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Purpose  Despite the recent success of Bruton’s tyrosine kinase (BTK) inhibitors for the treatment of Waldenstrom macroglobuline-
mia (WM), their indefinite treatment duration ultimately tantamount to substantial financial and emotional burden. On the other hand, 
fixed duration of proteasome inhibitors (PI) have shown rapid and reasonable response in WM treatment. Despite the well-known 
synergism between PI and immunomodulatory drugs (IMiD), there is no trials evaluating such combination in WM.  
Materials and Methods  Based on above, we designed this phase II study to investigate the efficacy and safety of 6 cycles of 28-day 
bortezomib-thalidomide-dexamethasone (VTD) regimen for treatment-naïve WM. 
Results  A total of 15 patients were enrolled: major response rate was 64.3%, and overall response rate was 78.6%. During the  
median follow-up of 41 months, median progression-free survival (PFS) was 13 months and overall survival 40 months. For respond-
ers, median duration of response was 13 months and median PFS 19 months. The most common adverse event (AE) of any grade 
was constipation (57.1%). The most common grade ≥ 3 AE was anemia (21.4%).  
Conclusion  All in all, we hereby provide proof-of-concept that PI + IMiD may be an attractive backbone for fixed duration treatment. 
It should be noted that granting the same level of access to newer drugs globally is virtually impossible. Thus efforts to develop 
regimens using readily available drugs to yield similar or adequate treatment outcomes should not be disregarded. In this sense, 
we believe our study holds its place for its novelty and eloquently addresses achieving the daunting societal quest of health equity.
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A Phase II Study to Evaluate the Efficacy of Bortezomib in Combination with 
Thalidomide in Treatment-Naïve Waldenstrom Macroglobulinemia Patients 

Introduction

Waldenstrom macroglobulinemia (WM) is defined as lym-
phoplasmacytic lymphoma (LPL) associated with IgM mon-
oclonal gammopathy, irrespective of the M protein size [1,2]. 
The treatment of goal of WM is to control disease without 
compromising quality of life by treatment-related adverse 
events (AEs) [3,4]. Bruton’s tyrosine kinase (BTK) inhibi-
tors, based on recent success of iNNOVATE and ASPEN tri-
als [5,6], constitute the incumbent standard of care, but this 
class of drug is not without faults. The most obvious pitfall 
is the “until progression or intolerance” indefinite treatment  
duration, which tantamount to substantial financial and 
emotional burden [7]. Furthermore, since the drug cessa-
tion may lead to rebound syndrome with major constitutive 
symptoms in case of ibrutinib [8], physicians are not comfort-
able with offering fixed duration treatment.

The proteasome inhibitor (PI) bortezomib has proven  
effective for WM treatment by specifically targeting nuclear-

factor κB, with minor toxicity profiles if given weekly [9,10]. 
On the other hand, thalidomide is an immunomodulatory 
drug (IMiD) with moderate response rates around 40% in 
WM treatment when used in combination with dexametha-
sone [11,12]. Despite the synergism between bortezomib and 
thalidomide, there are no trials evaluating the efficacy of PI 
in combination with IMiD for WM. As such, we designed 
this phase II study to investigate the efficacy and safety of 
fixed duration bortezomib-thalidomide-dexamethasone 
(VTD) regimen for treatment-naïve WM. 

It is important to note that this study was initiated in 2017, 
when there was no established treatment for WM in Asia. It 
should also be taken into consideration that due to the rela-
tively small number of patients, even in comparison with 
other ethnicities [13], there are no treatment options other 
than traditional cytotoxic chemotherapy (CHOP, cyclophos-
phamide-doxorubicin-vincristine-prednisone) that are both 
approved and reimbursed in Korea to date. In terms of health 
equity, it is virtually impossible for everyone around the 
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globe to have the same level of access to newer drugs. Thus, 
efforts to develop regimens using readily available drugs to 
yield similar or adequate treatment outcomes should not be 
disregarded. In this sense, we believe our study holds its 
place for its novelty and contribution to alleviating medical 
resource constraints. 

Materials and Methods

1. Study design overview
This open-label, multicenter, non-randomized phase II 

trial was carried out in two tertiary hospitals in Korea bet-
ween December 2017 (first patient in after ClinicalTrials.gov 
registration) to December 2020 (ClinicalTrials.gov identifier: 
NCT03335098). 

2. Study population and intervention 
Patients older than 19 years with treatment-naive WM 

[14] were considered eligible for enrollment. Additionally, 
only the patients with ECOG (Eastern Cooperative Oncol-
ogy Group) performance status of 0-2 and adequate bone 
marrow function, defined as absolute neutrophil count  
≥ 1.0×109/L, platelet count ≥ 20×109/L, and hemoglobin ≥ 6.0 
g/dL, were allowed to participate. Patients with pre-existing 
neuropathy ≥ grade 2 or hyperviscosity syndrome requiring 
plasmapheresis were excluded from the study. Patients with 
previous history of other types of hematologic malignancies, 
those with history of organ transplantation, and those with 
disease involving central nervous system were also deemed 
ineligible for the study. 

Originally, patients were to undergo a 28-day treatment 
for 6 cycles; bortezomib 1.3 mg/m2 on days 1, 4, 8, and 11; 
thalidomide 50 mg on days 1-28; and dexamethasone 40 mg  
(either orally or intravenously) on days 1-4. Weekly borte-
zomib administration (days 1, 8, 15, and 22) was also allowed 
per attending physician’s choice. 

Either aspirin or plavix was used as thrombophylaxis 
measurement with thalidomide administration. To prevent 
herpes zoster infection, either acyclovir 400 mg twice a day 
or valacyclovir 500 mg twice a day was given during bort-
ezomib treatment.  

3. End points and statistical analysis 
The primary endpoint of the study was overall response 

rate (ORR) after completion of 6 cycles. ORR was defined as 
minor response (MR) or better response. The response evalu-
ation was carried out per 6th International Workshop on WM 
[15,16] at the end of every cycle on day 28. Imaging (com-
puted tomography scan) was done at the end of 3rd and 6th 
cycle for those with underlying adenopathy/organomeg-

aly. Major response was defined as composite of complete  
response (CR)+very good partial response (VGPR)+partial 
response (PR). 

The secondary endpoints included progression-free sur-
vival (PFS), overall survival (OS) and AE. The PFS was  
defined as time from study drug administration to relapse or 
death from any cause. The OS was defined from study drug 
administration to death of any cause. Patients were followed-
up until January 2023. The AE were assessed according to the 
National Cancer Institute Common Terminology Criteria for 
Adverse Events ver. 4.03. 

The sample size was calculated based on Fleming Single 
Stage procedure. The assumption was that if the ORR rate 
was 84.7% [17], this would be considered effective. With a 
power of 80%, alpha=5% and 20% dropout rate, 15 patients 
were required. 

Fisher’s exact test was used for nominal variables, and 
Mann-Whitney U test was used for continuous variables. 
The survival curves were estimated using the Kaplan-Meier 
method. All data were analyzed using the Statistical Package 
for the Social Sciences software (IBM SPSS Statistics ver. 25.0, 
IBM Corp., Armonk, NY). 

Results

1. Baseline characteristics 
The baseline characteristics of all patients are shown in  

Table 1. The median age at diagnosis was 68 years (range, 55 
to 80 years), and the median serum IgM level was 3.3 g/dL. 
There were two patients (13.3%) with high R-IPSS(4) score 
and two with very high R-IPSS score (13.3%). MYD88 muta-
tion status was available in seven patients: all of them har-
bored MYD88L265P mutation. CXCR4 status was not checked. 
The median time to treatment initiation since diagnosis was 
22 days (range, 8 to 426 days). Primary reasons for initiating 
treatment were B symptoms (n=7, 46.7%), cytopenias (n=5, 
33.3%), and lymphadenopathy/organomegaly (n=3, 20%). 

2. Treatment outcomes
One patient withdrew consent during cycle 1 due to  

undisclosed personal reasons and was lost to follow-up. 
Thus, treatment outcomes were evaluated in 14 out of 15 
patients. Among them, 12 patients completed the planned 
6 cycles, while one patient progressed after cycle 1 and one 
patient progressed after cycle 4 after initially achieving MR. 

As shown in Table 2, there were no CR but 2 (14.3%) 
showed VGPR and 7 (50%) showed PR, cumulating to major 
response rate of 64.3%. There were two patients (14.3%) with 
MR, and including these 2, the ORR was 78.6%. The median 
time to best response was 6 months (range, 3 to 12 months). 
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There were no incidences of tumor flare after treatment ces-
sation. 

During the median follow-up of 41 months, all but two  
patients experienced disease progression or died (2 deaths 

due to disease progression, 10 disease progressions). Of the 
10 patients who experienced disease progression, seven  
patients went onto received rituximab-based treatment (ben-
damustine-rituximab in 5, cyclophosphamide-rituximab-
steroids in 2). Four out of these seven patients remained in 
remission up until the data-cutoff, while one progressed 
while on rituximab and died due to disease progression, 
one relapsed and went on to receive zanubrutinib, and the 
last one relapsed and underwent bendamustine-rituximab  
re-treatment. Of the 10 patients who experienced disease 
progression, the other three went onto receive BTK inhibi-
tors. The four patients subjected to BTK inhibitors (3 zanu-
brutinib, 1 pirtobrutinib) was on treatment up until the data-
cutoff. 

Ja Min Byun, VTD as Frontline Therapy for WM 

Table 1.  Patient characteristics of all patients (n=15)

Characteristic  No. (%)

Age (yr), median (range)  68 (55-80) 
    > 65  10 (66.7)
    > 75  1 (6.7)
Male sex 10 (66.7)
R-IPSS WM 
    Low  5 (33.3)
    Intermediate  6 (40.0)
    High  2 (13.3)
    Very high  2 (13.3)
ECOG  
    0 1 (6.7)
    1 8 (53.3)
    2  6 (40.0)
Lymphadenopathy  11 (73.3)
Splenomegaly  7 (46.7)
Bone marrow involvement  15 (100) 
    Lymphocytes (%), median (range) 28.3 (12.2-93.8)
IgM (g/dL), median (range)  3.3 (0.4-5.9)
    ≥ 3.3 5 (33.3)
    < 3.3 10 (66.7)
β-2 microglobulin (mg/L), median (range)  4.5 (1.9-9.7)
Cytopenia at baseline  
    Hemoglobin ≤ 11 g/dL  10 (66.7)
    Platelet ≤ 100×109/L 3 (20.0)
    Absolute neutrophil count ≤ 1.5×109/L 2 (13.3)
MYD88L265P 7/7 (100) 
ECOG, Eastern Cooperative Oncology Group; R-IPSS, revised 
international prognostic score system (4); WM, Waldenstrom 
macroglobulinemia.

Table 2.  Treatment outcomes 

Outcome No. (%) 

Best overall response 
    CR 0 (
    VGPR 2 (14.3)
    PR 7 (50.0)
    MR 2 (14.3)
    SD 2 (14.3)
    PD 1 (7.1)
    Not evaluable  1 (7.1)
Response rates  
    VGPR/CR 2 (14.3)
    MRR 9 (64.3)
    ORR  11 (78.6)
Death  2 (14.3) 
    Disease progression  2 (
CR, complete response; MR, minor response; MRR, major res-
ponse rate; ORR, overall response rate; PD, progressive disease; 
PR, partial response; SD, stable disease; VGPR, very good partial 
response.

Fig. 1.  (A) Progression-free survival. (B) Overall survival.
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The median PFS was 13 months and the OS not reached 
(Fig. 1). For patients achieving MR or better response, the 
median duration of response was 13 months and median 
PFS 19 months. 

 
3. Adverse events

AEs were captured in 14 patients who completed at least 
1 full cycle of VTD (Table 3). The most common AE of any 
grades was constipation (57.1%). The most common grade  
≥ 3 AE was anemia (21.4%). Bortezomib dose modification 
occurred in six patients due to neuropathy (2/6), infection 
(2/6), cytopenia (1/6), and skin rash (1/6). Five out of six  
patients received bortezomib –1 level dose, and one received 
–2 level dose. There was one case of thalidomide dose reduc-
tion on top of bortezomib dose reduction due to infection. 

Dose reduction was not associated with diminished response 
to the treatment (major response rate [MRR] 4/6, 66.7% vs. 
5/8 62.5%; ORR 5/6, 83.3% vs. 6/8, 75%). There were three 
cases of documented bacterial infection: one after cycle 1, one 
after cycle 2, and one after cycle 6. There were no cases of 
viral or fungal infection. There were no cases of thromboem-
bolism events.

Discussion

Here, we report the results of the first trial investigating 
the outcomes of PI+IMiD combination therapy for treatment- 
naïve WM. In terms of ORR (78.6%), our regimen seems 
slightly less effective as all the previous studies reported 
ORR ≥ 80% (84.7% to 88.5%). Because our original assump-
tion was that bortezomib+thalidomide+dexamethasone 
would incur ORR of 84.7%, our results did not reach the 
planned goal. However, it is noteworthy that with MRR of 
64.3%, bortezomib+thalidomide+dexamethasone showed 
similar MRR compared to previous rituximab+bortezomib 
based treatments with ranging MRR from 65.4% to 69.9% 
(Table 4). Also, considering the fact that the median time to 
response was 6 months (range, 3 to 12 months) and the dis-
ease dynamics, we acknowledge that longer treatment dura-
tion might have been more beneficial and measurement of 
ORR at a later stage more scientifically relevant. 

Per National Comprehensive Cancer Network guidelines 
[18], the current category 1 therapy for treatment naïve 
WM/LPL is the BTK inhibitors. While it is true that MRR of 
fixed duration therapy is lower than that of ibrutinib (77%) 
or zanubrutinib (78%) [6], the clear advantage of shortened 
treatment duration cannot be disregarded. Also, since the 
previous exposure to VTD does not negatively affect the 
subsequent BTK inhibitor treatment, we believe it is reason-
able to sequence the BTK inhibitor treatment after the fixed 
duration therapy. In our experience, there were four patients 
would ultimately went on to receive either zanubrutinib or 
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Table 3.  Adverse events in 14 patients who underwent at least 
1 cycle of VTD 

Event term  Any  Grade ≥ 3

Hematologic 
    Neutropenia  2 (14.3)  2 (14.3)
    Anemia 4 (28.6)  3 (21.4)
    Thrombocytopenia  3 (21.4)  1 (7.1)
Non-hematologic   
    Peripheral neuropathy 6 (42.9)  0 (
    Constipation 8 (57.1)  1 (7.1)
    Skin rash 2 (14.3)  0 (
    Fatigue  1 (7.1)  1 (7.1)
Documented infection  
    Viral  0 (
    Bacterial  3 (21.4)
    Fungal   0 (
Dose reduction   
    Bortezomib   6 (42.9)
    Thalidomide   0 (
Dose delay   4 (28.6)
VTD, bortezomib-thalidomide-dexamethasone.

Table 4.  Previous clinical trials of fixed duration treatment for previously untreated WM  

 Study design Total patients Treatment MRR (%) ORR (%)

Current study  Phase II, single arm 15 Bortezomib+thalidomide+dexamethasone 64.8 78.6
Treon et al. [19]a) Phase II, single arm 25 Rituximab+thalidomide 64 72
Ghobrial et al. [9] Phase II, single arm 26 Rituximab+bortezomib  65.4 88.5
Dimopoulos et al. [17] Phase II, single arm 59 Rituximab+bortezomib+dexamethasone 67.8 84.7
Buske et al. [20] Phase III, RCT 100 Rituximab+bortezomib+cyclophosphamide 80.6 94.6
     +dexamethasone
  100 Rituximab+cyclophosphamide+dexamethasone 69.9 86.7
MRR, major response rate; ORR, overall response rate; RCT, randomized controlled trial; WM, Waldenstrom macroglobulinemia. a)This 
trial included both previously untreated (n=20) and relapsed/refractory (n=5) patients.
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pirtobrutinib, and all of them achieved MRR. 
As for the recent quadruplet therapy using rituximab, bort-

ezomib, cyclophosphamide and dexamethasone (B-DRC),  
one should note that although B-DRC (MRR 80.6%) showed 
better response compared to DRC (MRR 69.9%), this clinical 
benefit did not translate into survival gain [20]. In the era of 
emerging novel therapies such as bispecifics, preserving T 
cell repertoire is especially important. In this sense chemo-
therapy free regimen is always preferred over cytotoxic 
agents use. On the other hand, rituximab is associated with 
prolonged B cell depletion and secondary hypogammaglob-
ulinemia [21]. Rituximab may dampen humoral response 
and therefore increase the risk of infection complications 
[22], and this was especially relevant during the pandemic. 
As such, our chemo-free, antibody-free VTD regimen may 
be hold some advantage in certain settings—especially for 
patients with concurrent amyloidosis. 

We acknowledge that our bortezomib schedule might be 
the culprit for higher rates of peripheral neuropathy and 
dose reduction. For rapid tumor shrinkage purpose, all  
patients underwent twice weekly bortezomib schedule for 
cycle 1. However, per attending physician’s decision, week-
ly bortezomib schedule was also allowed from subsequent  
cycles. 

One of the most obvious limitations of this study is the 
small number of patients. However, it is worth noting that 
this trial is followed by a companion Korean multi-center 
phase II trial (NCT03697356, BALLONDOR) investigating 
the efficacy of rituximab in combination with bortezomib-
lenalidomide-dexamethasone for treatment-naïve WM. In 
the subsequent BALLONDOR trial, 54 patients have been 
enrolled: the results of this study is expected to answer some 
of the questions not addressed by ours such as the optimal 
bortezomib dose and delivery schedule and the mutation 
status on the treatment outcomes. Specifically, MYD88 muta-
tion status was available in only seven patients in our study 
and CXCR4 in none. Although we do not believe this nega-
tively affected our study as MYD88 mutation status is not 
related survival or response to immunochemotherapy [23], 
there is a need for better understanding on the relationship 
between mutational landscape and response to PIs.

All in all, we hereby provide proof-of-concept that PI+IMiD 

combination may be an attractive backbone for fixed dura-
tion treatment of previously untreated WM. Also, we beli-
eve our study eloquently addresses achieving the daunting  
societal quest of health equity: for physicians, re-discovery of 
relatively accessible drugs can be the simplest step towards 
fixing the ever-growing disparities.

Ethical Statement 
The study was conducted according to the Declaration of Helsinki 
and was approved by the institutional review board of Seoul Natio-
nal University Hospital (H-1605-137-765). Informed consent was 
taken from all patients before participating in any study-related 
procedure.

Author Contributions
Conceived and designed the analysis: Byun JM, Shin J, Yoon SS, 
Koh Y.
Collected the data: Byun JM, Kim SA, Park H, Lee J, Shin DY, Hong 
J, Lee JO, Bang SM, Kim I, Yoon SS, Koh Y.
Contributed data or analysis tools: Byun JM, Kim SA, Park H, Lee J, 
Shin DY, Hong J, Lee JO, Bang SM, Kim I, Yoon SS, Koh Y.
Performed the analysis: Byun JM, Koh Y.
Wrote the paper: Byun JM, Koh Y.
Reviewed the paper: Shin J, Kim SA, Park H, Lee J, Shin DY, Hong 
J, Lee JO, Bang SM, Kim I, Yoon SS.

ORCID iDs
Ja Min Byun  : https://orcid.org/0000-0003-1780-5553
Youngil Koh  : https://orcid.org/0000-0002-8926-8067

Conflicts of Interest
Bortezomib (Velkin®) was provided by Boryung Pharmaceutical 
Co.

Acknowledgments
Parts of this study was presented as an oral abstract at the 48th 
Annual Meeting of the Japanese Society of Myeloma, Tokyo,  
Japan. We would like to thank all the medical staff at Seoul National 
University Hospital, especially Eun Hee Park, for her devotion and  
unwavering support. Lastly, we thank the patients and their fami-
lies for participation. 

Ja Min Byun, VTD as Frontline Therapy for WM 

1.  Castillo JJ, Advani RH, Branagan AR, Buske C, Dimopoulos 
MA, D’Sa S, et al. Consensus treatment recommendations 
from the tenth International Workshop for Waldenstrom 
Macroglobulinaemia. Lancet Haematol. 2020;7:e827-37.

2.  Gertz MA. Waldenstrom macroglobulinemia: 2023 update on 

diagnosis, risk stratification, and management. Am J Hema-
tol. 2023;98:348-58.

3.  Staber PB, Kersten MJ. EHA endorsement of ESMO clinical 
practice guidelines for diagnosis, treatment, and follow-up 
for Waldenstrom’s macroglobulinemia. Hemasphere. 2021;5: 

References

https://orcid.org/0000-0002-8926-8067
https://orcid.org/0000-0003-1780-5553


680     CANCER  RESEARCH  AND  TREATMENT

Cancer Res Treat. 2024;56(2):675-680

e634.
4.  Kastritis E, Leblond V, Dimopoulos MA, Kimby E, Staber P, 

Kersten MJ, et al. Waldenstrom’s macroglobulinaemia: ESMO 
clinical practice guidelines for diagnosis, treatment and fol-
low-up. Ann Oncol. 2019;30:860-2.

5.  Buske C, Tedeschi A, Trotman J, Garcia-Sanz R, MacDonald 
D, Leblond V, et al. Ibrutinib plus rituximab versus placebo 
plus rituximab for Waldenstrom’s macroglobulinemia: final 
analysis from the randomized phase III iNNOVATE study. J 
Clin Oncol. 2022;40:52-62.

6.  Tam CS, Opat S, D’Sa S, Jurczak W, Lee HP, Cull G, et al. A 
randomized phase 3 trial of zanubrutinib vs ibrutinib in 
symptomatic Waldenstrom macroglobulinemia: the ASPEN 
study. Blood. 2020;136:2038-50.

7.   Hatashima A, Karami M, Shadman M. Approved and emerg-
ing Bruton’s tyrosine kinase inhibitors for the treatment of 
chronic lymphocytic leukemia. Expert Opin Pharmacother. 
2022;23:1545-57.

8.  Castillo JJ, Gustine JN, Meid K, Dubeau T, Severns P, Treon 
SP. Ibrutinib withdrawal symptoms in patients with Walden-
strom macroglobulinemia. Haematologica. 2018;103:e307-10.

9.  Ghobrial IM, Xie W, Padmanabhan S, Badros A, Rourke M, 
Leduc R, et al. Phase II trial of weekly bortezomib in combina-
tion with rituximab in untreated patients with Waldenstrom 
Macroglobulinemia. Am J Hematol. 2010;85:670-4.

10.  Dimopoulos MA, Chen C, Kastritis E, Gavriatopoulou M, 
Treon SP. Bortezomib as a treatment option in patients with 
Waldenstrom macroglobulinemia. Clin Lymphoma Myeloma 
Leuk. 2010;10:110-7.

11.  Dimopoulos MA, Zomas A, Viniou NA, Grigoraki V, Galani 
E, Matsouka C, et al. Treatment of Waldenstrom’s macroglob-
ulinemia with thalidomide. J Clin Oncol. 2001;19:3596-601.

12.  Dimopoulos MA, Tsatalas C, Zomas A, Hamilos G, Panayi-
otidis P, Margaritis D, et al. Treatment of Waldenstrom’s mac-
roglobulinemia with single-agent thalidomide or with the 
combination of clarithromycin, thalidomide and dexametha-
sone. Semin Oncol. 2003;30:265-9.

13.  Jeong S, Kong SG, Kim DJ, Lee S, Lee HS. Incidence, preva-
lence, mortality, and causes of death in Waldenstrom macrog-
lobulinemia: a nationwide, population-based cohort study. 
BMC Cancer. 2020;20:623.

14.  Owen RG. Developing diagnostic criteria in Waldenstrom’s 

macroglobulinemia. Semin Oncol. 2003;30:196-200.
15.  Treon SP. How I treat Waldenstrom macroglobulinemia. 

Blood. 2015;126:721-32.
16.  Varghese AM, Rawstron AC, Ashcroft AJ, Moreton P, Owen 

RG. Assessment of bone marrow response in Waldenstrom’s 
macroglobulinemia. Clin Lymphoma Myeloma. 2009;9:53-5.

17.   Dimopoulos MA, Garcia-Sanz R, Gavriatopoulou M, Morel P, 
Kyrtsonis MC, Michalis E, et al. Primary therapy of Walden-
strom macroglobulinemia (WM) with weekly bortezomib, 
low-dose dexamethasone, and rituximab (BDR): long-term 
results of a phase 2 study of the European Myeloma Network 
(EMN). Blood. 2013;122:3276-82.

18.  National Comprehensive Cancer Network. Clinical practice 
guidelines in oncology, Waldenstrom macroglobulinemia/
lymphoplasmacytic lymphoma, version 1.2023 [Internet].  
Plymouth Meeting, PA: National Comprehensive Cancer Net-
work; 2023 [cited 2023 Sep 25]. Available from: https://www.
nccn.org/professionals/physician_gls/pdf/waldenstroms.
pdf.

19.  Treon SP, Soumerai JD, Branagan AR, Hunter ZR, Patterson 
CJ, Ioakimidis L, et al. Thalidomide and rituximab in Walden-
strom macroglobulinemia. Blood. 2008;112:4452-7.

20.  Buske C, Dimopoulos MA, Grunenberg A, Kastritis E,  
Tomowiak C, Mahe B, et al. Bortezomib-dexamethasone, 
rituximab, and cyclophosphamide as first-line treatment for 
Waldenstrom’s macroglobulinemia: a prospectively rando-
mized trial of the European Consortium for Waldenstrom’s 
Macroglobulinemia. J Clin Oncol. 2023;41:2607-16.

21.  McLaughlin P, Grillo-Lopez AJ, Link BK, Levy R, Czuczman 
MS, Williams ME, et al. Rituximab chimeric anti-CD20 mono-
clonal antibody therapy for relapsed indolent lymphoma: half 
of patients respond to a four-dose treatment program. J Clin 
Oncol. 1998;16:2825-33.

22.  Aksoy S, Dizdar O, Hayran M, Harputluoglu H. Infectious 
complications of rituximab in patients with lymphoma dur-
ing maintenance therapy: a systematic review and meta-anal-
ysis. Leuk Lymphoma. 2009;50:357-65.

23.  Abeykoon JP, Paludo J, King RL, Ansell SM, Gertz MA, 
LaPlant BR, et al. MYD88 mutation status does not impact 
overall survival in Waldenstrom macroglobulinemia. Am J 
Hematol. 2018;93:187-94.




