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Children and adolescents with follicular lymphoma
have an excellent prognosis with either limited chemotherapy
or with a “watch and wait” strategy after complete resection
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Abstract Data on clinical features and outcome in pediatric
follicular lymphoma (pFL) are scarce. The aim of this ret-
rospective study including 13 EICNHL and/or i-BFM study
group members was to assess clinical characteristics and
course in a series of 63 pFL patients. pFL was found to be
associated with male gender (3:1), older age (72 % ≥10 years
old), low serum LDH levels (<500 U/l in 75 %), grade 3
histology (in 88 %), and limited disease (87 % stage I/II

disease), mostly involving the peripheral lymph nodes.
Forty-four out of sixty-three patients received any
polychemotherapy and 1/63 rituximab only, while 17/63
underwent a “watch and wait” strategy. Of 36 stage I pa-
tients, 30 had complete resections. Only one patient re-
lapsed; 2-year event-free survival and overall survival
were 94±5 and 100 %, respectively, after a median follow-
up of 2.2 years. Conclusively, treatment outcome in pFL

A. Attarbaschi (*) :G. Mann
Pediatric Hematology and Oncology, St. Anna Children’s
Hospital, Kinderspitalgasse 6,
1090 Vienna, Austria
e-mail: andishe.attarbaschi@stanna.at

A. Beishuizen
Pediatric Hematology and Oncology, Erasmus MC—Sophia
Children’s Hospital, Rotterdam, The Netherlands

A. Rosolen
Pediatric Hematology and Oncology, University of Padova,
Padova, Italy

T. Mori
National Hospital Organization Nagoya Medical Center,
Aichi, Japan

A. Uyttebroeck
Pediatric Hematology and Oncology, University of Leuven,
Leuven, Belgium

F. Niggli
Pediatric Hematology and Oncology, University Hospital,
Zurich, Switzerland

M. Csoka
Pediatric Hematology and Oncology, Semmelweis University,
Budapest, Hungary

Z. Krenova
Pediatric Hematology and Oncology, University Hospital, Brno,
Czech Republic

K. Mellgren
Pediatric Hematology and Oncology, The Queen Silvia’s Hospital
for Children and Adolescents, University of Gothenburg,
Gothenburg, Sweden

E. Kabickova
Pediatric Hematology and Oncology, University Hospital, Prague,
Czech Republic

A. K. Chiang
Department of Pediatrics and Adolescent Medicine, Li Ka Shing
Faculty of Medicine, The University of Hong Kong, Queen Mary
Hospital, Pokfulam, Hong Kong

A. Reiter : B. Burkhardt
Pediatric Hematology and Oncology, Justus Liebig University,
Giessen, Germany

D. Williams
Pediatric Hematology and Oncology, Cambridge University
Hospitals Foundation Trust, Addenbrooke’s Hospital,
Cambridge, UK

B. Burkhardt
Pediatric Hematology and Oncology, University of Münster,
Münster, Germany

Ann Hematol (2013) 92:1537–1541
DOI 10.1007/s00277-013-1785-2



seems to be excellent with risk-adapted chemotherapy or
after complete resection and an observational strategy only.

Keywords Follicular lymphoma . Complete resection .
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Introduction

While follicular lymphoma (FL) accounts for 25 % of non-
Hodgkin's lymphomas (NHL) in adulthood, it rarely occurs
in children and adolescents (<2 % of cases) [1–4]. FL is
recognized as a unique histopathological entity in the pedi-
atric age group, with a high proportion, having grade 3
morphology, and no BCL2-rearrangement [1, 3, 5].
Moreover, while most adult patients present with dissemi-
nated disease at initial diagnosis, children usually present
with localized disease often confined to the peripheral
lymph nodes only [1, 3, 6, 7]. Optimal treatment of pediatric
FL (pFL) has not yet been defined, and therapeutic strate-
gies differ considerably with some groups applying inten-
sive B cell NHL-type chemotherapy according to the stage
of disease, others relying on CHOP-like cycles±rituximab
and others favoring a “watch and wait” strategy after com-
plete resection for at least BCL2–negative pFL [3, 6–12].
Regardless of the type of therapy, cure rates approach 90 %
[3, 6, 8–10, 12]. Nevertheless, systematic data are scarce
regarding clinical, biological, and outcome data in children
and adolescents with FL. Thus, the two largest consortia in
childhood NHL, the European Intergroup for Childhood
NHL (EICNHL) and the international Berlin–Frankfurt–
Münster (i-BFM) group, designed a retrospective multina-
tional study on this rare B cell NHL. Herein, we report on
the characteristics and outcome of 63 patients with pFL
included in this analysis.

Patients and methods

Between May and December 2011, we performed an inter-
national survey of pFL, including only patients with nation-
ally centrally reviewed histopathology from 13 EICNHL
and/or i-BFM study group members. The survey included
questions on demographics and disease (age, gender, sites of
involvement, stage of disease, pretherapeutic lactate dehy-
drogenase (LDH) level) as well as on treatment (surgery,
chemotherapy, radiotherapy) and outcome (date of remis-
sion, relapse, death, last follow-up). After 2000, a total of 63
children and adolescents up to 18 years old diagnosed with
pFL were identified in the respective countries. The diagnosis
was based on morphological and immunophenotypic criteria
according to the World Health Organization classification
[13]. Staging procedures as well as therapy protocols applied

to the patients are described in detail elsewhere [3, 11, 14–19].
Most, if not all, patients were treated according to national
treatment guidelines. All patients were treated, with informed
consent from the patients, patient's parents, or legal guardians.
Studies were conducted in accordance with the Declaration of
Helsinki, and approval was delivered by the ethic committees.
Event-free survival (EFS) and overall survival (OS) were
estimated with Kaplan–Meier curves.

Results and discussion

Among the 63 patients, the male to female ratio was 3:1, and
median age was 13.0 years (range 1.4–17.1 years), with
45/63 patients (72 %) ≥10 years old. The median
pretherapeutic serum LDH level was 252 U/l (range 93–
550 U/l), with 47/63 patients (75 %) having levels <500 U/l.
Thirty-six out of sixty-three (57 %) had stage I (30 (83 %)
with initial complete resection), 19 (30 %) stage II (2 (11 %)
with initial complete resection), six (10 %) stage III, and two
(3 %) children had stage IV disease, according to the St.
Jude staging system, resulting in 54/63 patients (87 %) with
limited stage I/II disease [19]. Details on patient character-
istics and sites of involvement are summarized in Table 1,
showing that 50/63 patients (79 %) had peripheral lymph
node involvement. Histopathological grading was available
in 48/63 patients (76 %), demonstrating grade 1 or 2 mor-
phology in 6/48 (12.5 %) and grade 3 morphology in 42/48
patients (87.5 %). Nine out of forty-two patients (21 %) with
grade 3 pFL had components of diffuse large B cell lym-
phoma (DLBCL).

Forty-four out of sixty-three patients (70 %) received
any polychemotherapy and one (2 %) rituximab only,
while 17 (26 %) underwent a “watch and wait” strategy
(all with initial complete resection) (Table 1). In one
patient (2 %), the type of therapy received could not
be retrieved. Of the 38/44 patients with available infor-
mation, all but two patients received low or intermediate
risk B cell NHL-type therapy (Table 1). Only 1/63 pa-
tients (2 %) relapsed (after “watch and wait”), and none
of the patients died from the disease itself or therapy-
related toxicity. The 2-year EFS and OS rates were 94±5
and 100 % (Fig. 1), respectively, after a median follow-
up of 2.2 years (range 0.19–8.71 years).

To our knowledge, this report including 63 patients with
centrally reviewed pFL covering a time period >10 years
represents by far the largest series of pFL in childhood and
adolescence reported to date. Although the analysis has been
conducted retrospectively, was not population-based, and
patients were not treated according to a common protocol
or strategy, it allows several insights into the clinical pre-
sentation and outcome of pFL patients and thus may have
important implications on the future management of this
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indolent disease. Our data convincingly show that pFL is
usually associated with male gender (3:1), older age (40 %
10–15 years, 32 % ≥15 years old), low serum LDH levels
(<500 U/l in 75 %), and limited disease (87 % with stage I/II

Table 1 Clinical, laboratory, and treatment characteristics as well as
outcome of the 63 patients with pediatric follicular lymphoma

Variable No. of pts.

Gender

Male 47 (75 %)

Female 16 (25 %)

Age (y)

Median 13.0

Range 1.4–17.7

<10 18 (28 %)

≥10–15 25 (40 %)

≥15 20 (32 %)

sLDH level (U/l)

Median 252

Range 93–550

<500 47 (75 %)

≥500 5 (8 %)

n.a. 11 (17 %)

Stage of disease

Stage I 36 (57 %)

Stage II 19 (30 %)

Stage III 6 (10 %)

Stage IV 2 (3 %)

Histological grading

Grade 1 4 (6 %)

Grade 2 1 (2 %)

Grade 3a 27 (43 %)

Grade 1+2 1 (2 %)

Grade 1+3a 1 (2 %)

Grade 1+2+3a+MZL 1 (2 %)

Grade 2+3a 2 (3 %)

Grade 3+DLBCLb 9 (14 %)

Grade 3a+MZL 2 (3 %)

n.a. 15 (24 %)

Sites of involvementc

Peripheral lymph nodes* 50 (79 %)

Head and neck (extranodal) 1 (2 %)

Tonsils 4 (6 %)

Ear–nose–throat 4 (6 %)

Mediastinum 0

Abdomen 9 (14 %)

Bone marrow 2 (3 %)

Central nervous system 0

Testis 2 (3 %)

Skin 1 (2 %)

Bone 1 (2 %)

Resection status

Incomplete/biopsy 26 (41 %)

Complete 32 (51 %)

n.a. 5 (8 %)

Table 1 (continued)

Variable No. of pts.

Treatment

Chemotherapye 44 (70 %)

Rituximab only 1 (2 %)

"Watch and wait" 17 (26 %)

n.a. 1 (2 %)

Complete resection

"Watch and wait" 17 (53 %)

Chemotherapy 15 (47 %)

Resection acc. to stage

Stage I 36

Stage I-R 30 (83 %)

Stage I-NR 4 (11 %)

Stage I-n.a. 2 (6 %)

Stage II 19

Stage II-R 2 (10 %)

Stage II-NR 14 (74 %)

Stage II-n.a. 3 (16 %)

Stage III/IV-NR 8 (100 %)

Radiotherapy

Yes 1 (2 %)

No 61 (96 %)

n.a. 1 (2 %)

Outcome

Relapse 1 (2 %)

Death 0

2-year EFS 94±5 %

2-year OS 100 %

Follow-up (y)

Median 2.2

Range 0.2–8.7

Lost to follow-up 1 (2 %)f

No. of pts number of patients, y years, sLDH serum lactate dehydro-
genase, n.a. not available, MCL, marginal zone lymphoma, DLBCL
diffuse large B cell lymphoma, acc. according, R complete resection,
NR no complete resection, CCR complete continuous remission, EFS
event-free survival, OS overall survival
a 13/27 with grade 3a, 10/27 with grade 3b, and 3/27 patients with no
information on the 3a/3b variant; b 3/9 with grade 3a and 6/9 patients
with grade 3b morphology, c 27/63 patients suffered from stage II, III,
or IV disease and thus had >1 site of involvement. d corresponding to
cervical (submandibular), supra- and infraclavicular, pre- and
retroauricular, nuchal, parotical, axillary, and inguinal lymph node
regions, e according to protocols of the NHL-BFM (n=27), AIEOP
(n=3), LMB (n=2), JACLS (n=5), and UKCCSG (n=1) studies;
CHOP (n=5), CVP (n=1). f This patient was lost to follow-up imme-
diately after the primary operation
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disease), mostly involving the peripheral lymph nodes.
However, as we identified stage III/IV patients, initial diag-
nostic work-up should always follow the St. Jude staging
system [19]. Due to its rarity, only few case reports and
series on pFL have been published so far with patient
numbers ranging from 4–25 [3, 6, 8–10, 12]. Most of the
reports demonstrated similar findings concerning the initial
clinical and laboratory features of pFL [1, 3, 6, 8–10, 12].

Nonetheless, we demonstrated that in contrast to FL in
adults which is usually of low-grade morphology and not
curable with diverse treatment approaches, pFL is frequent-
ly associated with grade 3 morphology and has a very good
outcome after limited chemotherapy or complete resection
followed by a “watch and wait” strategy [3, 11, 20].
Chemotherapy was performed according to stage-adapted
protocols of the NHL-BFM (n=27), AIEOP (n=3), LMB
(n=2), JACLS (n=5), and UKCCSG (n=1) studies and
with CHOP (n=5) and CVP (n=1) cycles, respectively [6,
15–18, 21, 22].

Importantly, neither higher histological grading nor initial
components of DLBCL were associated with an unfavorable
prognosis. In addition, of the 32 patients with initial com-
plete resection (including 30/36 stage I patients), 17 (53 %)
children had no further treatment with only one relapse
(local), suggesting no systemic disease in localized pFL.
The excellent overall outcome of our cohort of FL patients
is comparable to the results published in the literature,
showing that pediatric stage-adapted B cell NHL-type che-
motherapy and CHOP-like cycles±rituximab are effective
in (in)completely resectable disease [1, 3, 6, 8–10, 12, 22].
However, the exact role of complete resection and observa-
tion has not been validated until yet. Thus, future clinical
trials should aim to establish the least amount of effective
(chemo) therapy necessary for cure of pFL. As almost all
cycles of chemotherapy used for pediatric B cell NHL
include anthracyclines, alkylating agents, and intrathecal

therapy, low intensity chemotherapy for pFL should be
ideally free of the latter components usually carrying the
risk for acute and long-term toxicity [16–18, 23]. A recent
study in pediatric early-stage nodular lymphocyte predomi-
nant Hodgkin's lymphoma may serve as a paradigm, as it
has shown that low intensity chemotherapy is successful in
noncompletely resectable disease, while more toxic treat-
ment blocks applied for classic Hodgkin's lymphoma can be
reserved for relapse [24].

Notably, there are several limitations when analyzing
data from a multinational retrospective survey on a very
rare lymphoma subtype, all of which necessitate further
evaluation in well-defined prospective trials. As such, we
were unable to report on genetic studies, minimal residual
disease screening, and in particular on how and why the
decision was taken by the responsible physicians to follow a
“watch and wait strategy” or chemotherapy in completely
resected disease.

Nevertheless, based on the data gained from our unique
survey on pFL, we concluded that in the case of complete
resections in carefully evaluated stage I patients a “watch
and wait” strategy might be possible. However, we suggest
that patients are only candidates for complete surgical re-
section if the operation can be performed easily and safely,
and, most importantly, without any functional impairment.
In all other patients, initial surgery should include the least
invasive procedure to establish the diagnosis followed by
limited chemotherapy. Given the difficulties in differenti-
ating pFL from reactive lymphadenopathy, evaluation by
an experienced hematopathologist is highly recommended
before starting any therapy [13]. As children with
nonresectable pFL had an excellent outcome with
multidrug chemotherapy, which is associated with acute
and long-term toxicity, multinational controlled trials
have to be performed, taking genetics (BCL2, BCL6,
IGH, C-MYC) into account, to clearly establish not only
that no chemotherapy is a safe approach in stage I
patients with complete resection, but low intensity che-
motherapy ± monoclonal antibodies is sufficient for pa-
tients with noncompletely resectable disease [7, 21–23,
25, 26].
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