgG changes (data not 
shown). Using the Wilcoxon rank sum test with continuity correction, prior treatment 
was predictive of change in IgA and IgG levels, as relapsed/refractory patients had lower 
immunoglobulin levels, which failed to recover but which also stopped decreasing with 
the increased number of prior treatments, when compared to the frontline patients, 
irrespective of the type of regimen (IgA: W = 15043, p-value = 1.019e-06; IgG: W = 14767, p-
value = 4.019e-05). Furthermore, IgA hypogammaglobulinemia improved in 16 
relapsed/refractory patients, remained stable in 97 patients, and worsened in 19 patients, 
when compared to 5 frontline patients who had improvement, 123 whose IgA levels 
remained stable, and 49 with worsened levels (Fisher's Exact Test; p-value = 0.0003486). 
IgG hypogammaglobulinemia improved in 10 relapsed/refractory patients, remained 
stable in 105, and worsened in 17, compared to 4 frontline patients with improvement, 134 
with stable levels, and 39 with worsened levels (Fisher's Exact Test; p-value = 0.01551). The 
changes in immunoglobulin levels were evaluated in pairwise comparisons across 
treatment types. Patients treated with ibrutinib had a higher IgA post-treatment/baseline 
ratio when compared to those treated with carfilzomib, bortezomib, or 
cyclophosphamide combinations (Tukey Range test; p<0.0001). The IgG ratio was also 
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higher for patients receiving ibrutinib when compared to carfilzomib or 
cyclophosphamide regimens (Tukey Range test; p= 0.0057220 and p<0.001, respectively). 
Among the patients who received carfilzomib, 11 had stable IgA levels post treatment, 1 
patient experienced improvement, and 19 had worsening of their severe 
hypogammaglobulinemia, when paired with the ibrutinib patients of whom 44 had stable 
levels, 12 with improvement in their IgA levels, and 7 with worsening  
hypogammaglobulinemia (Fisher's Exact Test; p= 1.445e-06). When patients who received 
a bortezomib regimen were compared with the ibrutinib regimen, 29 patients had stable 
IgA values, 10 experienced worsening hypogammaglobulinemia, and none experienced 
improvement (Fisher's Exact Test; p=0.002605). Likewise, 21 patients who received a 
cyclophosphamide regimen had stable IgA levels, 14 had worsening 
hypogammaglobulinemia, and none experienced IgA improvement (Fisher's Exact Test; 
p=0.000199). Similar results were observed in IgG levels; 13 carfilzomib patients had stable 
IgG values post treatment, none experienced improvement, and 18 had worsening 
hypogammaglobulinemia, while 52 ibrutinib patients had stable values, 8 had 
improvement, and 3 had worsening values  (Fisher's Exact Test; p=1.36x10-8). 32 
bortezomib patients had stable values, 1 experienced improvement, and 6 had worsening 
hypogammaglobulinemia (Fisher's Exact Test; p-value=0.0651). 23 Cyclophosphamide 
patients had stable IgG values, 1 had improvement, and 11 had worsening values (Fisher's 
Exact Test; p=0.0007). Conclusions: IgA and IgG hypogammaglobulinemia are present in 
most patients with WM, and was exacerbated particularly in patients who received 
carfilzomib, bortezomib, or cyclophosphamide containing rituximab regimens in 
comparison to those patients who received ibrutinib. Risks of further IgA and IgG 
depletion should be considered in patients with severe IgA and IgG 
hypogammaglobulinemia in assessing treatment options. 
 

 

 

 

 
 

 


