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Abstract This is the first case series to describe primary
mediastinal large B-cell lymphoma (PMLBL) patients in
children and adolescents in Asia. We retrospectively iden-
tified 17 PMLBL patients diagnosed between 1991 and
2014; in seven of these cases, the diagnosis was confirmed
by central review, representing 1.0% of all NHL and 2.2%
of all B-NHL cases registered. All patients were teenagers,
including seven adolescents, with a median age of 14 years
(range 12-18 years). Ten patients were male, and seven
were female. The 5-year EFS and OS rates were 81.9 and
84.4%, respectively. All seven recent cases remain alive, of
which three received rituximab combination therapy. Inci-
dence, characteristics, and outcome varied considerably
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from those of Western populations. Further studies, includ-
ing molecular analysis, are warranted.
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Abbreviations
PMLBL Primary mediastinal large B-cell lymphoma

NHL Non-Hodgkin lymphoma
DLBCL Diffuse large B-cell lymphoma
B-NHL  B-Cell NHL

oS Overall survival

EFS Event-free survival

CR Complete remission

SCT Stem-cell transplantation

HL Hodgkin lymphoma
Introduction

Primary mediastinal large B-cell lymphoma (PMLBL) is
a rare subtype of non-Hodgkin lymphoma (NHL) in child-
hood arising from mature thymic B cells. In the World
Health Organization classification, PMLBL was originally
described as a subtype of diffuse large B-cell lymphoma
(DLBCL), but is currently classified independently accord-
ing to the results of recent analyses, including molecular
genetics [1]. Clinically, PMLBL occurs in the mediasti-
num and invades aggressively, often causing superior vena
cava syndrome. Reports from Western countries showed
that it is predominant in adolescents and females [2, 3].
In addition, recent clinical trials of pediatric B-cell NHL
(B-NHL) showed inferior outcome of pediatric PMLBL
patients under standard therapy for pediatric B-NHL [4-7],
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Table 1 Reports of children and adolescents with PMLBL

Study Group n Frequency Median age (range) Sex ratio (M/F) EFS/OS References
JPLSG 17 1.0% of NHL 14 (12-18) 1.4 (10/7) 82%/84% Current study
2.2% of B-NHL
COG 20 7.2% of LCL 12.5 (4-19) 1.1 (11/9) 75%185% Lones et al., JCO [12]
BFM 40 1.9% of NHL 13.2 (1.4-17.9) 0.9 (19/21) 65%/NA Burkhardt et al., Blood, [2]
3.3% of B-NHL
FAB/LMB 42 3.8% of B-NHL 15.7 (12.6-19.7) 0.6 (16/26) 66%/73% Gerrard et al., Blood, [3]

PMLBL, Primary mediastinal large B-cell lymphoma; M/F, male/female; EFS, event-free survival; OS, overall survival; JPLSG, Japanese Pedi-
atric Leukemia/Lymphoma Study Group; COG, Children’s Oncology Group; BFM, Berlin—Frankfurt-Miinster; FAB/LMB, French—-American—
British/Lymphome Malins de Burkitt; NHL, non-Hodgkin lymphoma; LCL, Large-cell Lymphoma

therefore, stratified to the other treatment option. On the
other hand, little is known about PMLBL of Asian children.
Herein, we report a retrospective study of PMLBL in Japa-
nese children and adolescents.

Methods

The clinical data of children and adolescents with PMLBL
in this study consisted of two separate cohorts. Cohort 1
includes the patients (diagnosed between 1991 and 2004)
from the registries of four local clinical study groups
in Japan, the Tokyo Children’s Cancer Study Group
(TCCSG), the Japan Association of Childhood Leukemia
Study (JACLS), the Children’s Cancer and Leukemia Study
Group (CCLSG), and the Kyushu Yamaguchi Children’s
Cancer Study Group (KYCCSG). The pathological diagno-
sis of patients in Cohort 1 was based on each institutional
pathological review. Cohort 2 includes the patients (diag-
nosed between 2004 and 2014) from the nationwide central
pathological review registration of the Japanese Pediatric
Leukemia/Lymphoma Study Group (JPLSG), a national
study group established in 2003 after merger of the 4 exist-
ing groups as mentioned before. Patients’ data in Cohort 2
were collected as part of the retrospective study focusing on
the rare subtype of pediatric NHL conducted by the JPLSG
lymphoma committee. We combined the information, and
analyzed their clinical characteristics, treatments received,
and outcome. The current study was approved by the
JPLSG and the ethics committee of the Sapporo Hokuyu
Hospital in Hokkaido, Japan. Overall survival (OS) and
event-free survival (EFS) rates were analyzed using the
Kaplan—-Meier method. SPSS 22.0 software (IBM SPSS,
Inc. in Chicago, IL, USA) was used for analysis of data.

Results

We collected 17 PMLBL patients: 10 from Cohort 1 and
seven from Cohort 2. According to the current nationwide

registration data, PMLBL occupied 1.0% of NHL (7 out of
696 NHL patients) and 2.2% of B-NHL patients (7 of 314
B-NHL patients) (Table 1). Detailed characteristics of the
17 cases are shown in Table 2. All patients were teenagers,
including seven adolescents, with median age of 14 years
(range 12-18 years). Among them, 10 patients were male
and seven were female. Regarding initial Murphy’s stag-
ing, 15 were in stage III and 2 were in stage I'V. Treatments
for the patients were heterogeneous, especially in Cohort
1 [8-10]. In Cohort 2, three out of seven patients received
NHL-BFM95 [5] and three received JPLSG B-NHLO03
[11], which was the current nationwide clinical trial for
B-NHL in Japan. Two patients who received B-NHLO3
treatment switched to rituximab combination therapy after
diagnosis because of the methotrexate-related toxicity in
one patient and the residual tumor after chemotherapy in
the other patient. One patient received R-CHOP (rituximab,
cyclophosphamide, vincristine, and prednisolone) from
the beginning. The best response achieved after the initial
treatments was complete remission (CR) in 15 and induc-
tion failure in two. Among them, two patients received
autologous peripheral blood stem-cell transplantation
(SCT) in CR and one patient with Wiskott—Aldrich syn-
drome received cord blood transplantation to correct the
underlying disease. Two patients who could not achieve
CR received SCT but no detailed information was avail-
able. All the patients who could achieve first CR were alive,
although one patient suffered from secondary leukemia.
Both patients who could not achieve CR died of lymphoma
in spite of receiving SCT without CR. The overall 5-year
OS rate and EFS rates were 84.4 and 81.9%, respectively,
with median follow-up period of 4.5 years (range 2.7-
9.3 years) (Fig. 1).

Discussion
To the best of our knowledge, this is the first case series

describing PMLBL in Asian children and adolescents.
The reported pediatric case series of PMLBL in Western

@ Springer



T. Osumi et al.

442

RIUSYNS[ ATEPUODSS WOLJ patayns sjuaned A, , ‘UOHBULIOJUL ISYIINY ON o Juswnedn paysiqndup

uonejuedsuen pooiq p1od ‘1.gD ‘uonejue[dsuen [[90-wa)s pooiq [eroydrad sno3ojoine [ HSgJ-oine ‘uonejue[dsuen [[90-wdls onarodojeway ‘[ DSH ‘ouostupaid

pue ‘ounsmoura ‘aprueydsoydooko ‘urorqnioxop ‘JHL ‘qeuIxmil ‘JOd-dHL-Y ouostupaid pue ‘sunsuoura ‘urorqnioxop ‘opruweydsoydooLd ‘qewrxmir ‘JOHD-Y ‘oseuaSoipAyap a1e1oe] ‘HA'1

QALY L9D k1) dOHD-d Y 96¢ S9A ¢ N Sl Ll
d0D
QALY - D -dHI-¥ < [¢1] E0THN-9 OSTdl 6 10¢ S9A ¢ d 91 91
dOHD-Y < [z1]
QALY - ki) €0THN-9 DSId[ umouyup) 0€9 SA € N Sl Sl
QALY - k1) [21] COTHN-9 DSTd( umouyup) 168 S9A € N 4! i4!
QALY - k:1®) [c] S6NI9-THN 8 (444 S9A € N 81 el
PAITY - 1) [S] S6WA9~THN 91 LST SOK | 91 4!
PAIY - ko) [S] S6WJL-THN 8 929 SOK ¢ d 4! I
AAllY  1DSdd-omy k:0) umouupf) umouyuf)  umoudup) ON ¥y N 14! 01
AAIlY  1DSdd-omy k) umouyup) 9 Sle ON £ N 4! 6
aoda L OSH dI ¢1088 DSOOL 0C orel ON ¥ N Sl 8
aoda LOSH dI [0T] 86-THN STOVI 0C 0LL'0T ON [ | i4! L
AAIY - k:®) [01] 86-THN STOVI umouup) I6€ ON [ | cl 9
AAIY - k:®) [6] #0969 DSODL Sl ory8 ON [ | 4! S
PAV - k:1®) (6] ¥0964 DSDDL g0l SOy ON € N Sl ¥
QA - do (6] ¥0964d DSDDL 01 68 ON £ N It €
AAIY - k- 0) [8] 4IN096 DSTOD umouupy 629 ON N 14! [4
AAIY - k:0) [8] 4IN096 DSTOD $'6 2 ON £ N 4! I
(wo) MITAI sIsou
QwoonQ I1DSH osuodsoy SjuaUI)BAI], Jowrn) 9y} jo uorsuawip 3so31e] (/NI HA1 [eo13ojoyied Suidels [enmu]  XoS -3eipje o3y Judneq

T TN YA SIUQISI[OPE pue USIP[IYd dsduede[ JO SWOINO PUL JUSWIBAI] ‘SONSLIORIRYD) T IR

pringer

Qs



Primary mediastinal large B-cell lymphoma in Japanese children and adolescents 443

1.0 A= mmm e o
Loty 5y-0S 84.4%, S.E.=0.104
1
!_I-l_l-_l_-_-_-l-l_l-_l._-_-_-I—
0.8 |
_Tg 5y-EFS 81.9%, S.E.=-0.095
-
2 06+
Gy
o
z
T 04
<
e}
e
(=™
02
0.0 T T T T T
2.0 4.0 6.0 8.0 10.0

Survival time (Years)

Fig. 1 Kaplan—Meier curve for probability of overall survival (OS)
and event-free survival (EFS) in 17 patients enrolled in this study

countries was listed in Table 1 [2, 3, 12]. In our cohort, all
cases were teenagers similar to previous series. On the other
hand, female predominance was not observed in Japan. In
addition, it seemed that the incidence of PMLBL in Japan
was low. The same trend could be seen in the registration of
the recent large clinical trials for pediatric B-NHL; JPLSG
B-NHLO3 included only 0.6% of PMLBL cases (two
patients in 321 all enrolled cases), whereas NHL-BFM95
trial and FAB/LMB96 trial included 2.9% (15 patients
in 515 all enrolled cases) and 3.8% (42 patients in 1111
enrolled cases) of PMLBL cases, respectively [3-5, 11].

It is well recognized that the incidence of certain sub-
types of pediatric lymphomas is different between Japan
and Western countries [11, 13, 14]. For example, higher
frequency of DLBCL and fewer Hodgkin lymphoma (HL)
is observed in Japan. From the analysis of gene expression
profile, the features of PMLBL were completely different
from those of DLBCL, but similar to those of HL [15, 16].
The rarity of PMLBL in Japan might be associated with
that of HL.

In terms of the prognosis, PMLBL has been reported
to have worse prognosis than other subtypes of pediatric
B-NHL despite the improvement in the overall treatment
results [5, 6]. Considering these results, PMLBL is sepa-
rated and treated with another strategy, and dose adjusted
(DA)-EPOCH-R (etoposide, prednisone, vincristine, cyclo-
phosphamide, doxorubicin, and rituximab) in the Inter-B-
NHL ritux 2010, which is the ongoing international clinical
trial for pediatric B-NHL to investigate the effectiveness
of rituximab combination therapy. Dunleavy et al. [17]
reported that DA-EPOCH-R was effective for PMLBL in
adults. Although confirmation in large clinical trials is nec-
essary, DA-EPOCH-R regimen is expected to be a promis-
ing treatment even for pediatric cases [18]. In our cohort,

about 90% of the patients who achieved CR after primary
treatment survived with no relapse and two patients in
Cohort 1 died with the refractory disease. On the other
hand, all the seven recent cases in Cohort 2, whose diag-
noses were confirmed at the central pathological review,
were alive. As treatments in Cohort 1 were too heterogene-
ous, it is difficult for discussions on the reason of inferior
outcome. However, with regard to Cohort 2, all the patients
received modern intensive chemotherapy, of which three
patients received rituximab combination therapy. Consid-
ering that the EFS and the OS rates were 87.4 and 92.7%
of JPLSG B-NHLO3 study [11], the prognosis of PMLBL
patients of children and adolescents in Japan did not seem
inferior compared with that of other B-NHL patients, espe-
cially in the recently diagnosed cohort. In addition, rituxi-
mab combination therapy might contribute to the good
prognosis.

On the other hand, eight patients with primary medi-
astinal mass were registered on B-NHLO3 protocol. Their
diagnosis was BL in three patients, DLBCL in one, and the
aggressive B-NHL with insufficient material in two, other
than two patients with PMLBL. As one of two patients with
ambiguous diagnosis suffered relapse and died of disease,
the true diagnosis might impact on the prognosis of Japa-
nese patients with PMLBL.

In conclusion, this is the first case series describing
PMLBL patients in children and adolescent from Asia. The
incidence, characteristics, and outcome varied considerably
from those of Western populations. Further studies, includ-
ing molecular analysis, will be needed.
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