
American Society of Hematology
2021 L Street NW, Suite 900,
Washington, DC 20036
Phone: 202-776-0544 | Fax 202-776-0545
bloodadvances@hematology.org

Large B-cell lymphoma-IRF4+ in children and young people: time to reduce
chemotherapy in a rare malignant mature B-cell neoplasm?
Tracking no: ADV-2023-012109R2

Minke Huibers (Princess Maxima Center for Pediatric Oncology, Netherlands) Oussama Abla (Hospital
for Sick Children, Canada) Mara Andres (Hospital La Fe, Spain) Olga Balagué (Hospital
Clinic.University of Barcelona, Spain) Auke Beishuizen (Princess Máxima Center for Pediatric
Oncology, Netherlands) Elisa Carraro (University of Padova, Italy) Alan Kwok Shing Chiang (The
University of Hong Kong, China) Monika Csoka (Semmelweis University, Hungary) Bianca-Andreea David
(University Hospital Liège, Belgium) Maelle de Ville de Goyet (Cliniques universitaires Saint-Luc,
UCLouvain, Belgium) Gil Gilad (Schneider Children's Medical Center, Israel) Daiki Hori (Sapporo
Hokuyu Hospital, Japan) Rishi Kotecha (Perth Children's Hospital, Australia) Edita Kabickova
(Charles University and University Hospital Motol, Czech Republic) Wolfram Klapper (Department of
Pathology, Kiel, Germany) Natalia Miakova (Federal Research Centre of Pediatric Hematology,
Oncology and Immunology, Russian Federation) Véronique Minard-Colin (Gustave Roussy, France) Atsuko
Nakazawa (Saitama Children's Medical Center, Japan) Marta Pillon (Hospital Clinic of Barcelona,
University of Barcelona, Spain) Charlotte Rigaud (Gustave Roussy Cancer Campus, France) Itziar
Salaverria (Institut d'Investigacions Biomèdiques August Pi i Sunyer (IDIBAPS), Spain) Ida Tölle
(University of Münster, Germany) Jaime Verdu-Amorós (University Hospital La Fe of Valencia, Spain)
Hannah von Mersi (St. Anna Children's Hospital, Austria) Wilhelm Woessmann (University Medical
Center Hamburg-Eppendorf (UKE), Germany) Birgit Burkhardt (Paediatric Haematology, Oncology and
BMT, University Hospital Münster, Germany) A Attarbaschi (St. Anna Children's Research Institute,
Austria) 

Abstract:

Conflict of interest: No COI declared

COI notes: 

Preprint server: No; 

Author contributions and disclosures: MH, AA, MP, BB, and WW designed and planned the study; AA and
MH wrote the manuscript; MH, AA, and HvM were in charge of data pooling, data checking and
statistical analysis; all other authors (OA, MA, AB, EC, AC, MC, BD, MdD, GG, DH, RK, EK, NM, VMC,
AN, CR, IS, IT, JV, HvM) as well as MH, AA, MP, BB, and WW were principal or co-investigators in
their study groups and institutions, coordinated the national trials and/or registries in their
countries, provided study materials and recruited patients. All authors read and approved the final
version of the manuscript.

Non-author contributions and disclosures: No; 

Agreement to Share Publication-Related Data and Data Sharing Statement: For original data, please
contact the last author at andishe.attarbaschi@stanna.at

Clinical trial registration information (if any): 

D
ow

nloaded from
 http://ashpublications.org/bloodadvances/article-pdf/doi/10.1182/bloodadvances.2023012109/2211148/bloodadvances.2023012109.pdf by guest on 08 February 2024



F
ig

u
re

 1
B

F
ig

u
re

 1
A

LB
C

L-
IR
F
4

+
 (

n
=

6
5

):
 2

.5
-y

e
a

r 
O

S
: 

9
6

%
±

3
%

 (
2

 e
v
e

n
ts

)
LB

C
L-
IR
F
4

+
 (

n
=

6
5

):
 2

.5
-y

e
a

r 
E

F
S

: 
9

6
%

±
3

%
 (

2
 e

v
e

n
ts

)

0

0
,1

0
,2

0
,3

0
,4

0
,5

0
,6

0
,7

0
,8

0
,91

0
2

4
6

8
1

0
1

2

Probability of event-free survival

Y
e

a
rs

 a
ft

e
r 

d
ia

g
n

o
si

s

0

0
,1

0
,2

0
,3

0
,4

0
,5

0
,6

0
,7

0
,8

0
,91

0
2

4
6

8
1

0
1

2

Probability of survival

Y
e

a
rs

 a
ft

e
r 

d
ia

g
n

o
si

s

F
ig

u
re

 1

D
ow

nloaded from
 http://ashpublications.org/bloodadvances/article-pdf/doi/10.1182/bloodadvances.2023012109/2211148/bloodadvances.2023012109.pdf by guest on 08 February 2024



F
ig

u
re

 1
C

 
F

ig
u

re
 1

D LB
C

L-
IR
F
4

+
 o

f 
h

e
a

d
-a

n
d

-n
e

ck
 (

n
=

5
0

):
 2

.5
-y

e
a

r 
O

S
: 

9
8

%
±

2
%

 

(1
 e

v
e

n
t)

LB
C

L-
IR
F
4

+
 o

f 
h

e
a

d
-a

n
d

-n
e

ck
 (

n
=

5
0

):
 2

.5
-y

e
a

r 
E

F
S

: 
9

8
%

±
2

%
 

(1
 e

v
e

n
t)

 

  
 

  
 

  
 

  
 

  
 

  
 

  
 

  
 

  
  

 
 

 
 

 
  

  

                                  

  
  

   
  

   
  

  
  

  

0

0
,1

0
,2

0
,3

0
,4

0
,5

0
,6

0
,7

0
,8

0
,91

0
2

4
6

8
1

0
1

2

Probability of survival

Y
e

a
rs

 a
ft

e
r 

d
ia

g
n

o
si

s

F
ig

u
re

 1

D
ow

nloaded from
 http://ashpublications.org/bloodadvances/article-pdf/doi/10.1182/bloodadvances.2023012109/2211148/bloodadvances.2023012109.pdf by guest on 08 February 2024



F
ig

u
re

 1
E

F
ig

u
re

 1
F

0

0
,1

0
,2

0
,3

0
,4

0
,5

0
,6

0
,7

0
,8

0
,91

0
1

2
3

4
5

6
7

Probability of event-free survival

Y
e

a
rs

 a
ft

e
r 

d
ia

g
n

o
si

s

0

0
,1

0
,2

0
,3

0
,4

0
,5

0
,6

0
,7

0
,8

0
,91

0
1

2
3

4
5

6
7

Probability of survival

Y
e

a
rs

 a
ft

e
r 

d
ia

g
n

o
si

s

LB
C

L-
IR
F
4

+
 o

f 
a

b
d

o
m

e
n

 (
n

=
1

0
):

 2
.5

-y
e

a
r 

O
S

: 
8

3
%

±
1

5
%

 

(1
 e

v
e

n
t)

LB
C

L-
IR
F
4

+
 o

f 
a

b
d

o
m

e
n

 (
n

=
1

0
):

 
2

.5
-y

e
a

r 
E

F
S

: 
8

3
%

±
1

5
%

 

(1
 e

v
e

n
t)

F
ig

u
re

 1

D
ow

nloaded from
 http://ashpublications.org/bloodadvances/article-pdf/doi/10.1182/bloodadvances.2023012109/2211148/bloodadvances.2023012109.pdf by guest on 08 February 2024



1 
 

Research Letter 

 

Large B-cell lymphoma-IRF4+ in children and young people: time to reduce 

chemotherapy in a rare malignant mature B-cell neoplasm? 

 

Minke Huibers1, Oussama Abla2, Mara Andrés3, Olga Balagué4, Auke Beishuizen1, 

Elisa Carraro5,  Alan Chiang6, Monika Csóka7, Bianca-Andreea David8, Maëlle de 

Ville de Goyet9, Gil Gilad10, Daiki Hori11, Rishi S. Kotecha12,13,14, Edita Kabickova15, 

Wolfram Klapper16, Natasha Miakova17, Veronique Minard-Colin18, Atsuko 

Nakazawa19, Marta Pillon4, Charlotte Rigaud18, Itziar Salaverria20, Ida Tölle21, Jaime 

Verdú-Amorós3,22, Hannah von Mersi23, Wilhelm Wössmann24, Birgit Burkhardt21, and 

Andishe Attarbaschi23,25  

 

1  Princess Máxima Center for Pediatric Oncology, Utrecht, The Netherlands 

2 Department of Pediatrics, Division of Hematology and Oncology, Hospital for Sick 

 Children, Toronto, Canada  

3   Department of Pediatric Hematology and Oncology, University Hospital La Fe of 

Valencia, Valencia, Spain 

4  Hematopathology section, Pathology Department, Hospital Clinic of Barcelona, 

University of Barcelona, Spain 

5  Maternal and Child Health Department, Pediatric Hematology, Oncology and Stem 

Cell Transplant Center, University of Padova, Padova, Italy 

6 Department of Paediatrics & Adolescent Medicine, The University of Hong Kong, 

Hong Kong 

7 Pediatric Clinic (Tűzoltó Street Department), Semmelweis University, Budapest, 

Hungary 

8  Department of Pediatric Hematology and Oncology, Department of Pediatrics, 

University Hospital Liège, Liège, Belgium 

9  Department of Pediatric Hematology and Oncology, Cliniques universitaires Saint-

Luc, UC Louvain, Brussels, Belgium 

D
ow

nloaded from
 http://ashpublications.org/bloodadvances/article-pdf/doi/10.1182/bloodadvances.2023012109/2211148/bloodadvances.2023012109.pdf by guest on 08 February 2024



2 
 

10  Department of Pediatric Hematology and Oncology, Schneider Children's Medical 

Center, Petah Tikva, and Faculty of Medicine, Tel Aviv University, Israel 

11 Department of Hematology and Oncology for children and adolescents, Sapporo 

Hokuyu Hospital, Sapporo, Hokkaido, Japan 

12 Department of Clinical Haematology, Oncology, Blood and Marrow 

Transplantation, Perth Children's Hospital, Perth, Australia 

13 Leukaemia Translational Research Laboratory, Telethon Kids Cancer Centre, 

Telethon Kids Institute, University of Western Australia, Perth, Australia 

14 Curtin Medical School, Curtin University, Perth, Australia 

15 Department of Pediatric Hematology and Oncology, Charles University and 

University Hospital Motol, Prague, Czech Republic  

16  Hematopathology Section, Department of Pathology, University Hospital 

Schleswig-Holstein, Kiel, Germany 

17  Department of Pediatric Hematology and Oncology, Federal Center for Pediatric 

Hematology, Oncology and Immunology, Moscow, Russia 

18 Department of Pediatric and Adolescent Oncology, Gustave-Roussy Cancer 

Campus, Paris-Sacaly University, Villejuif, France 

19  Department of Clinical Research, Saitama Children’s Medical Center, Saitama, 

Japan 

20 Institut d’Investigacions Biomèdiques August Pi i Sunyer, Barcelona, Spain 

21 Pediatric Hematology and Oncology and NHL-BFM study center, University 

Hospital Münster, Münster, Germany 

22 Department of Pediatric Hematology and Oncology, Hospital Clínico Universitario, 

Biomedical Research Institute, INCLIVA, Valencia, Spain 

23 Department of Pediatric Hematology and Oncology, St. Anna Children's Hospital, 

Medical University of Vienna, Vienna, Austria 

24  Pediatric Hematology and Oncology and NHL-BFM study center, Medical Center 

Hamburg-Eppendorf, Hamburg, Germany 

25 St. Anna Children’s Cancer Research Institute, Vienna, Austria 

 

Corresponding author: Andishe Attarbaschi, Prof., MD, St. Anna Children’s 

Hospital, Kinderspitalgasse 6, 1090 Vienna, Austria; Tel.: 0043-1-40170-1250; Fax: 

0043-1-40170-7320;  

D
ow

nloaded from
 http://ashpublications.org/bloodadvances/article-pdf/doi/10.1182/bloodadvances.2023012109/2211148/bloodadvances.2023012109.pdf by guest on 08 February 2024



3 
 

Data sharing statement: For original data, please contact the last author at 

andishe.attarbaschi@stanna.at.;  

Running title: LBCL IRF4+ in children and young people;  

Body text: 1308 words; No. of references: 27; Tables: 1; Figures: 1; 

Supplemental figures: 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Since 2022 large B-cell lymphoma with IRF4-rearrangment (LBCL-IRF4+) has been 

recognized as a definite entity by the World Health Organization (WHO) classification 
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of hematolymphoid tumors.1;2 It is characterized by a follicular and/or diffuse growth 

pattern as well as a strong expression of IRF4, which is due to translocation of IRF4 

with an immunoglobulin gene.1;3-6 Essential and desirable diagnostic criteria are set 

by the WHO including clinical, morphological, immunophenotypical and molecular-

genetic parameters.1;2  

Given that most LBCL-IRF4+ patients are children and young people, the rarity 

of this lymphoma and lack of any prospective trials, most data on LBCL-IRF4+ come 

from small reports.7-12 Thus, two of the largest childhood non-Hodgkin lymphoma 

(NHL) consortia, the European Intergroup for Childhood NHL (eicnhl) and the 

international Berlin-Frankfurt-Münster (i-BFM) Group, designed a retrospective 

multinational study of LBCL-IRF4+ in children and young people. Here we present 

data from this series, the largest reported to date.  

Between December 2022 and November 2023, we performed an international 

survey of LBCL-IRF4+ cases diagnosed between 2010 and 2022 from 15 eicnhl 

and/or i-BFM Study Group members, but only included patients with centrally 

reviewed histopathology. Questionnaires were sent out to obtain data on 

demographics, histopathology, treatment, and outcome.3;11 A total of 75 patients up 

to 21-years of age were identified including 10 cases for whom only initial 

characteristics and basic therapy components were collected as they were still 

included in an ongoing trial (NCT03206671). Diagnosis of LBCL-IRF4+ was based on 

the WHO criteria which emphasize that a cytogenetically cryptic translocation of IRF4 

can be detected by molecular-genetic methods in most cases.1;2 Staging procedures 

and protocols are described elsewhere.13-20 Patients were included in national studies 

and/or registries and treated with informed consent from their legal guardians. 

Studies were conducted in accordance with the Declaration of Helsinki and approval 

was delivered by the ethics committees and/or IRBs. Event-free survival (EFS) was 
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calculated from the date of diagnosis to the date of the first event. Events considered 

included relapse, progression, or death. Overall survival (OS) was defined as the 

time from diagnosis to death from any cause or date of last follow-up. EFS and OS 

were estimated by the Kaplan-Meier-method.  

   The study cohort is shown in Table 1A+B. The male-to-female ratio was 1:1 

and median age 10.0 years. Four patients (5%) had a pre-existing immunodeficiency. 

Three histological growth patterns were described: i) follicular (n=14; 19%), ii) diffuse 

(n=47; 62%), iii) follicular and diffuse (n=12; 16%) and not available in 2 (3%) cases. 

An IRF4-rearrangement was detected by molecular-genetic methods in 73 (97%), 

while for the remaining 2 patients (3%) the diagnosis was established by strong IRF4-

positivity through immunohistochemistry and typical histopathology as allowed by the 

WHO criteria.1;2 For 12 cases an IRF4::IGH fusion gene was reported while not 

available for the remainder. BCL2- and MYC-rearrangements were absent in all 

patients analyzed, while for 3/38 patients (8%) analysed, BCL6 was rearranged. After 

a median follow-up of 2.84 years, the 2.5-year EFS and OS of the 65 LBCL-IRF4+ 

patients, for whom outcome data was available, was 96%3% for both outcomes 

(Figure 1-A/B).  

The site of involvement was the head-and-neck region in 57 patients (76%) 

with 43 (75%) including a pharyngeal location. Histopathology showed a follicular, 

diffuse, and follicular and diffuse pattern in 13, 34, and 9 of the 56 patients (not 

available for 1), respectively. No patient had LDH levels ≥2x upper limit of normal 

(ULN). Twenty-six had stage I (46%) and 31 stage II (54%) disease. Sixteen/57 

patients (28%) had a complete resection, with 2 cases undergoing watchful waiting 

and 14 receiving chemotherapy (3 with rituximab). All other 41 patients (72%) without 

a complete resection received chemotherapy (4 with rituximab). Only 1 patient 

relapsed after 5 months of watchful waiting and died while in complete lymphoma 
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remission from a viral infection after allogeneic stem cell transplantation, which was 

performed due to the underlying immunodeficiency. Both 2.5-year EFS and OS were 

98%2% for the 51 patients with head-and-neck LBCL-IRF4+ (6 without outcome 

data; Figure 1-C/D). 

The site of involvement was the abdomen for 14 patients (19%) with 13 (93%) 

involving the gastrointestinal tract. Histopathology showed a follicular, diffuse, and 

follicular and diffuse pattern in 1, 9, and 3 of the 14 patients (not available for 1), 

respectively. Only 1 patient had LDH levels ≥2xULN. Stage II (50%) and III (50%) 

disease was present in 7 patients each, respectively. While 3/14 (21%) had a 

complete resection, all patients received chemotherapy (4 with rituximab). No patient 

relapsed. The only patient, who died, had ataxia telangiectasia and succumbed due 

to interstitial lung disease. Both 2.5-year EFS and OS were 83%15% for all 10 

patients with abdominal LBCL-IRF4+ (4 without outcome data; Figure 1-E/F). 

Among the remaining 4 patients (5%), sites of involvement included head-and-

neck and abdomen (n=1), liver only (n=1), and lymph nodes only outside the head-

and-neck region (n=2). Histopathology showed a diffuse pattern in all 4 cases. Three 

patients had stage III and 1 patient stage II disease. Although the latter patient had 

no complete resection of the involved lymph nodes, watchful waiting was pursued. 

The other 3 patients received chemotherapy and rituximab and all 4 patients have 

survived event-free. 

 To our knowledge, this report, including 75 LBCL-IRF4+ patients represents by 

far the largest series of LBCL-IRF4+ in children and young people reported to 

date.3;7-10;12;21-23 Our results show that LBCL-IRF4+ affects both sexes equally and is 

associated with a median age of 10.0 years, normal LDH levels, an absence of stage 

IV disease, and, possibly, with an underlying immunodeficiency.9;10 Due to the latter 
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observation, we believe that prospectively systematic screening for an underlying 

predisposition shall be performed for all LBCL-IRF4+ patients in future clinical trials. 

We, for the first time, show the relative distribution of cases between the head-

and-neck and the gastrointestinal location, with 76% occurring in the former location, 

and that almost all purely follicular cases are confined to the head-and-neck region. 

Event-free survival rates of 96%±3% for the whole cohort, 98%±2% for the head-and-

neck and 83%±15% for the abdominal tumors are comparable to what has been 

reported in the literature.3;7-10;12;21-23 If the 4 patients with an immunodeficiency are 

excluded, outcome for LBCL-IRF4+ was excellent with no events in our cohort. 

 While 25% of cases had a primary complete resection of their tumor (n=19; 16 

head-and-neck and 3 abdominal tumors), only 2 of them underwent watchful waiting, 

reflecting the obvious cautionary approach of treating physicians and lack of separate 

treatment recommendations for LBCL-IRF4+. In addition, only 6/19 (32%) patients 

with complete resection had a purely follicular LBCL-IRF4+, which, due to its clinical 

and biological closeness to pediatric-type follicular lymphoma, could have indicated a 

watchful waiting approach, but this was only done in 1 patient.11;12;24-26 

Taking our results into account, we could neither confirm that watchful waiting 

is already performed in completely resected disease (n=2) nor that LBCL-IRF4+ 

patients can be cured with approaches other than standard-of-care B-NHL 

chemotherapy (Table 1, Suppl. Table 1). Nevertheless, due to the extraordinarily 

good prognosis, we believe that LBCL-IRF4+ could work as prototype of an ultra-rare 

malignant mature B-cell neoplasm for which treatment is not stratified by stage, but 

histopathology alone, allowing stage I-III patients to be included in the lowest-risk 

arms where treatment could be de-escalated in a non-randomized (due to its rarity) 

manner in prospectively controlled trials. Such trials might also test watchful waiting 
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for (in)completely resected, purely follicular LBCL-IRF4+ of the head-and-neck 

region.12;24-27 

 Our study has limitations including its retrospective nature, with potential for 

reporting bias, and the small patient numbers. However, given the rarity of this entity, 

these data are likely to be the best available to determine the prognosis of LBCL-

IRF4+ in children and young people and to develop future therapy studies. They will 

also allow us assessing the true overall incidence of this rare LBCL entity among 

childhood NHL and, in particular, comparing its biology and clinical behavior to 

pediatric-type follicular lymphoma and other diffuse LBCL. 
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Table 1A: Initial characteristics, treatment approach and outcome of 75 patients 

with LBCL-IRF4+ 

 

Variable No. of pts. %     Variable No. of pts. % 

        Sex 
   

  Resection status 
    Male 37 49.3 

 
    Complete 19 25.3 

  Female 38 50.7 
 

    Incomplete/biopsy 55 73.3 

    

    Not available 1 1.3 

Age 
   

  
     Median (years) 10.0 -   Treatment #1   

  Range (years) 3.0–21.7 - 
 

    Risk groupsd 
    <10 years 37 49.3 

 

      Low- & intermediate 53 70.7 

  ≥10 years 38 50.7 
 

      High  3 4.0 

    
    Miscellaneous 6 8.0 

Pre-existing disorder 
   

    Watchful waiting 3 4.0 

  Yesa 4 5.3 

 

    Not availablee 10 13.3 

  No 70 93.3 
 

  
   

    
  Treatment #2 

  Serum LDH level 
   

    Chemotherapy 62 82.7 

  <2x ULN 65 86.7 

 

      + radiotherapy 2 3.2 

  ≥2x ULN 1 1.3 
 

      + rituximab 14 22.6 

  Not available 9 12.0     Watchful waiting 3 4.0 

   
 

    Not availablee 10 13.3 

Stage of diseaseRef. 19,20   
 

  
     I 26 34.7 

 

  Complete resection 
    II 39 52.0 

 

    Watchful waiting 2 10.5 

  III 10 13.3 
 

    Chemotherapy 13 68.4 

  IV 0 - 
 

      + radiotherapy 0 - 

   
 

    Not available 4 21.1 

Site of disease   
 

  
     Head-and-neck 57 76.0 

 

  Outcome of 65 pts. 
        Pharynxb 43 - 

 

    Relapse 1 1.3 

      Lymph nodes only 13 - 
 

    Second malignancy 0 - 

      Epiglottis 1 - 
 

    Death 2 2.7 
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  Abdomen 14 18.7 
 

    2.5-year EFS 96±3% - 

      GIT 13 - 
 

    2.5-year OS 96±3% - 

      Other 1 - 
 

  
     Other sitesc 4 5.3 

 

  Follow-up 
     

 

    Median (years) 2.84 - 

      
 

    Range (years) 0.09–11.26  - 

             

 

 

 

Table 1B: Histopathological features and genetics of 75 patients with LBCL-

IRF4+ 

Variable No. of pts. % 
  

Variable No. of pts. % 

    

  
   Growth pattern 

   

  IRF4 rearrangement 
    Purely follicular 14 18.7 

 
    Positivef 73 97.3 

  Diffuse 47 62.7 
 

    Negative 2 2.7 

  Follicular and diffuse 12 16.0 
 

  
     Not available 2 2.7 

 
  IRF4 fusion gene partner 

  

    

    IGH 12 16.4 

CD10 expression 
   

    IGK 0 - 

  Positive 43 57.3 
 

    IGL 0 - 

  Negative 31 41.3 
 

    Not available 61 83.6 

  Not available 1 1.3 
 

  
   

    

  MYC rearrangement 
  CD20 expression 

   

    Positive 0 - 

  Positive 73 97.3 
 

    Negative 57 76.0 

  Negative 1 1.3 
 

    Not available 18 24.0 

  Not available 1 1.3 
 

  
     

   

  BCL6 rearrangement 
  BCL6 expression 

   

    Positive 3 4.0 

  Positive 60 80.0 
 

    Negative 35 46.7 

  Negative 2 2.7 
 

    Not available 37 49.3 

  Not available 13 17.3 
 

  
   

    

  BCL2 rearrangement 
  BCL2 expression 

   

    Positive 0 - 

  Positive 52 69.3 
 

    Negative 42 56.0 

  Negative 19 25.3 
 

    Not available 33 44.0 

  Not available 4 5.3 
 

  
   

    

  
   CD5 expression 

   

  
     Positive 14 18.7 

 
  

     Negative 22 29.3 
 

  
     Not available 39 52.0 
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Abbreviations: No., number; pts., patients; LDH, lactate dehydrogenase; ULN, 

upper limit of normal; GIT, gastrointestinal tract; EFS, event-free survival; OS, overall 

survival 

 

a ataxia telangiectasia; Griscelli syndrome type-2; severe combined 

immunodeficiency: ZAP70 + FFAP24 mutations; selective IgA deficiency; notably, 1 

patient with hypothyroidism was also reported, but not accounted for a predisposing 

disorder. 

b including 13 patients with additional involvement of the cervical lymph nodes 

c head-and-neck + abdomen, n=1 (stage III); liver only, n=1 (stage III); peripheral 

lymph nodes outside the head-and-neck region, n=2: inguinal and pelvic lymph 

nodes (stage II), inguinal and mediastinal lymph nodes (stage III) 

d NHL-BFM therapy, n=28, including 10e with no risk group available due to inclusion 

in an ongoing trial; FAB/LMB therapy, n=20; AIEOP LNH therapy, n=6; SHOP LNH 

therapy, n=5; JPSLG B-NHL therapy, n=7; watchful waiting, n=3; miscellaneous 

therapy, n=6 (watchful waiting after only a prephase with COP, n=1; R-CHOP, n=2; R-

EPOCH, n=1; R-CHOEP, n=1; details of chemotherapy not available, n=1); please 

refer to references #13 – #18.  

f proven in  72/73 cases by fluorescence in-situ hybridization analysis and in 1 case 

by next-generation sequencing.  

 

Legends 
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Figure 1: A and B, Event-free survival (EFS) and overall survival (OS) of the 65 

LBCL-IRF4+ patients; C and D, EFS and OS of the 50 head-and-neck LBCL-IRF4+ 

patients;  

E and F, EFS and OS of the 10 abdominal LBCL-IRF4+ patients. 

 

 

 

 

 

 

D
ow

nloaded from
 http://ashpublications.org/bloodadvances/article-pdf/doi/10.1182/bloodadvances.2023012109/2211148/bloodadvances.2023012109.pdf by guest on 08 February 2024


