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Background: Limited data exist regarding histological transformation in patients with 

Waldenström macroglobulinemia (WM). In this study, we present the disease characteristics, 

outcomes and risk factors for histological transformation in WM. 

Methods: Patients with WM seen at Mayo Clinic, Rochester, MN between January 1996 and 

December 2017 were included. Patients with aggressive non-Hodgkin lymphoma in the setting 

of WM were considered to have transformation. Univariate analysis for comparing baseline 

characteristics of transformed versus non-transformed WM was performed using Wilcoxon, 

Fisher’s exact and Chi square tests, as appropriate. Cox proportional hazard method was used 

for assessing impact on time-to-transformation. All time-to-event analyses were calculated by 

the Kaplan-Meier method.  

Results: Of 1014 patients with WM, 42 patients (4.1%) had histological transformation.  The 

median follow-up for the entire cohort of WM was 9.5 years (95% CI 8.8-10.5 years). The 

cumulative probability of transformation was 2.3%, 5.3% and 8.5% at 5, 10 and 15 years from 

diagnosis of WM, respectively. The disease characteristics, laboratory parameters and histology 

at transformation are outlined in Table 1. In patients with DLBCL histology (n=39), revised-

International Prognostic Index was available in 28 patients, with 50% (n=14), 46% (n=13) and 

4% (n=1) of DLBCL belonging to poor, good and very good risk groups, respectively. For 

DLBCL histology, 18 patients were classifiable using Hans algorithm into germinal center B-cell 

(GCB) type (n=3, 17%) and non-GCB type histology (n=15, 83%). The median lines of therapy 

received prior to transformation for the entire cohort was 2 (range 0-9), with 5 (11%) patients not 

having received any therapy for WM prior to transformation. Number of lines of alkylator-based 

therapy prior to transformation [median 1 line (range 0-4)] was similar to that in WM without 

transformation (median 1, range 0-6); p=0.78].  
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The median time-to-transformation from diagnosis of WM was 4.8 years (95% CI 2.6- 6.8 

years). Overall survival (OS) from transformed disease was 3.2 years (95% CI 1.1-3.9 years).  

The 10-year OS for patients with WM plus transformed disease was lower (46%) compared to 

patients without transformation (60%) with a trend towards statistical significance (p=0.08), 

Figure 1. Serum LDH was higher at diagnosis of WM in patients who transformed and a trend 

for increased risk of transformation was observed in patients with MYD88WT mutational status 

(Odds ratio 3.2, 95% CI 0.98-10.6), Table 2. On univariate cox proportional hazard analysis for 

identifying predictors of time-to-transformation, only MYD88WT mutational status was associated 

with shorter time-to-transformation (Table 3). The 5-year transformation rate was 8.4% for 

MYD88WT versus 1.9 % with MYDL265P mutated patients (p=0.02). 

Treatment-related details in transformed cases were available for 37 (90%) patients; R-CHOP 

was the most common therapy frontline therapy (41%) for transformation; 33% patients received 

autologous stem cell transplant for transformed disease during their disease course. There was 

no difference in the 5-year cumulative probability of transformation in patients with WM 

diagnosed between 1996-2000 (2.1%), 2001-2005 (2.9%), 2006-2010 (2.7%) and 2011-2015 

(3.8%), p=0.61. 

Conclusion: Histological transformation is an uncommon event in WM but confers poorer 

survival. MYD88WT status is associated with shorter time-to- transformation. 
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Table 1. Baseline characteristics and clinical features at the time of 
histological transformation 

Parameters  

Age in years, median (range) 66 (52-91) 
Gender, % males 67 
B symptoms, % (n) 31 (12) 
Major sites involved, % (n) 

Lymph node(s) 
Soft tissue/bone 
Bone marrow 
Central nervous system 
Spleen 
Liver 
Eyes 

 
79 (30) 
37 (14) 
26 (9) 
21 (8) 
12 (4) 
12 (4) 
5 (2) 

Number of extranodal sites, % (n) 
0 
1 

         >1 

 
28 (11) 
49 (19) 
23 (9) 

Stage at transformation, % (n) 
Stage I  
Stage II 
Stage III 
Stage IV 

 
20 (8) 
8 (3) 
8 (3) 

64 (25) 
Histology at transformation, % (n) 

Diffuse large B-cell lymphoma (DLBCL) 
Aggressive NHL, not specified 
Intermediate between DLBCL and Burkitt 
lymphoma 

 
87 (39) 

4 (2) 
2(1) 

MYD88L265P mutated, % (n) 58 (7) 
IgM, median (range), mg/dL 475 (31-4390) 
IgA, median (range), mg/dL 54 (4-139) 
IgA low, % 64 
IgG, median (range), mg/dL 670 (193-1830) 
IgG low, % 40 
LDH, median (range), U/L 206 (99-3191) 
LDH high, % (n) 41 (12) 
Involved/uninvolved FLCR, median (range) 2.5 (0.7-132) 
Hemoglobin, median (range),  g/dL 11.5 (3.5-15.4) 
Platelet count, median (range), 109/L 213 (55-576) 
β-2 microglobulin, median (range), µg/dL 4.9 (3.3-15) 
Bone marrow involvement by transformed 
lymphoma, median % (range)  

50 (5-70) 
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Table 2. Baseline characteristics at diagnosis of WM for patient with and without 
histological transformation  

Parameters WM without 
transformation 

WM with 
transformation 

p value 

    
Age in years, median (range) 65 (31-93) 60 (43-82) 0.09 
Gender, % males 64 67 0.87 
MYD88WT, % 18 42 0.06 
M spike, median (g/dL) 2.1 2.5 0.55 
IgM, median (mg/dL) 3115 3490 0.92 
Marrow lymphoplasmacytosis, median 
(%) 

40 60 0.24 

IgA, median (mg/dL) 59 88 0.17 
IgA low, % 52 40 0.43 
IgG, median (mg/dL) 620 700 0.21 
IgG low, % 55 36 0.18 
LDH, median (U/L) 140 183 0.02 
LDH high, % 12 27 0.09 
Involved/uninvolved FLCR 8 9.5 0.49 
Hemoglobin, median (g/dL) 10.7 10.3 0.88 
Platelet count, median (109/L) 223 210 0.25 
β-2 microglobulin, median (µg/dL) 3.2 4 0.09 
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Figure 1. The Kaplan Meier curve for OS shows a trend towards lower median OS for 

WM with histological transformation (median 9.9 years [95% CI 7-12.2 years] vs 12.2  

years [95% CI 11.2-13.2 years]; p=0.08) with a marked decrement in the OS for patients 

with histological transformation around the 5-year mark from diagnosis, which is the 

median time-to-histological transformation 

 

 

 

 

 

 

 

 

 

 

 

Table 3. Univariate analysis for factors affecting time-to-
transformation  

 

Parameters p value Risk ratio  
(95% CI) 

Age at diagnosis of WM 0.85  
Gender 0.85  
MYD88WT  0.04 3.8 (1.1-13.9)  
M spike 0.34  
IgM, mg/dL 0.45  
Marrow lymphoplasmacytosis, % 0.98  
IgA, mg/dL 0.65  
IgG, mg/dL 0.19  
LDH, U/L 0.05  
Involved/uninvolved FLC ratio 0.67  
Hemoglobin, g/dL 0.82  
Platelet count, 100 x 109/L 0.48  
β-2 microglobulin, µg/dL 0.21  

   


