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CD20 expression: A risk
stratification factor for newly
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with t(11;14)
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Chuanying Geng, Huijuan Wang, Wen Gao
and Wenming Chen*

Department of Hematology, Myeloma Research Center of Beijing, Beijing Chaoyang Hospital,
Capital Medical University, Beijing, China

Objective: Translocation (11;14) is one of the most frequent recurrent
cytogenetic abnormalities in multiple myeloma (MM), while its clinical
prognostic value remains controversial. CD20 expression is uncommon in
MM while strongly associated with t(11;14). This study aimed to investigate
whether CD20 could provide further prognostic value in MM patients harboring
t(11;14).

Methods: CD20 expression detected by flow cytometry was retrospectively
analyzed in 211 newly diagnosed MM patients with t(11;14). The clinical
characteristics and outcomes were analyzed between CD20 positive and
negative patients.

Results: CD20 expression was found in 34.6% (73/211) newly diagnosed MM
(NDMM) patients with t(11;14), associated with lower serum creatine levels and
lower incidence of plasmacytoma. Based on similar treatment regimens, CD20
positive patients had a comparable overall response rate to CD20 negative
patients, whereas had a lower CR/sCR (complete response/stringent complete
response) rate than the latter (31.4% vs. 46.4%, P =0.045). Nevertheless, CD20
positive patients had a longer tendency of progression-free survival (PFS) (59.0
vs. 29.0 months, P =0.163) and significantly longer overall survival (OS) (99.0 vs.
56.0 months, P=0.003) than CD20 negative patients. Further investigation
among CD20 expression proportion showed that strong expression of CD20
(>80% of bone marrow plasma cells) exhibited the longest OS (median not
reached, P =0.011). However, the favorable impact of CD20 expression on
survival was eliminated with the contaminant presence of cytogenetic
abnormalities besides t(11;14). Autologous stem cell transplantation (ASCT)
could improve the prognosis of CD20 negative t(11;14) patients. Multivariate
analysis confirmed that CD20 expression was an independent favorable
indicator for longer OS in t(11;14) MM patients.
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Conclusion: CD20 expression is a favorable prognostic factor in NDMM with
t(11;14) and could provide further risk-stratification value in this heterogeneous
disease subgroup.
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Introduction

Multiple myeloma (MM) is a plasma cell malignancy
characterized with heterogeneous clinical presentation and
outcomes. Among various prognostic factors described in
MM, cytogenetic abnormalities (CAs) have a substantial
impact on survival outcomes (1). Risk stratification according
to CAs had provided a practicable prognostic system for MM
patients (2, 3), however it still could not completely explain the
huge discrepancy seen in different individuals. The chromosome
translocation t(11;14)(q13;q32) is one of the most frequent
recurrent CAs, with the prevalence of about 16% to 24% in
newly diagnosed MM (NDMM) (4, 5). However, its clinical
prognostic value remains controversial (4, 6, 7). Some patients
harboring t(11;14) could stay alive for more than 10 years since
diagnosis, while some could present as aggressive disease courses
with short survival, indicating the t(11;14) in MM represents a
heterogeneous subset with diverse cell origins and outcomes.

CD20 is a transmembrane phosphoprotein commonly
expressed on different development stages of B lymphocytes
(8). Although CD20 is not frequently expressed on plasma cells,
reports had shown a prevalence of approximately 20% in
NDMM cases (9), while strongly associated with t(11;14)
translocation (10). However, researches on the prognostic role
of CD20 in MM are quite limited while presenting with
discrepancy results (7, 11, 12). Under this circumstance, we
designed this study to investigate whether CD20 could provide
further risk-stratification value in MM patients harboring
t(11;14).

Materials and methods
Patients

A total of 211 NDMM patients diagnosed between July 2011
and January 2022 in Beijing Chaoyang Hospital (Beijing, China)
with positive chromosome translocation of t(11;14) evaluated by

interphase FISH (Fluorescence in situ hybridization) at diagnosis
were retrospectively enrolled in this study. The diagnosis and
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staging of MM were according to the International Myeloma
Working Group (IMWG) criteria (13). Among all the 211
patients, 187 were treated with bortezomib-based induction
regimens (with or without lenalidomide), 2 were treated with
lenalidomide-based regimens (without bortezomib), 3 were
treated with daratumumab-based regimens and 19 with
traditional chemotherapy regimens. Sixty-six patients had
received autologous stem cell transplantation (ASCT).
Response to therapy was evaluated based on IMWG criteria
(14). The median follow-up duration was 52 (6-132) months by
the cut-off date of 31 Jul 2022. This study has received approval
from the Ethics Committee of Beijing Chaoyang Hospital.
Written informed consents were obtained from all patients.

FISH analysis

Bone marrow samples were purified with CD138 magnetic
beads (Miltenyi Biotec, Germany) to obtain plasma cells and
then were detected by specific probes to assess the following
CAs: t(11;14), t(4;14), t(14;16), del(17p) and 1q21 gain. A total of
at least 200 interphase nuclei were analyzed for each specimen.
The thresholds were defined as the following: 10% for
chromosome translocations including t(11;14), t(4;14) and t
(14;16), while 20% for numerical abnormalities including del
(17p) and 1q21 gains (15).

Flow cytometry

Flow cytometric analysis was performed in all patients at
diagnosis. Bone marrow cells were incubated and then detected
with the following antibodies: CD19, CD20, CD45, CD56,
CD138, CD269, cytoplasm IgM, cytoplasm « and cytoplasm A.
Flow cytometry were analyzed by FACS DIVA software (BD
Biosciences, San Jose, CA). An antigen expressed in more than
20% plasma cells was considered as positivity. Strong expression
was defined as an antigen expressed in >80% of bone marrow
plasma cells (BMPCs), while partial expression was defined as
expressed in 20% to 80% of BMPCs.
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Statistical analysis

Statistical analyses were performed by SPSS version 24.0
(SPSS, Inc, Chicago, IL, USA). The )(2 test or 2-sided Fisher exact
test were used to compare categorical clinical characteristics.
Wilcoxon rank-sum tests were used to compare continuous
clinical characteristics. Progression-free survival (PFS) was
defined as the time from the start of treatment to the first time
of progression, or death from any cause. Overall survival (OS)
was defined as the time from the start of treatment to death from
any cause (16). Kaplan-Meier method was used to plot survival
curves of PFS and OS, while log-rank test was employed to
compare the differences between curves. Cox proportional
hazard regression analysis was used to analyze the prognostic
value of factors. P-value less than 0.05 was considered as
statistical significance.

Results

Clinical characteristics of CD20
expression in MM patients with t(11;14)

Among all the 211 NDMM patients with t(11;14), CD20
expression was found in 34.6% (73/211) patients. Among the 73
patients with CD20 expression, 14 patients (19.2%) were strong
expression, while the left (80.8%) were partial expression. Patient
characteristics were summarized in Table 1. According to the
results, t(11;14) patients presented a relatively high proportion
of IgD (10.0%) and light chain (36.0%) type of M component,
and also were more likely to be accompanied by peripheral blood
plasma cells (16.8%), plasmacytoma (19.9%) and amyloidosis
(8.1%). In the comparison according to CD20 expression, CD20
negative patients were presented higher serum creatine level
(91.4 vs 77.6umol/L, P =0.044) and higher incidence of
plasmacytoma (23.9% vs 12.3%, P =0.048) than CD20 positive
patients. No statistical differences were shown in the aspect of
gender, disease stages, accompanied cytogenetics, hemoglobin,
calcium, lactate dehydrogenase (LDH), albumin, B2-
microglobulin and amyloidosis between the two
groups (Table 1).

CD20 expression and response rate

Among all 211 patients, 187 (88.6%) had received
bortezomib-based induction therapy, while 66 (31.3%) had
received ASCT. The proportion of patients receiving
bortezomib-based induction regimens (87.7% vs. 89.1%, P
=0.821) and ASCT (35.6% vs. 29.0%, P =0.323) were similar
between the CD20 positive and CD20 negative groups (Table 1).
A total of 182 patients had evaluable efficacy to first-line therapy.
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The correlation of CD20 expression and best response rates was
analyzed (Table 2). With the results, the overall response rates
(ORR) were comparable between CD20 positive and negative
groups (90.0% vs. 84.8%, P =0.315). However, CD20 negative
group had a higher CR/sCR (complete response/stringent
complete response) rate than CD20 positive group (46.4% vs.
31.4%, P =0.045). These results showed that t(11;14) patients
with positive CD20 expression were less likely to reach deeper
responses while had similar ORRs compared to those without
CD20 expression.

Survival analysis

In the whole cohort of t(11;14) patients, the median PFS was
32.0 months, and the median OS was 88.0 months. These
survival times were further evaluated according to CD20
expression. With the results, CD20 positive patients had a
longer tendency of PFS than CD20 negative patients (59.0 vs.
29.0 months, P =0.163). However the survival advantage on PFS
did not reach statistical significance (Figure 1A). In the aspect of
0OS, CD20 positive patients had significantly longer overall
survival than CD20 negative patients. The median OS in
CD20 positive patients was 99.0 (95% CI: 61.2-136.8) months,
while in those without CD20 expression was 56.0 (95% CI: 40.5-
71.5) months (P =0.003) (Figure 1B).

The relevance between CD20 expression proportion and
survival time was further investigated. Despite no significant
difference shown in PFS (Figure 1C), results revealed that
patients with strong expression of CD20 (>80% of bone
marrow plasma cells) exhibited the longest overall survival
time (P =0.011), with the median OS still not reached. Survival
time in patients with partial CD20 expression (20%-80% of
BMPCs) was longer than those without CD20 expression
(median OS: 99.0 vs. 56.0 months), while still shorter than
strong expression population nevertheless (Figure 1D).

In our patient cohort, a total of 4 cytogenetic abnormalities
were detected beside t(11;14), including t(4;14), t(14;16), del
(17p) and/or 1q21 gain. Of all 211 patients, 2 patients (0.9%)
carried 3 additional CAs, 7 (3.3%) carried 2 additional CAs, 81
(38.4%) carried 1 additional CA, while the other 121 patients
(57.3%) had no additional CAs. The effect of accompanied CAs
on survival was subsequently analyzed. With the results, CD20
expression exhibited its survival advantage specifically on those
with t(11;14) alone (median PFS: 67.0 vs. 29.0 months, P =0.106;
5-year OS: 84.5% vs. 53.1%, P =0.014) (Figures 2A, B). When
other accompanied CAs presented, there were no significant
differences in survival between CD20 positive and negative
patients (median PFS: 25.0 vs. 30.0 months, P =0.717; median
OS: 60.0 vs. 56.0 months, P =0.114) (Figures 2C, D).

To reduce the effect of the heterogeneity of treatment
regimen on survival analysis, we further analyzed the
prognostic value of CD20 expression in ASCT and non-ASCT
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TABLE 1 Correlation between CD20 expression and clinical characteristics in MM patients with t(11;14).

Gender

Male

Female
Age (years)
DS stage

I

11

111
ISS stage

I

11

111
R-ISS stage

I

11

111
M component

1gG

IgA

IgDh

Light chain

Nonsecretory
Light chain type

K

A

Others
Accompanied cytogenetics

17p deletion

t(4;14)

t(14;16)

1q21 amplification
Hemoglobin (g/L)
Calcium (mmol/L)
Lactate dehydrogenase (U/L)
Serum creatinine (Lmol/L)
Albumin (g/L)
B2-microglobulin (mg/L)
Amyloidosis
Plasmacytoma
Peripheral blood plasma cells
Bortezomib-based induction regimens

ASCT*

Data are presented as n (%) or median (range).
# ASCT, autologous stem cell transplantation.
* means P<0.05.

patients separately. According to the results, the survival
advantage of CD20 expression was attenuated by ASCT. PFS
and OS were comparable in CD20 positive and negative patients
who received ASCT (median PFS: 59.0 vs. 33.0 months, P
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All patients (n=211)

126/211 (59.7)
85/211 (40.3)
59 (28-86)

6/208 (2.9)
32/208 (15.4)
170/208 (81.7)

41/209 (19.6)
59/209 (28.2)
109/209 (52.2)

37/206 (18.0)
139/206 (67.5)
30/206 (14.6)

74/211 (35.1
27/211 (12.8
21/211 (10.0
76/211 (36.0
13/211 (6.2)

)
)
)
)

103/211 (48.8)
95/211 (45.0)
13/211 (6.2)

13/211 (6.2)
4/211 (1.9)

2/211 (0.9)

82/211 (38.9)
95 (46-156)

2.31 (1.47-3.95)

167 (20-492)

85.0 (36.7-1436.6)
36.1 (12.5-51.2)
5.65 (1.00-67.60)

17/211 (8.1)
42/211 (19.9)
33/196 (16.8)
187/211 (88.6)
66/211 (31.3)

CD20 positive (n=73) CD20 negative (n=138) P value
0.660
42/73 (57.5) 84/138 (60.9)
31/73 (42.5) 54/138 (39.1)
59 (28-84) 59 (29-86) 0.240
0.492
2/71 (2.8) 4/137 (2.9)
8/71 (11.3) 24/137 (17.5)
61/71 (85.9) 109/137 (79.6)
0.310
15/71 (21.1) 26/138 (18.8)
24/71 (33.8) 35/138 (25.4)
32/71 (45.1) 77/138 (55.8)
0.490
15/70 (21.4) 22/136 (16.2)
47/70 (67.1) 92/136 (67.6)
8/70 (11.4) 22/136 (16.2)
0.658
27/73 (37.0) 47/138 (34.1)
10/73 (13.7) 17/138 (12.3)
8/73 (11.0) 13/138 (9.4)
26/73 (35.6) 50/138 (36.2)
2/73 (2.7) 11/138 (8.0)
0311
36/73 (49.3) 67/138 (48.6)
35/73 (47.9) 60/138 (43.5)
2/73 (2.7) 11/138 (8.0)
3/73 (4.1) 10/138 (7.2) 0.549
1/73 (1.4) 3/138 (2.2) 1.000
0/73 (0.0) 2/138 (1.4) 0.545
26/73 (35.6) 56/138 (40.6) 0.553
92 (51-142) 97 (46-156) 0.098
2.28 (1.48-3.25) 2.33 (1.47-3.95) 0.385
162 (20-492) 170 (69-487) 0.082
77.6 (36.7-736.2) 91.4 (43.4-1436.6) 0.044*
35.7 (18.8-46.7) 37.0 (12.5-51.2) 0.114
4.98 (1.85-67.60) 5.98 (1.00-61.60) 0.337
6/73 (8.2) 11/138 (8.0) 1.000
9/73 (12.3) 33/138 (23.9) 0.048*
8/66 (12.1) 25/130 (19.2) 0.232
64/73 (87.7) 123/138 (89.1) 0.821
26/73 (35.6) 40/138 (29.0) 0.323

=0.206; median OS: not reached vs. 111.0 months, P =0.274)
(Figures 3A, B). While in those who did not receive ASCT,
although the PFS was not shown differences (36.0 vs. 28.0
months, P =0.428), CD20 positive patients still exhibited
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TABLE 2 Response rate according to CD20 expression.

Response CD20 positive (n=70)
sCR 14/70 (20.0)
CR 8/70 (11.4)
VGPR 22/70 (31.4)
PR 19/70 (27.1)
SD/PD 7/70 (10.0)

10.3389/fonc.2022.1061438

CD20 negative (n=112)

22/112 (19.6)
30/112 (26.8)
18/112 (16.1)
25/112 (22.3)
17/112 (15.2)

sCR, stringent complete response; CR, complete response; VGPR, very good partial response; PR, partial response; SD, stable disease; PD, progressive disease.

Data are presented as n (%).

longer OS than CD20 negative patients (68.0 vs. 50.0 months,
P =0.006) (Figures 3C, D).

Multivariate analysis

Univariate and multivariate analyses were performed to
explore the influence of CD20 expression and relevant clinical
parameters on OS. According to the univariate analyses, age 265
years, R-ISS stage III, calcium >2.6mmol/L, serum creatinine
>130umol/L, LDH 2250U/L, high-risk cytogenetics and
peripheral blood plasma cells were associated with shorter OS,
while CD20 expression was associated with longer OS (Table 3).
In multivariate analysis, the prognostic values of these
parameters were further examined. With the results, CD20
expression retained its favorable impact on OS (HR 0.600,
95% CI: 0.363-0.994, P =0.047). Other factors that were
significant in multivariate analysis included age =65 years

—— CD20 positive (n=73)
—— CD20 negative (n=138)

1.0+

0.5

Cumulative Survival (probability)

P=0.163
0.0 T T 1
0 50 100 150
PFS (months)
C
CD20 expression
%1_0_ —— Strong expression (n=14)
K —— Partial expression (n=59)
g —— No expression (n=138)
H
2 0.5
@
2
s
H P=0.377
300 - : )
0 50 100 150
PFS (months)

FIGURE 1

(95% CI: 1.170-3.959, P =0.014) and high-risk cytogenetics
(95% CI: 1.485-5.888, P =0.002), both of which indicating
shorter OS (Table 4).

Discussion

The t(11;14) multiple myeloma has been surrounded by
many controversies, including its indefinite biological
characteristics, distinct clinicopathological features, especially
its inconclusive prognostic values (11). Some studies showed
that patients with t(11;14) should be considered as standard-risk
(4, 7, 17), while other argued that t(11;14) was a negative
indicator associated with inferior survival to other standard-
risk patients, especially in novel agent era (6, 18, 19). In general,
t(11;14) was recognized as a group of heterogeneous disease,
which had shown huge discrepancies in outcomes (11, 20, 21).
Herein we obtained credible data from 211 newly diagnosed MM

—— C€D20 positive (n=73)
—— CD20 negative (n=138)

0.5

Cumulative Survival (probability)

P=0.003
0.0+ T T 1
0 50 100 150
OS (months)
CD20 expression
% 1.04 —— Strong expression (n=14)
K —— Partial expression (n=59)
g_ —— No expression (n=138)
3
2 0.5
@
H
s
g P=0.011
0 0.0 T T 1
0 50 100 150
OS (months)

Effect of CD20 expression on survival in t(11;14) MM patients. (A, B) PFS and OS in relation to CD20 expression. (C, D) PFS and OS in relation to
CD20 expression proportion. Strong expression: CD20 expressed in >80% of bone marrow plasma cells (BMPCs); partial expression: CD20
expressed in 20% to 80% of BMPCs; no expression: CD20 expressed in less than 20% of BMPCs
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t(11;14) alone
—— CD20 positive (n=45)
—— CD20 negative (n=76)

1.0

0.5

P=0.106

Cumulative Survival (probability)

0.0 T T 1
50 100 150
PFS (months)

o

(¢}

t(11;14) with other CAs

—— CD20 positive (n=28)
—— CD20 negative (n=62)

1.0

0.5

P=0.717

Cumulative Survival (probability)

50 100 150

PFS (months)

o

FIGURE 2

Cumulative Survival (probability)

Cumulative Survival (probability)

10.3389/fonc.2022.1061438

t(11;14) alone
1.04 —— CD20 positive (n=45)
—— CD20 negative (n=76)
0.51
P=0.014
0.0 T T 1
0 50 100 150
OS (months)
t(11;14) with other CAs
1.0 —— CD20 positive (n=28)
—— CD20 negative (n=62)
0.5+
P=0.114
0.0 T T 1
0 50 100 150

OS (months)

Effect of CD20 expression on survival in t(11;14) MM patients based on accompanied cytogenetic abnormalities (CAs) [t(4;14), t(14;16), del(17p)
and/or 1921 gainl. (A, B) PFS and OS in relation to CD20 expression in patients with t(11;14) alone. (C, D) PFS and OS in relation to CD20

expression in patients with t(11;14) and other accompanied CAs.

patients with t(11;14) and analyzed whether CD20 expression
detected by flow cytometry could further separate the different
prognosis outcomes of t(11;14). With our results, patients with
or without CD20 expression exhibited different clinical
characteristics. CD20 positive patients showed superiority in
much longer survival and better outcome.

As usually expressed on the surface of B lymphocytes, CD20
still could be seen in 7.5%-22% of newly diagnosed MM patients
(9, 22). Within common cytogenetic abnormalities in MM,
CD20 expression was most frequently seen in t(11;14), with a
prevalence rate of about 40-45% (12, 23), which is significantly
higher than those without t(11;14) with the incidence was only
4.5% (23). According to our results, CD20 could be identified in
34.6% of all 211 patients with t(11;14), which was in accordance
with previously published studies (12, 23). CD20 expression did
not show specific correlations with the typical characteristics of
MM such as disease type, stage and accompanied high-risk
cytogenetics. Peripheral blood plasma cells were more
frequently seen in the whole t(11;14) cohort (16.8%), while did
not show a statistical difference between the groups. However,
CD20 negative patients presented with impaired renal function
and a high incidence of plasmacytoma, both of which could
contribute to inferior outcomes of MM (24, 25).

It was also controversial that whether CD20 expression
conferred a good or poor prognostic value in MM (23, 26).
According to some previous studies, the prognostic value of
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CD20 varies among different disease subtypes. An et al. (11)
showed a good prognosis of CD20 expression in t(11;14) MM,
while Huang et al. (12) demonstrated both a longer PFS and OS
of CD20 expression in non-IgD MM. Another report stated that
CD20 positive MM was a group of heterogeneous diseases, of
which CCND1 displayed good prognosis while CCND2
displayed aggressive disease with a poor prognosis (27). In the
present study, a favorable prognostic value of CD20 on overall
survival was revealed in NDMM patients harboring t(11;14),
indicating CD20 expression could provide additional prognostic
information in this specific t(11;14) subgroup.

The prognosis of t(11;14) patients would be strongly affected
by co-existing CAs. A previous study reported that t(11;14) with
additional CAs such as 1q gain, del(1p), del(IGH), del(17p) and
del(13q) had exerted a deleterious effect on median OS
compared with t(11;14) alone (28). A recent study also showed
that the coexistence of del(17p) and t(11;14) presented with
high-risk characteristics with high early death risk and short
survival (21). As to chromosomal abnormalities detected by G-
banding, it has also been reported that t(11;14) group with
additional chromosomal abnormalities (ACAs) had significantly
shorter survival than those without ACAs, and even than t(4;14)
group in MM patients receiving ASCT (29). However, our
previous study showed that the contaminant presence of 1q21
gain did not confer a worse prognosis than t(11;14) alone in
ASCT patients (7). Thus, the prognosis value of CD20 in patients
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with contaminant CAs needs to be further discussed. In the
present study, we found that CD20 lost its prognostic value when
other CAs coexisted with t(11;14), indicating that the
contaminant CAs had changed the biological characteristics of
t(11;14).

An interesting finding in our results that needs to be noted is,
with similar therapeutic regimens, CD20 positive patients were
less likely to reach deep response (CR/sCR) than CD20 negative
patients, whereas exhibited longer survival than the latter. In a
previous study, Huang et al. (12) also reported a slow onset of
response while comparable best response and longer survival of
CD20 positive MM patients. Considering the fact that patients
with t(11;14) usually exhibited a decreased proliferative index
and a lower deep response rate (20, 30), it could be speculated
that CD20 positive t(11;14) myeloma referred to a more indolent
clinical course with a better outcome.

One aspect of the heterogeneity of MM manifested as, even
in the same patient, not all plasma cells expressed CD20. In our
t(11;14) cohort, among the 73 patients with CD20 expression,
only 19.2% were strong expression (CD20 expressed in more
than 80% of BMPCs), while in the others, CD20 expressed only
in parts of BMPCs (20% to 80%). In the survival analysis, results
showed a strong correlation between CD20 expression
proportion and survival time. Patients with strong expression
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of CD20 exhibited the longest OS (median not reached). This
correlation further confirmed the favorable prognostic impact of
CD20 expression on t(11;14) patients.

The best treatment strategies on t(11;14) MM need to be
further explored according to CD20 expression. With our
results, the survival advantage of CD20 expression had been
attenuated by ASCT. This finding was in accordance with a
previous study from our team, which demonstrated that CD20
expression did not show a significant prognosis impact among
MM patients with t(11;14) alone while receiving ASCT (7),
indicating that ASCT could improve the poor prognosis in
CD20 negative t(11;14) patients. However, a retrospective
study showed that in CD20 positive patients, novel agents and
ASCT did not show significant survival benefits (12). In
consideration of the small study population and the
retrospective property of the existing studies, the impact of
ASCT on CD20 expression in such patients still needs to be
further clarified.

Since CD20 positive t(11;14) myeloma presents more like an
indolent disease, it might be possible to combine anti-CD20
monoclonal antibody with conventional anti-MM therapy to
further improve response rate and eliminate residual disease
(31), and to further improve survival of this MM subgroup that
have already been with good prognosis, probably could turn this
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TABLE 3 Univariate analysis of variables associated with outcomes in MM patients with t(11;14).

Parameter oS
HR 95% CI

Age (years) 1.756 1.004-3.072

> 65 vs. < 65

R-ISS stage 2.268 1.212-4.245

101 vs. I-1T

Calcium (mmol/L) 2.448 1.401-4.278

>2.6Vvs. <26

Serum creatinine (Lmol/L) 2.579 1.517-4.384

> 130 vs. < 130

Hemoglobin (g/L) 1.656 0.973-2.820

<90 vs. 290

Lactate dehydrogenase (U/L) 2.076 1.036-4.162

> 250 vs. < 250

High-risk cytogenetics” 2.957 1.485-5.888

Positive vs. negative

1921 amplification 1.090 0.640-1.857

Positive vs. negative

CD20 expression 0.402 0.215-0.752

Positive vs. negative

Amyloidosis 1.189 0.509-2.782

Yes vs. no

Plasmacytoma 1.089 0.547-2.165

Yes vs. no

Peripheral blood plasma cells 2.978 1.492-5.941

Yes vs. no

HR, harzard ratio; CI, confidence interval.
# High-risk cytogenetics: del(17p), t(4;14) and/or t(14;16).
* means p<0.05, ** means p<0.01, *** means p<0.001.

TABLE 4 Multivariate analysis of variables associated with outcomes in MM patients with t(11;14).

Parameter (O]
HR 95% CI

Age (years) 2.153 1.170-3.959

> 65 vs. < 65

R-ISS stage 0.622 0.201-1.926

III vs. I-1T

Calcium (mmol/L) 1.871 0.994-3.523

>2.6Vvs. <26

Serum creatinine (Lmol/L) 1.724 0.923-3.217

=130 vs. < 130

Lactate dehydrogenase (U/L) 1.695 0.555-5.178

> 250 vs. < 250

High-risk cytogenetics® 2.957 1.485-5.888

Positive vs. negative

CD20 expression 0.600 0.363-0.994

Positive vs. negative

Peripheral blood plasma cells 2.007 0.958-4.204

Yes vs. no

HR, harzard ratio; CI, confidence interval.
# High-risk cytogenetics: del(17p), t(4;14) and/or t(14;16).
* means p<0.05, ** means p<0.01.
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P value

0.048*

0.010*

0.002**

<0.001*

0.063

0.039*

0.002**

0.752

0.004**

0.689

0.809

0.002**

P value

0.014*

0.410

0.052

0.087

0.355

0.002**

0.047*

0.065
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group of patients into a subgroup with the best prognosis in
MM. However, considering limited clinical data, this point of
view remains needing to be further explored. The Bcl-2 inhibitor
venetoclax has also exhibited inspiring efficacy in t(11;14) MM
patients (32, 33). As the relationship between Bcl-2 and CD20
expression still need to be clarified, it remains to be discussed to
develop targeted therapies in such patients, and the prognostic
relevance of CD20 expression under targeted therapies.

There are also some limitations in this study. As a
retrospective study, one of the main limitations is the
heterogeneity of treatment regimens, including induction,
consolidation and maintenance regimens, resulting in difficulty
to interpreting the impact of different therapy on survival.
Another limitation is that repeating detections of CD20 and
t(11;14) at MM relapse were not available in most patients, so it
is still unknown whether CD20 loss after treatment would
contribute to a worse outcome. Larger prospective studies and
continuous monitoring of CD20 are needed to further clarify the
prognostic role of CD20 in t(11;14) MM patients.

In conclusion, our findings suggest that CD20 expression
could provide important prognostic value in NDMM patients
harboring t(11;14) and should be considered as an important
additional risk stratification factor in these specific patients.

Data availability statement

The original contributions presented in the study are
included in the article/supplementary materials. Further
inquiries can be directed to the corresponding author.

Ethics statement

The studies involving human participants were reviewed and
approved by Ethics Committee of Beijing Chaoyang Hospital.

References

1. Rajkumar SV. Multiple myeloma: 2020 update on diagnosis, risk-
stratification and management. Am ] Hematol (2020) 95(5):548-67. doi: 10.1002/
ajh.25791

2. Mikhael JR, Dingli D, Roy V, Reeder CB, Buadi FK, Hayman SR, et al.
Management of newly diagnosed symptomatic multiple myeloma: updated Mayo
stratification of myeloma and risk-adapted therapy (mSMART) consensus
guidelines 2013. Mayo Clin Proc (2013) 88(4):360-76. doi: 10.1016/
j.mayocp.2013.01.019

3. Chng WJ, Dispenzieri A, Chim CS, Fonseca R, Goldschmidt H, Lentzsch S,
et al. IMWG consensus on risk stratification in multiple myeloma. Leukemia (2014)
28(2):269-77. doi: 10.1038/leu.2013.247

4. Fonseca R, Blood EA, Oken MM, Kyle RA, Dewald GW, Bailey R]J, et al.
Myeloma and the t(11;14)(q13;q32); evidence for a biologically defined unique
subset of patients. Blood (2002) 99(10):3735-41. doi: 10.1182/blood.v99.10.3735

5. Avet-Loiseau H, Attal M, Moreau P, Charbonnel C, Garban F, Hulin C, et al.
Genetic abnormalities and survival in multiple myeloma: the experience of the

Frontiers in Oncology

09

10.3389/fonc.2022.1061438

The patients/participants provided their written informed
consent to participate in this study.

Author contributions

WG and WC designed this study. YJ, HZ, GY, CG, and HW
provided study patients and collected data. YJ, HZ, and ZZ
performed data analysis. Y] and HZ wrote the manuscript. WC
supervised the study. All authors contributed to the article and
approved the submitted version.

Funding

This project was supported by Training Fund for Open
Projects at Clinical Institutes and Departments of Capital
Medical University (CCMU2022ZKYXY014).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

intergroupe francophone du myelome. Blood (2007) 109(8):3489-95. doi: 10.1182/
blood-2006-08-040410

6. Gran C, Uttervall K, Borg Bruchfeld J, Wallblom A, Alici E, Gahrton G, et al.
Translocation (11;14) in newly diagnosed multiple myeloma, time to reclassify this
standard risk chromosomal aberration? Eur ] Haematol (2019) 103(6):588-96.
doi: 10.1111/ejh.13325

7. Gao W, Du J, Liu ], Zhou H, Zhang Z, Jian Y, et al. What multiple myeloma
with t(11;14) should be classified into in novel agent era: Standard or intermediate
risk? Front Oncol (2020) 10:538126. doi: 10.3389/fonc.2020.538126

8. Riley JK, Sliwkowski MX. CD20: a gene in search of a function. Semin Oncol
(2000) 27(6 Suppl 12):17-24.

9. Robillard N, Avet-Loiseau H, Garand R, Moreau P, Pineau D, Rapp MJ, et al.
CD20 is associated with a small mature plasma cell morphology and t(11;14) in
multiple myeloma. Blood (2003) 102(3):1070-1. doi: 10.1182/blood-2002-11-3333

10. Mateo G, Castellanos M, Rasillo A, Gutierrez NC, Montalban MA,
Martin ML, et al. Genetic abnormalities and patterns of antigenic expression

frontiersin.org


https://doi.org/10.1002/ajh.25791
https://doi.org/10.1002/ajh.25791
https://doi.org/10.1016/j.mayocp.2013.01.019
https://doi.org/10.1016/j.mayocp.2013.01.019
https://doi.org/10.1038/leu.2013.247
https://doi.org/10.1182/blood.v99.10.3735
https://doi.org/10.1182/blood-2006-08-040410
https://doi.org/10.1182/blood-2006-08-040410
https://doi.org/10.1111/ejh.13325
https://doi.org/10.3389/fonc.2020.538126
https://doi.org/10.1182/blood-2002-11-3333
https://doi.org/10.3389/fonc.2022.1061438
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Jian et al.

in multiple myeloma. Clin Cancer Res (2005) 11(10):3661-7. doi: 10.1158/1078-
0432.CCR-04-1489

11. AnG,XuY, ShiL, Zou D, Deng S, Sui W, et al. t(11;14) multiple myeloma: a
subtype associated with distinct immunological features, immunophenotypic
characteristics but divergent outcome. Leuk Res (2013) 37(10):1251-7.
doi: 10.1016/j.leukres.2013.06.020

12. Huang B, LiJ, Liu J, Gu J. CD20-positive multiple myeloma: can conventional
chemotherapy still be used to achieve ideal outcome for these patients? Leuk
Lymphoma (2016) 57(2):335-40. doi: 10.3109/10428194.2015.1055479

13. International Myeloma Working, G. Criteria for the classification of
monoclonal gammopathies, multiple myeloma and related disorders: a report of
the international myeloma working group. Br ] Haematol (2003) 121(5):749-57.
doi: 10.1046/j.1365-2141.2003.04355.x

14. Durie BG, Harousseau JL, Miguel JS, Blade J, Barlogie B, Anderson K, et al.
International uniform response criteria for multiple myeloma. Leukemia (2006) 20
(9):1467-73. doi: 10.1038/sj.leu.2404284

15. Ross FM, Avet-Loiseau H, Ameye G, Gutierrez NC, Liebisch P, O'Connor S,
et al. Report from the European myeloma network on interphase FISH in multiple
myeloma and related disorders. Haematologica (2012) 97(8):1272-7. doi: 10.3324/
haematol.2011.056176

16. Anderson KC, Kyle RA, Rajkumar SV, Stewart AK, Weber D, Richardson P,
et al. Clinically relevant end points and new drug approvals for myeloma. Leukemia
(2008) 22(2):231-9. doi: 10.1038/sj1eu.2405016

17. Cleynen A, Samur M, Perrot A, Buisson L, Maheo S, Fulciniti M, et al.
Variable BCL2/BCL2L1 ratio in multiple myeloma with t(11;14). Blood (2018) 132
(26):2778-80. doi: 10.1182/blood-2018-09-876433

18. Kaufman GP, Gertz MA, Dispenzieri A, Lacy MQ, Buadi FK, Dingli D, et al.
Impact of cytogenetic classification on outcomes following early high-dose therapy
in multiple myeloma. Leukemia (2016) 30(3):633-9. doi: 10.1038/leu.2015.287

19. Lakshman A, Alhaj Moustafa M, Rajkumar SV, Dispenzieri A, Gertz MA,
Buadi FK, et al. Natural history of t(11;14) multiple myeloma. Leukemia (2018) 32
(1):131-8. doi: 10.1038/leu.2017.204

20. Chakraborty R, Lentzsch S. Prognostic impact of t(11;14) in multiple
myeloma: Black and white or shades of gray? Cancer (2020) 127(1):31-4.
doi: 10.1002/cncr.33206

21. Bal S, Kumar SK, Fonseca R, Gay F, Hungria VT, Dogan A, et al. Multiple
myeloma with t(11;14): unique biology and evolving landscape. Am ] Cancer Res
(2022) 12(7):2950-65.

22. Lin P, Owens R, Tricot G, Wilson CS. Flow cytometric immunophenotypic
analysis of 306 cases of multiple myeloma. Am J Clin Pathol (2004) 121(4):482-8.
doi: 10.1309/74R4-TB90-BUWH-27]X

23. Grigoriadis G, Gilbertson M, Came N, Westerman D, Fellepa F, Jene N, et al.
Is CD20 positive plasma cell myeloma a unique clinicopathological entity? a study

Frontiers in Oncology

10

10.3389/fonc.2022.1061438

of 40 cases and review of the literature. Pathology (2012) 44(6):552-6. doi: 10.1097/
PAT.0b013e3283583f5d

24. Dimopoulos MA, Delimpasi S, Katodritou E, Vassou A, Kyrtsonis MC,
Repousis P, et al. Significant improvement in the survival of patients with multiple
myeloma presenting with severe renal impairment after the introduction of novel
agents. Ann Oncol (2014) 25(1):195-200. doi: 10.1093/annonc/mdt483

25. Ciftciler R, Goker H, Demiroglu H, Aksu S, Sayinalp N, Haznedaroglu IC,
et al. Evaluation of the survival outcomes of multiple myeloma patients according
to their plasmacytoma presentation at diagnosis. Turk ] Haematol (2020) 37
(4):256-62. doi: 10.4274/tjh.galeno0s.2019.2019.0061

26. San Miguel JF, Gonzalez M, Gascon A, Moro MJ, Hernandez JM, Ortega F,
et al. Immunophenotypic heterogeneity of multiple myeloma: influence on the
biology and clinical course of the disease. castellano-leones (Spain) cooperative
group for the study of monoclonal gammopathies. Br ] Haematol (1991) 77(2):185-
90. doi: 10.1111/j.1365-2141.1991.tb07975.x

27. Quinn J, Percy L, Glassford J, Somana K, Rodriguez-Justo M, Yong K.
CD20-positive multiple myeloma - differential expression of cyclins D1 and D2
suggests a heterogeneous disease. Br ] Haematol (2010) 149(1):156-9. doi: 10.1111/
j.1365-2141.2009.08030.x

28. Leiba M, Duek A, Amariglio N, Avigdor A, Benyamini N, Hardan I, et al.
Translocation t(11;14) in newly diagnosed patients with multiple myeloma: Is it
always favorable? Genes Chromosomes Cancer (2016) 55(9):710-8. doi: 10.1002/
gcc.22372

29. Takamatsu H, Yamashita T, Kurahashi S, Saitoh T, Kondo T, Maeda T, et al.
Clinical implications of t(11;14) in patients with multiple myeloma undergoing
autologous stem cell transplantation. Biol Blood Marrow Transplant (2019) 25
(3):474-9. doi: 10.1016/j.bbmt.2018.11.003

30. Paiva B, Vidriales MB, Montalban MA, Perez J], Gutierrez NC, Rosinol L,
et al. Multiparameter flow cytometry (MFC) evaluation of plasma cell (PC) DNA
ploidy status and proliferative rate in 595 multiple myeloma (MM) patients (pts)
included in the Spanish GEM2000 and GEM2005 < 65years trials: Clinical value
and biological insights. Blood (2011) 118(21):1683-4. doi: 10.1182/blood.
V118.21.3938.3938

31. Kapoor P, Greipp PT, Morice WG, Rajkumar SV, Witzig TE, Greipp PR.
Anti-CD20 monoclonal antibody therapy in multiple myeloma. Br ] Haematol
(2008) 141(2):135-48. doi: 10.1111/j.1365-2141.2008.07024.x

32. Kumar S, Kaufman JL, Gasparetto C, Mikhael ], Vij R, Pegourie B, et al.
Efficacy of venetoclax as targeted therapy for relapsed/refractory t(11;14)
multiple myeloma. Blood (2017) 130(22):2401-9. doi: 10.1182/blood-2017-06-
788786

33. Soleimani A, Koka M, Singh ZN, Kesari V, Badros A. Biologic implications
of t(11;14) in multiple myeloma explained with a case of refractory disease sensitive
to venetoclax. Clin Lymphoma Myeloma Leuk (2020) 20(9):e556-9. doi: 10.1016/
j.clm1.2020.05.028

frontiersin.org


https://doi.org/10.1158/1078-0432.CCR-04-1489
https://doi.org/10.1158/1078-0432.CCR-04-1489
https://doi.org/10.1016/j.leukres.2013.06.020
https://doi.org/10.3109/10428194.2015.1055479
https://doi.org/10.1046/j.1365-2141.2003.04355.x
https://doi.org/10.1038/sj.leu.2404284
https://doi.org/10.3324/haematol.2011.056176
https://doi.org/10.3324/haematol.2011.056176
https://doi.org/10.1038/sj.leu.2405016
https://doi.org/10.1182/blood-2018-09-876433
https://doi.org/10.1038/leu.2015.287
https://doi.org/10.1038/leu.2017.204
https://doi.org/10.1002/cncr.33206
https://doi.org/10.1309/74R4-TB90-BUWH-27JX
https://doi.org/10.1097/PAT.0b013e3283583f5d
https://doi.org/10.1097/PAT.0b013e3283583f5d
https://doi.org/10.1093/annonc/mdt483
https://doi.org/10.4274/tjh.galenos.2019.2019.0061
https://doi.org/10.1111/j.1365-2141.1991.tb07975.x
https://doi.org/10.1111/j.1365-2141.2009.08030.x
https://doi.org/10.1111/j.1365-2141.2009.08030.x
https://doi.org/10.1002/gcc.22372
https://doi.org/10.1002/gcc.22372
https://doi.org/10.1016/j.bbmt.2018.11.003
https://doi.org/10.1182/blood.V118.21.3938.3938
https://doi.org/10.1182/blood.V118.21.3938.3938
https://doi.org/10.1111/j.1365-2141.2008.07024.x
https://doi.org/10.1182/blood-2017-06-788786
https://doi.org/10.1182/blood-2017-06-788786
https://doi.org/10.1016/j.clml.2020.05.028
https://doi.org/10.1016/j.clml.2020.05.028
https://doi.org/10.3389/fonc.2022.1061438
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	CD20 expression: A risk stratification factor for newly diagnosed multiple myeloma with t(11;14)
	Introduction
	Materials and methods
	Patients
	FISH analysis
	Flow cytometry
	Statistical analysis

	Results
	Clinical characteristics of CD20 expression in MM patients with t(11;14)
	CD20 expression and response rate
	Survival analysis
	Multivariate analysis

	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


