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Introduction: Recent advances in the understanding of the WM pathobiology led to the 

expansion of our therapeutic options in this disease. A number of targeted drugs are either 

available or under investigation and are poised to change the chemo-immunotherapy paradigm 

in the treatment of WM. Now more than ever, an individualized treatment approach for patients 

with WM is possible, where patient characteristics and preferences can be matched by different 

treatment goals and side effect profiles. While deep responses have been associated with 

longer disease-free survival in other hematologic malignancies, data on patients with WM are 

sparse. We report the impact of depth of response in disease-free and overall survival (OS) in 

WM. 

Methods: WM patients consecutively seen at Mayo Clinic between 01/1998 and 12/2016 were 

reviewed for response to therapy and disease burden. The best response achieved after the 

treatment of interest (TOI) was classified using the IWWM-7 Response Criteria. The included 

TOI were: BR, DRC, BDR and high-dose chemotherapy followed by ASCT. All time-to-event 

analyses were performed from the TOI initiation date using the Kaplan-Meier method and the 

log-rank test. A landmark analysis from the date-of-best response was also performed for OS to 

prevent immortal bias.  Univariate and multivariate analyses of progression-free survival (PFS) 

and time-to-next therapy (TTNT) were performed using the Cox regression method. 

Results: A total of 181 patients had disease response assessed after the TOI. Baseline 

characteristics at time of diagnosis are summarized in table 1. The median follow up from TOI 

was 3.8 years (95% CI: 3-4), the majority of patients received TOI as salvage therapy [n=112 

(63%); median 2nd line (rage 1-11)]. Best response rates with the corresponding 5-year PFS and 

TTNT are summarized in table 2.  

The median OS from TOI was longer in patients who achieved at least a PR [median 7.2 years 

(95% CI: 5-NR) vs 3.7 years (95% CI: 1.6-NR), p=0.01].  A trend towards a longer OS was also 

seen with deeper responses (PR or better) achieved with frontline therapy [median 5.8 years 

(95% CI: 5.8-NR) vs 3.4 years (95% CI: 1.6-NR), p=0.24]. Figure 1 shows the correlation 

between deeper responses with PFS and TTNT. 

Among patients achieving a PR or VGPR, those with a normal FLC ratio post TOI demonstrated 

a longer PFS and TTNT [PFS: median NR (95% CI: 3.4-NR) vs 4.9 years (95% CI: 2.8-8.7), 

p=0.01; TTNT: median NR (95% CI: 3.5-NR) vs 5.2 years (95% CI: 4.2-9.4), p=0.04], figure 2. In 

a multivariate analysis including normal FLC ratio, normal IgM level and minimal BM 

involvement (<5%) post TOI, normal FLC ratio remained an independent prognostic factor for 

longer PFS and TTNT. Similar trends were seen when considering treatment naïve and 

relapsed/refractory patients independently (data not shown).   
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Discussion: Our results not only suggest an association between depth of response with PFS 

and TTNT, but also with OS in patients with WM. A normal FLC ratio (not part of the IWWM-7 

response criteria) seems to correlate with a longer disease-free interval in patients achieving a 

PR or VGPR. 

Table 1 – Patient Characteristics 

Parameter, median (range)  

Age, years 63 (30-94) 

Hemoglobin, g/dL 10.8 (5-15) 

Platelet count, x109/L 218 (27-664) 

β2 microglobulin, mcg/mL 2.6 (1.5-13) 

IgM, mg/dL 3,350 (172-12,400) 

Serum M-spike 2.3 (0.3-8) 

Bone marrow involvement, 

% 
50 (5-99) 

MYD88L265P, n (%) 49 (81) 

IPSS, n (%)  

Low 33 (29) 

Intermediate 35 (30) 

High 47 (41) 

Treatment of Interest, n (%)  

DRC 94 (52) 

BR 61 (34) 

ASCT* 22 (12) 

BDR 4 (2) 

Frontline setting 69 (38) 

Salvage setting 112 (62) 

MYD88: Myeloid Differentiation Primary Response 88 gene; 

DRC: dexamethasone, rituximab, cyclophosphamide; BR: 

bendamustine, rituximab; BDR: bortezomib, dexamethasone, 

rituximab; ASCT: autologous stem cell transplant. *High-dose 

chemotherapy with either BEAM (n=15) or melphalan (n=7) for 

conditioning was used before ASCT. 
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Table 2 – Characteristics at Best Response 

Parameter, median (range)   

IgM, mg/dL 817 (39-7,180)  

Serum M-spike 0.6 (0-4.2)  

Bone marrow involvement, 

% 
5 (0-70)  

Extramedullary disease, n 

(%) 
17 (17)  

FLC ratio 

(involved/uninvolved) 
6.2 (1-1,800)  

Immunofixation negative, n 

(%) 
6 (9)  

β2 microglobulin, mcg/mL 2.6 (1.4-14)  

LDH, U/L 152 (90-761)  

Response rates, n (%) 5-year PFS 5-year TTNT 

CR 4 (3) 100% 100% 

VGPR 35 (22) 64% 78% 

PR 91 (57) 42% 58% 

MR 18 (11) 16% 33% 

SD 6 (4) 7% 9% 

PD 4 (3) 0% 2% 

FLC: free light chain; LDH: lactate dehydrogenase (upper 

normal limit 222 U/L); CR: complete response; VGPR: very 

good partial response; PR: partial response; MR: minor 

response; SD: stable disease; PD: progressive disease. 
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Figure 1. PFS and TTNT based on best response achieved after the treatment of interest. 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. PFS and TTNT of patients achieving a PR or VGPR based on FLC ratio after the 

treatment of interest 
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