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Background
The incidence of lymphoplasmacytic lymphoma (LPL) is lower in Asian than in Western 
populations. Few studies have described the clinical features and treatment outcomes 
of patients with LPL, including non-IgM LPL, in East Asia.

Methods
We retrospectively analyzed patients diagnosed with LPL at Asan Medical Center between 
January 2001 and March 2016. We evaluated the clinical features and survival outcomes 
of patients with LPL and non-IgM LPL and compared these data with those of patients 
with LPL/Waldenström’s macroglobulinemia (WM).

Results
The median age at diagnosis of patients with LPL was 61.5 years (range, 34‒77 yr); most 
patients were male (91%). Approximately three-quarters of the 22 patients with LPL were 
in the low or intermediate risk groups according to the International Prognostic Scoring 
System for Waldenström’s Macroglobulinemia classification. The median follow-up du-
ration was 75 months [95% confidence interval (CI), 48‒102 mo], and the median overall 
survival (OS) was 81 months (95% CI, 0‒167 mo). The number of patients in the non-IgM 
LPL group who exhibited extramedullary involvement was higher than in the LPL/WM 
group. OS of the LPL/WM group was improved compared with that of the non-IgM LPL 
group [median not reached vs. 10.0 mo (95% CI, 0‒36.7); P=0.05].

Conclusion
We present a single-center experience of 22 patients with LPL, including a non-IgM co-
hort, in Korea. The treatment of non-IgM LPL was heterogeneous, and patients with 
non-IgM LPL showed a higher 5-year mortality rate and more adverse prognostic factors 
than those with LPL/WM.
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INTRODUCTION

According to the latest World Health Organization (WHO) 
classification revised in 2016, lymphoplasmacytic lymphoma 
(LPL) is a monoclonal expansion of B-lymphocytes with 
varying degrees of B-cell differentiation from small lympho-
cytes to plasma cells [1, 2]. Waldenström’s macroglobulin-
emia (WM) is a subset of LPL with bone marrow involvement 
and the presence of circulating immunoglobulin M (IgM) 
paraprotein [2]. LPL presenting with serum monoclonal IgM, 

referred to as LPL/WM in clinical practice, is frequent, 
whereas non-IgM LPL presenting with IgG or IgA is rare 
and accounts for ＜5% of all LPL cases [3].

The incidence of LPL is approximately 0.3–0.4 cases per 
million persons per year in Asia, which is 10-fold lower 
than in Western countries [4]. Possible reasons for this differ-
ence in incidence likely include race-dependent genetic pre-
disposition to LPL, lifestyle differences, and environmental 
factors [5].

Recently, a mutation in MYD88 (MYD88 L265P) has been 
recognized in most patients with IgM LPL/WM, accounting 
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for ＞90% of tumor samples from patients with LPL [6]. 
This mutation plays a crucial role in the pathogenesis of 
LPL/WM and can help to differentiate B-cell lymphomas 
and plasma cell myeloma, both of which warrant further 
research [6]. A previous study reported that fewer patients 
with non-IgM LPL harbor this mutation than those with 
classic LPL/WM; consequently, these 2 diseases may have 
different disease entities [7].

Limited information is available regarding the clinical fea-
tures of patients with non-IgM LPL and LPL/WM in East 
Asia. Therefore, in this study, we present our experiences 
of evaluating the clinical features and survival outcomes 
of 22 patients with LPL. Moreover, we present the clinical 
characteristics and treatment outcomes of patients with 
non-IgM LPL at our institution in Korea.

MATERIALS AND METHODS

Study design and patients
This retrospective cohort study used prospectively col-

lected data from the lymphoma registry of Asan Medical 
Center, a university-affiliated, tertiary referral center located 
in Seoul, Korea. The registry contains demographic, clinical, 
and laboratory data, as well as outcomes of patients with 
LPL, treated at Asan Medical Center. Twenty-two patients 
who were enrolled in the registry and who were diagnosed 
with LPL between January 2001 and March 2016 were 
included. Among these patients, we identified 8 patients 
diagnosed with non-IgM LPL. The institutional review board 
of Asan Medical Center approved this study and waived 
the requirement for informed consent owing to its retro-
spective nature.

The diagnosis of LPL was based on clinical, laboratory, 
molecular, and morphological findings, according to the 
WHO criteria. Patients’ clinical presentations and laboratory 
data were obtained from medical records and reviewed. 
Laboratory findings such as platelet and white blood cell 
counts; hemoglobin, beta2-microglobulin (2-MG), serum 
albumin, and serum lactate dehydrogenase (LDH) levels; se-
rum protein electrophoresis results; and immunofixation re-
sults were reviewed. Additionally, the cytogenetic and mor-
phologic results of bone marrow biopsies were reviewed.

Treatment and definition of response
Considering the small study cohort and the heterogeneous 

nature of the associated treatment regimens, data and out-
comes are described for each patient. Response to treatment 
was evaluated using consensus-based uniform response cri-
teria that were established at the 6th International Workshop 
on LPL/WM [8]. Complete response (CR) was defined as 
immunofixation negativity in serum and no histologic evi-
dence of bone marrow involvement with any resolution 
of adenopathy/organomegaly and other signs of symptoms. 
Very good partial response was defined as a ≥90% reduction 
in M protein; partial response (PR) was defined as at least 
a 50% reduction in serum M protein and reduction in extra-

medullary disease without any evidence of new symptoms 
or signs of active disease. Stable disease (SD) was defined 
as a ＜25% reduction and ＜25% increase in serum IgM 
by electrophoresis without progression of adenopathy/orga-
nomegaly, cytopenias, or clinically significant symptoms 
due to disease and/or signs of WM. Minor response (MR) 
was defined as at least a 25% reduction in M protein; pro-
gressive disease (PD) was defined as a 25% increase in serum 
IgM by protein electrophoresis, confirmed by a second 
measurement.

Statistical analysis
Patient characteristics and treatment outcomes were sum-

marized with the use of descriptive statistics. Overall survival 
(OS) was measured from the date of diagnosis to the date 
of death from any cause; survivors were tracked to the time 
of the last follow-up. Progression-free survival (PFS) was 
measured from the date of diagnosis to the date of progression 
or death from any cause, whichever occurred first. OS and 
PFS curves were estimated using the Kaplan-Meier method 
and compared using the log-rank test. Analyses were per-
formed using IBM SPSS Statistics, version 23.0 (IBM, 
Armonk, NY, USA).

RESULTS

Clinical characteristics of patients
A total of 22 patients with LPL were identified, including 

8 patients with non-IgM LPL and 14 patients with LPL/WM 
[identified from within our non-Hodgkin lymphoma (NHL) 
cohort of 4,469 patients], at the time of analysis. The baseline 
characteristics of patients with LPL, consisting of patients 
with non-IgM LPL and LPL/WM, are summarized in Table 
1. LPL was more common among men (N=20, 90.9%) with 
a median age at diagnosis of 61.5 years (range, 34–77 yr). 
Regarding the International Prognostic Scoring System for 
Waldenström’s Macroglobulinemia classification, approx-
imately three-quarters of patients (77.2%) were in the low 
or intermediate risk group. There was bone marrow involve-
ment in all except 2 (90.9%) patients. Approximately 75% 
(N=20) of patients had extramedullary involvement.

The most common symptoms at initial presentation were 
dyspnea on exertion (N=4, 18.2%) due to anemia (N=2), 
pleural effusion (N=1), or heart failure (N=1) secondary to 
cardiac amyloidosis, and edema with newly developed or 
progressive azotemia (N=4, 18.2%). Four (18%) patients were 
asymptomatic. All of the asymptomatic patients initially vis-
ited a clinic for reversed albumin/globulin ratios on a regular 
screening test. Median LDH and 2-MG levels were 171.5 
U/L (range, 91–794 U/L) and 3.5 g/L (range, 2.2–41 g/L), 
although serum 2-MG data were available for only 21 
patients.

Comparison between non-IgM LPL and LPL/WM
We compared non-IgM LPL patients with LPL/WM pa-

tients using descriptive statistics, given the relatively small 
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Table 1. Baseline patient characteristics.

Characteristics Total  (N=22) Non-IgM LPL (N=8) LPL/WM (N=14)

Age (range, yr)   61.5 (34–77)   65.5 (58–69)      57 (34–77)
   ＜65      13 (59.1%)        3 (37.5%)      10 (71.4%)
   ≥65        9 (40.9%)        5 (62.5%)        4 (28.6%)
Male, %      20 (90.9%)        7 (87.5%)      13 (92.9%)
Leukocytes, ×109/L     5.7 (2.7–21.2)     6.4 (3.2–21.2)     5.6 (2.7–15.4)
Hemoglobin, g/dL   10.8 (8–14)   11.2 (8–12)   10.7 (8–14)
   Hemoglobin ＜11.5      13 (59.1%)        4 (50.0%)        9 (64.3%)
Platelets, ×109/L 199.0 (34–585)    174 (59–237)    238 (34–585)
   Platelets ＜150        6 (27.3%)        2 (25.0%)        4 (28.6%)
2-MG, mg/L (range)a)     3.5 (2.2–41)   12.8 (2.3–41)     3.5 (2.2–30)
Albumin, g/dL (range)     3.3 (1.5–4.5)     3.3 (1.5–4.5)     3.2 (1.5–4.3)
LDH, U/L 171.5 (91–794) 209.5 (121–499) 161.5 (91–794)
ISSWM
   Low        5 (22.7%)        2 (25.0%)        3 (21.4%)
   Intermediate      12 (54.5%)        4 (50.0%)        8 (57.1%)
   High        5 (22.7%)        2 (25.0%)        3 (21.4%)
ECOG PS
   0–1      20 (90.9%)        7 (87.5%)      13 (92.9%)
   ≥2        2 (9.1%)        1 (12.5%)        1 (7.1%)
Extranodal involvement sites
   ＜2      14 (63.6%)        3 (37.5%)      11 (78.6%)
   ≥2        8 (36.4%)        5 (62.5%)        3 (21.4%)
BM involvement, present      20 (90.9%)        8 (100%)      12 (85.7%)
Extramedullary involvement, present      15 (75.0%)        7 (87.5%)        8 (66.7%)
B symptoms, present        2 (9.1%)        1 (12.5%)        1 (7.1%)
Organomegaly, present      10 (45.5%)        3 (37.5%)        7 (50%)
Lymphadenopathy, present      13 (59.1%)        4 (50.0%)        9 (64.0%)
Neuropathy, present        5 (22.7%)        1 (12.5%)        4 (28.6%)
Amyloidosis, present        2 (9.1%)        1 (12.5%)        1 (7.1%)
Visual changes, present        2 (9.1%)        0 (0%)        2 (14.3%)
Cytogenetic abnormalities, presentb)        6 (30.0%)        3 (37.5%)        3 (25.0%)

a)One patient with LPL/WM was excluded because of missing data for 2-MG. b)Two patients with LPL/WM were excluded because of missing 
data for cytogenetics.
Abbreviations: 2-MG, beta2-microglobulin; BM, bone marrow; ECOG PS, Eastern Cooperative Oncology Group Performance Status; ISSWM, 
International Prognostic Scoring System for Waldenström’s Macroglobulinemia; LDH, lactate dehydrogenase; LPL, lymphoplasmacytic 
lymphoma; WM, Waldenström’s macroglobulinemia.

sample sizes of these 2 groups. In the non-IgM LPL cohort, 
5 (62.5%) patients exhibited IgG paraproteins, 1 (12.5%) patient 
exhibited IgA paraproteins, and 2 (25.0%) patients were 
non-secretory. The median age of the non-IgM LPL group was 
older than that of the LPL/WM group, with similar gender 
distributions. Regarding symptoms at initial presentation in the 
2 groups, edema with newly developed or progressive azotemia 
(N=3, 37.5%) was the most common symptom in the non-IgM 
LPL group, while dyspnea on exertion (N=3, 21.4%) and dizziness 
due to anemia (N=3, 21.4%) were the most common symptoms 
in patients with LPL/WM. The laboratory results were similar 
across the 2 groups, except for 2-MG and LDH levels (non-IgM 
LPL group vs. LPL/WM group; 12.8 g/L vs. 3.5 g/L, 210 g/L 
vs. 162 U/L, respectively).

Treatment and outcome
Disease courses and treatment outcomes of the 22 patients 

with LPL are summarized in Table 2. Fourteen patients 

with systemic symptoms or organ impairment were treated 
immediately after diagnosis, while 7 patients without sys-
temic symptoms were only observed. One patient died of 
infection after sudden cardiac arrest unrelated to the disease 
during pretreatment work-up. Four patients received ritux-
imab (R)-based treatment including R combined with cyclo-
phosphamide, doxorubicin, vincristine, and prednisolone 
(R-CHOP) and R combined with bendamustine (BR). 
CHOP or CHOP-like regimens, including CVP or CP regi-
mens that consisted of cyclophosphamide and prednisolone, 
with or without vincristine, were administered to 7 patients. 
Fludarabine or high-dose dexamethasone was used as a 
first-line treatment for 2 patients showing durable 
responses. Among the 7 patients who were observed at 
the time of diagnosis, 6 showed SD durations from 2 months 
(patient No. 22) to 120 months (patient No. 11). One patient 
(patient No. 21) received radiation therapy to the primary 
lesion (nasopharynx) without systemic therapy and showed 
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Table 2. Outcomes and treatments of patients.

No. Age/gender, 
non-IgM type ISSWM Involved site First treatment 

(mo)
Progression 

course
Further 

treatment Survival OS (mo)

Non-IgM LPL
01 58/M, free 

kappa
Low BM, bone MP*1→FDR 

*5→MR(2)→PD
Dyspnea, 

increased 
involvement 
of BM

R*8→MR(2)
→CVP*1→lost to 
follow-up

Died with 
unknown 
disease status 

  10.0

02 62/M, IgG Int BM, bone, 
LN

VAD*1→CHOP*1→
observe→SD(52)→PD

Increased serum 
M-spike, 
involvement 
of BM

Lost to follow-up Died due to 
disease 
progression

  57.8

03 69/F, IgG High BM, LN Observe→SD(24)
→PD

ALL 
transformation

Supportive care Died due to 
disease 
progression

  24.3

04 62/M, free 
kappa

Int BM, bone VAD*1→CHOP*2 Unable to assess Died due to 
pneumonia

    2.2

05 69/M, IgG Int BM, LN, 
spleen

BR*6→PR Alive without PD 120.2

06 65/M, IgA Low BM, pleura CVP*2→lost to 
follow-up

Lost to follow-up Died with 
unknown 
disease status

    5.0

07 66/M, IgG Int BM VMP*1→CVP*6
→PR(48)→PD

Increased serum 
M-spike

MP*7→CR Alive without 
disease

  61.0

08 69/M, IgG High BM, LN, 
pleura

Died with infection 
after sudden 
cardiac arrest 
during 
pretreatment 
work-up

     1.1

IgM LPL
09 77/M Int BM, LN, 

pleura
CVP*2→refuse 

treatment→PD
Increased 

pleural 
effusion

Supportive care Died due to 
disease 
progression

  21.4

10 53/M Int BM, LN, 
spleen

R-CHOP*1→stop due 
to poor condition

Supportive care Died due to 
sudden cardiac 
arrest

    2.0

11 66/M Int BM, LN Observe→SD(120)
→PD

Increased lymph 
nodes on CT

R-CVP*4→PR→
observe (10)→ 
PD→BR*6→PR

Alive without PD 151.6

12 61/M Int BM, LN, GIT, 
mesentery

HD-dex*2→PD Increased serum 
M-spike, BM 
involvement

FDR*6→PR(63) 
→PD→retrial of 
FDR *1→PD

Died with PD 
(cardiac 
amyloidosis)

  81.0

13 70/M HIgh BM Observe (22)→PD Cytopenia Chlorambucil*6→
PR(18)→PD→HD
-MA*4→PD→ICE
-dex*6→PR(19)→
PD→BR*6→PR(5)
→PD→R-CHOP*
6→PR

Alive without PD   86.0

14 57/M Int LN Observe→lost to 
follow-up

Alive with 
unknown 
disease status

  82.4

15 47/M Int BM, LN CP*9→PR(2)→PD Massive pleural 
effusion, 
increased BM 
involvement

FDR*4→SD→
lost to follow-up

Died with 
unknown 
disease status

  12.9

16 58/M Int BM, LN CVP*8→CR(16)→PD Increased serum 
M-spike

Retrial of CVP*4 
→PR(11)→PD→ 
lost to follow-up

Alive with 
unknown 
disease status

  75.0

17 45/M Low BM R-CHOP*6→PR Alive without PD   58.2
18 56/M Low BM Observe→SD(9)

→PD
Progressive 

anemia
BR*6→PR Alive without PD   20.1
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Table 2. Continued.

No. Age/gender, 
non-IgM type ISSWM Involved site First treatment 

(mo)
Progression 

course
Further 

treatment Survival OS (mo)

19 34/M HIgh BM, LN, 
Spleen

BR*6→PR Alive without PD   19.6

20 56/M Int BM, LN, 
Spleen

Observe→SD(27)
→PD

Progressive 
disease on CT

Refused further 
treatment→
supportive care

Alive with disease   48.7

21 57/F Low Nasopharynx RTx→CR Alive without PD     9.7
22 73/M High BM Observe→SD(2)

→PD
Progressive 

cytopenia
BR*6→PR Alive without PD     9.1

Abbreviations: BM, bone marrow; GIT, gastrointestinal tract; LN, lymph node; LPL, lymphoplasmacytic lymphoma; OS, overall survival; BR, 
bendamustine+rituximab; R, rituximab; CHOP, cyclophosphamide+doxorubicin+vincristine+prednisolone; C(V)P, cyclophosphamide+ 
(vincristine)+prednisolone; FDR, fludarabine; HD-dex, high-dose dexamethasone; HD-MA, high-dose methotrexate+ara-C; ICE-dex, ifosfamide+ 
carboplatin+etoposide+dexamethasone; MP, melphalan+prednisolone; VAD, vincristine+doxorubicin+dexamethasone; VMP, bortezomib+ 
melphalan+prednisolone; ISSWM, International Prognostic Scoring System for Waldenstrom Macroglobulinemia; Int, Intermediate; CR, complete 
response; PR, partial response; MR, minimal response; SD, stable disease; PD, progressive disease.

Fig. 1. Overall survival (A) and progression-free survival (B) curves in overall lymphoplasmacytic lymphoma patients.

CR at the time of analysis.
Among the 11 patients who experienced disease pro-

gression or recurrence after the initial treatment, 2 patients 
refused further treatment, while 9 patients received salvage 
treatment regimens. Salvage treatments included R-based 
regimens, fludarabine, CVP, and chlorambucil and MP 
(melphalan+prednisolone). The R-based regimens were 
most commonly used for salvage treatment and included 
R alone (patient No. 1), R-CVP (patient No. 11), and BR 
(patients No. 18 and 22). Fludarabine was administered 
to 2 patients. Intriguingly, 1 patient who received the MP 
regimen as salvage treatment achieved CR at the time of 
analysis. This patient initially received 6 cycles of CVP 
regimen as first-line treatment.

Overall survival and progression-free survival
Of the 22 patients in the LPL cohort, 10 patients had 

died by the time of analysis. Four patients died of disease 
progression, 2 died of unknown causes, 2 died of infection, 

and 1 died of sudden cardiac arrest unrelated to the disease. 
The median follow-up duration for the 22 patients was 
75 months [95% confidence interval (CI), 48–102 mo] in 
surviving patients. The median OS and PFS were 81 months 
(95% CI, 0–167 mo) and 24 months (95% CI, 0–58 mo; 
Fig. 1A, B), respectively. OS was better in the LPL/WM 
group than in the non-IgM LPL group [median not reached 
vs. 10.0 mo (95% CI, 0–36.7); P=0.05], while the median 
PFS rates were not significantly different between the 2 
groups [33.7 mo (95% CI, 4.3–63.1) vs. 5.8 mo (95% CI, 
3.8–7.7); P=0.39] (Fig. 2A, B, Table 3). Compared to patients 
who received conventional chemotherapy as first-line 
therapy, patients who received the R-based regimen 
showed numerically better OS [R-based regimen vs. con-
ventional regimen; median not reached vs. 57.8 mo (95% 
CI, 0–130.1); P =0.49] and PFS [median not reached vs. 
7.6 mo (95% CI, 0–30.5); P =0.16] (Supplementary Fig. 
S1A,B), although these differences were not statistically 
significant. 
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Fig. 2. Overall survival (A) and progression-free survival (B) curves in patients with lymphoplasmacytic lymphoma (LPL)/Waldenström’s
macroglobulinemia (WM) and non-IgM LPL.

Table 3. OS and PFS of patients in the 2 groups (LPL/WM vs. non-IgM).

Group Median OS (mo) 95% CI P Median PFS (mo) 95% CI P

LPL/WM Not reached - 0.05 33.7 4.3–63.1 0.39
Non-IgM 10 0–36.7   5.8 3.8–7.7

Abbreviations: CI, confidence interval; LPL, lymphoplasmacytic lymphoma; OS, overall survival; PFS, progression-free survival; WM, 
Waldenström’s macroglobulinemia.

DISCUSSION

LPL accounts for ＜1% of NHL [3], and the incidence 
of LPL is approximately 8.3 cases per million per year in 
Western countries [9]. The incidence of LPL in Asia is 10-fold 
lower than that in Western countries [4]. In Korea, LPL 
accounts for 0.8%–1.7% of all cases of NHL [10, 11]. We 
evaluated the clinical characteristics and treatment outcomes 
of 22 patients with LPL from among the 4,469 patients within 
our NHL registry, which has been maintained at our in-
stitution for 15 years. Here, patients with LPL were 0.5% 
of those with NHL. Although previous studies reported the 
incidence of non-IgM LPL as ＜5% of LPL cases [12], our 
incidence (36.3%) was markedly higher. However, since 
there are few studies on the incidence of non-IgM LPL 
in Asia, this finding warrants further population-based 
investigations.

In the current study, LPL was common in elderly patients 
with a median age of 61.5 years, and patients in the LPL 
cohort were predominantly male (20/22, 90.9%), consistent 
with previous reports [11, 13]. Patients with LPL/WM in 
Korea were more commonly male (77.0%–90.9%) than those 
in Western countries (54.5%–66.0%) despite the similar me-
dian age of diagnosis between Korea (57–66 yr) and Western 
countries (62–69 yr) [14, 15]. However, unlike a previous 
report [3], patients in the non-IgM LPL cohort were elderly 
with a median age of 65.5 years with a male preponderance 

(N=7, 87.5%), although further studies based on larger patient 
samples are required to verify this result. Notably, extra-
medullary involvement was more common in the non-IgM 
LPL group than in patients with LPL/WM. This was because 
a number of non-IgM LPL patients had lymph node, lytic 
bone lesion, or pleural involvement. This finding was also 
consistent with the finding of the previous report that in-
dicated that the rate of extramedullary involvement was 
significantly higher in patients with non-IgM LPL [16].

Interestingly, half (N=4) of patients (patients No. 1, 2, 
4, and 7) in the non-IgM group were initially diagnosed 
with multiple myeloma and received 1 cycle of VAD, VMP, 
or MP treatment. In contrast, all patients in the LPL/WM 
group were appropriately diagnosed initially. Of the 4 pa-
tients misdiagnosed with multiple myeloma at initial pre-
sentation, 3 had osteolytic bone lesions, whereas the other 
patient had no bone lesions. This patient without bone lesions 
was referred from another institution with a diagnosis of 
multiple myeloma and had already undergone 1 cycle of 
VMP treatment. All 4 patients were reclassified to non-IgM 
LPL group after confirmation of results via bone marrow 
biopsy. This suggests that the diagnosis of non-IgM LPL 
can be challenging, given that some plasma cell myelomas 
can exhibit lymphoplasmacytoid features at the histo-
morphological level and resemble low-grade lymphomas, 
particularly in cases of osteolytic lesions [17, 18]. Moreover, 
plasma cell neoplasms producing IgM are relatively rare, 
while those producing IgG or IgA are common. This may 
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be one of the reasons why we observed patients misdiagnosed 
as having multiple myeloma only in the non-IgM LPL group.

Although there are no prospective studies regarding stand-
ard treatment regimens for patients with LPL, current 
National Comprehensive Cancer Network guidelines recom-
mend treatment including alkylating agents, nucleoside ana-
logs, bortezomib, and R for symptomatic patients with 
LPL/WM [12]. Treatment of patients with non-IgM LPL 
also follows these guidelines. In this study, a total of 9 patients 
with LPL were available for response evaluation, and 6 of 
9 patients received an R-based regimen, including R-CHOP 
and BR, as well as a CHOP or CHOP-like regimen, including 
CVP and CP, and all patients achieved CR or PR. Currently, 
R-CHOP and BR are commonly-used combination regimens 
based on their active treatment efficacy of at least 90% overall 
response rates in previous randomized trials, supporting re-
sponse in our cases [19, 20]. However, the lack of significant 
changes in OS [R-based regimen vs. conventional regimen; 
median not reached vs. 57.8 mo (95% CI, 0–130.1); P=0.49] 
and PFS [median not reached vs. 7.6 mo (95% CI, 0–30.5); 
P=0.16] in patients who received the R-based regimen as 
first-line therapy should be verified in future studies.

In the current study, the median OS of patients with 
LPL was 81 months (95% CI, 0–167 mo), which is comparable 
to a previous Korean report (70.8 mo, 95% CI, 31–109 mo). 
In contrast to PFS in the LPL/WM and non-IgM groups, 
OS was better in the LPL/WM group than in the non-IgM 
group in the present study, although this finding should 
be cautiously interpreted given the small sample size. 
Furthermore, there appears to be a higher mortality rate 
in the non-IgM LPL group than in the LPL/WM group in 
terms of 1- and 5-year mortality in our case series. Four 
(50%) and 7 (75%) patients in the non-IgM LPL group died 
within 1 and 5 years, respectively, while 1 (8.3%) patient 
and 3 (25%) patients in the LPL/WM group died within 
1 and 5 years, respectively. Although 2 patients died of 
causes unrelated to disease progression within 1 year, the 
mortality rate within 5 years in the non-IgM LPL group 
suggests that patients with non-IgM LPL might have a worse 
prognosis than those with LPL/WM. This hypothesis is sup-
ported by a previous study that showed a shorter survival 
in patients with non-IgM within 1 year [3]. Furthermore, 
the previous study reported that a worse prognosis in patients 
with non-IgM LPL was associated with a higher frequency 
of extramedullary involvement, which is consistent with 
our results. In addition, age and 2-MG are known prognostic 
factors in patients with LPL/WM [21-24]. In the present 
study, the non-IgM LPL group was older and had a higher 
median level of 2-MG than the LPL/WM group. This may 
partly explain the poorer survival outcomes in the non-IgM 
LPL group compared with the LPL/WM group. 

Our study is limited by its retrospective design and the 
small number of patients. In addition, a number of patients 
were lost to follow-up or refused further treatments, which 
rendered response evaluation available for only 9 patients, 
and data on MYD88 mutations in our registry were not 
available for most patients. Considering the small sample 

size, we were unable to perform formal statistical compar-
isons regarding clinical characteristics between the groups 
or evaluate prognostic factors. Moreover, the higher in-
cidence of patients with non-IgM LPL may reflect a referral 
bias inherent to the study hospital. Furthermore, each patient 
received heterogeneous treatments, which likely confounded 
our study outcomes.

In this study, we described our 15 years of experience 
in evaluating the clinical characteristics and treatment out-
comes of patients with LPL at a single institution. Moreover, 
we reviewed the clinical characteristics and treatment out-
comes of patients with non-IgM LPL within our cohort and 
compared their clinical features with those of patients with 
LPL/WM. The treatment of non-IgM LPL was heteroge-
neous, and patients with non-IgM LPL showed a higher 
5-year mortality rate and more adverse prognostic factors 
than those with LPL/WM.
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Supplementary Fig 1. Overall survival (A) and progression-free survival (B) of patients treated with rituximab-based regimen and conventional 
chemotherapy.


