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ABSTRACT
This study describes the clinical characteristics of a complete Dutch T-cell lymphoblastic lymphoma (T-LBL) cohort, including second 
primary malignancies and comorbidities. We show that over 10% of patients in this complete T-LBL cohort have been diagnosed with a 
cancer predisposition syndrome (CPS), consisting almost exclusively of constitutional mismatch repair deficiency (CMMRD). The clinical 
characteristics of sporadic T-LBL patients were compared with T-LBL patients that have been diagnosed with CMMRD. This shows that 
disease presentation is comparable but that disease localization in CMMRD patients might be more localized. The percentage of CPS 
seems reliable considering the completeness of the cohort of Dutch T-LBL patients and might even be an underestimation (possibility 
of undiagnosed CPS patients in cohort). As the frequency of an underlying predisposition syndrome among T-LBL patients may be 
underestimated at present, we advocate for screening all pediatric T-LBL patients for the presence of germline mutations in mismatch 
repair genes.

INTRODUCTION

T-cell lymphoblastic lymphoma (T-LBL) is a subtype of 
non-Hodgkin lymphoma (NHL) that arises from the malig-
nant transformation of immature T-cells, similar to T-cell acute 
lymphoblastic leukemia (T-ALL). T-LBL is mainly character-
ized by massive infiltration of blasts in the mediastinum and 
lymph nodes (LNs), often accompanied by pleural and pericar-
dial fluids. T-LBL typically presents as extramedullary disease 
and by definition with fewer than 25% blasts in the bone mar-
row (BM).1 In the past, T-LBL patients were mainly stratified 
according to Murphy stage, which is determined by disease dis-
semination and the revised international pediatric NHL stag-
ing system.2-4 Even though T-LBL and T-ALL are thought to be 
closely related,5 extensive analyses have led to improved under-
standing of the biology of T-ALL, whereas similar efforts for 
T-LBL are still scarce. The lack of understanding of T-LBL biol-
ogy and origin hampers the development of prognostic markers 
as well as new therapeutic treatment strategies. Nevertheless, 
recent studies have made progress in increased understanding 
of the biology of T-LBL.6 Childhood T-LBL seems to be asso-
ciated with a high occurrence of second primary malignancies 

after treatment of NHL.7 This last study revealed a relatively 
high number of T-LBL patients in a selected cohort of NHL 
cases who developed second primary malignancies (69/189).7 
This finding is a strong indicator that T-LBL in various patients 
may arise from an underlying cancer predisposition syndrome 
(CPS). However, this study concerned a selected cohort and 
therefore does not answer the question what the estimated 
prevalence of tumor predisposition syndromes in an unselected 
cohort of T-LBL patients will be. Even though an association 
between constitutional mismatch repair deficiency (CMMRD) 
and T-LBL is known, to our knowledge, there are no reported 
studies concerning the percentage of CMMRD patients in an 
unbiased T-LBL cohort.

In this study, we describe a complete and unselected T-LBL 
cohort based on clinical presentation of disease, as well as sec-
ond primary malignancies and comorbidities. We found an 
exceptionally high percentage of CMMRD patients in the com-
plete cohort of T-LBL patients. Subsequently, we compared the 
clinical characteristics of T-LBL patients with CMMRD to the 
sporadic T-LBL cases in the cohort.

METHODS

Patients and study design
This retrospective, multicenter cohort study presents the 

clinical characteristics from 88 pediatric T-LBL patients 
(between 0 and 18 y). Patients were diagnosed between 
January 2007 and September 2020 and treated according to 
the European Intergroup EURO-LB02 (EURO-LB02) protocol 
in pediatric oncology centers in the Netherlands. All patients 
or patients’ guardians signed informed consent and the cur-
rent study was approved by all institutional ethic committees 
(19-140/C).
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Data collection
All T-LBL patients diagnosed in the Netherlands between 

January 2007 and September 2020 were included through the 
complete Dutch Childhood Oncology Group registration and 
data were collected in a retrospective manner from patients’ files. 
The following data were recorded at diagnosis for all patients: 
gender, date of birth, and date of diagnosis. Additionally, date 
of complete remission (CR), outcome, tumor stage (Murphy), 
second malignancies, and presence of a CPS determined by spe-
cific germline pathogenic variants were recorded. If there was no 
reason for suspicion of a CPS, patients have not been screened 
for the presence of germline pathogenic variants. In addition, 
hematological values and radiology results have been recorded, 
including leukocyte counts (normal range 5–10 × 109/L), throm-
bocyte counts (normal range 150–450 × 109/L), serum lactate 
dehydrogenase levels (normal range 150–450 U/L), mediastinal 
enlargement (as established by x-ray or computed tomogra-
phy [CT]), nodal involvement (as established by CT or ultra-
sound) including head, neck, or supraclavicular (HNS) area, 
hilar, intra-abdominal, axillary, and inguinal LNs, the presence 
of pleural or cardiac effusion, hepatomegaly and/or splenomeg-
aly (as established by abdominal sonogram), BM involvement 
(≥5% cytomorphological blasts) including percentage, and pres-
ence of blasts in the central nervous system (CNS) measured in 
the cerebral spinal fluid (CSF) (CNS status). CNS1 is defined 
as ≤5 white blood cells (WBCs)/µL CSF fluid without leukemic 
blasts, CNS2 as ≤5 WBC/µL CSF fluid with identifiable leukemic 
cells, and CNS3 as >5 WBC/µL CSF fluid with identifiable leu-
kemic cells, intracerebral or intraspinal masses, or cranial nerve 
involvement.

Statistics
Overall survival was calculated from date of initial diagno-

sis to date of death or date of last known follow-up. Statistical 
significance between values at diagnosis was analyzed by using 
the Mann-Whitney test or Fisher exact test (Graphpad prism 
v8, CA).

RESULTS

Clinical characteristics of T-LBL patients
The clinical characteristics of 88 T-LBL patients are summa-

rized in Table 1. The median age at diagnosis was 9 years (range, 
0–18 y) with a male to female ratio of 1.7:1 (63% males). The 
mediastinum was enlarged in 94% of the T-LBL. Sixty-six per-
cent of the patients presented with enlarged LNs, predominantly 
located in the HNS regions (53%). Half of the patients presented 
with pleural effusion (52%) and about one-third (32%) of the 
T-LBL patients presented with hepatomegaly. Splenomegaly 
was evident in 10% of the patients, mostly in combination with 
hepatomegaly.

Twenty-five percent of the T-LBL patients presented with 
>1% blasts in their BM (range, 1%–16%) with 8% of the 
patients having >5% blasts. Two patients (3%) had CNS3, and 
9 patients (12%) were diagnosed with CNS2. Sixty-six patients 
(85%) had no evidence of CNS involvement (CNS1) at disease 
diagnosis. For 11 patients, this data was either missing or their 
treatment had started prior to a diagnostic lumbar puncture due 
to a poor clinical condition of the patient. Median hematolog-
ical values at diagnosis were within the physiological ranges 
(Table 1).

Cancer predisposition syndromes in T-LBL patients
A total of 10.2% of the T-LBL patients (9/88) in our cohort 

have been diagnosed with a CPS based on the presence of germ-
line pathogenic mutations: CMMRD in 8 patients and Fanconi 
anemia (FA) in 1 patient. CMMRD is caused by biallelic germ-
line mutations in one of the mismatch repair (MMR) complex 
genes including MLH1, MSH2, MSH6, or PMS2. The CMMRD 

patients in this cohort had mutations that affected PMS2 (5/8) 
or MSH6 (3/8) (Table 2). All mutations were unique, and most 
patients had compound heterozygous MMR gene mutations 
(6/8). Two patients with consanguineous parents presented with 
homozygous mutations in PMS2 and MSH6, respectively. The 
patient with FA had a homozygous deletion (del67G) in the 
FANCC gene, a Dutch founder mutation leading to a frameshift 
and a premature stop.

Clinical presentation of T-LBL patients with a CMMRD
The age of the CMMRD patients at diagnosis of their first 

tumor ranged from 1 to 17 years, with a median age of 10 
years (Table 2). The median age at CMMRD diagnosis was 10 
years (range, 5–15 y) as well. All patients with a CMMRD had 
multiple café-au-lait maculae at the time of CPS diagnosis, and 
diagnosis was established in 5 out of 8 cases at times of their 
first malignancies. The lag period between diagnosis of the first 
tumor and CMMRD diagnosis ranged from 1 to 6 years. For 
2 out of 8 cases, neurofibromatosis type 1 (NF1) was initially 
suspected, but mutational analysis of NF1 turned out to be neg-
ative. CMMRD diagnoses were expected based on the devel-
opment of second primary childhood tumors, malignancies in 
siblings, consanguineous parents, recurrent polyps in the small 
intestine, café-au-lait maculae, or a combination of these fac-
tors. One patient was already diagnosed with CMMRD prior to 
development of the first childhood tumor. The patient with FA 
had small café-au-lait maculae but had no signs of congenital 
anomalies. Prolonged thrombocytopenia combined with infec-
tious complications led to FA diagnosis during T-LBL treatment.

All CMMRD patients in this cohort had evident mediastinal 
enlargements that were accompanied by pleural effusions in 5 
patients and pericardial effusion in 1 patient. Four patients pre-
sented with involvement of a single or multiple LNs, often in 
the HNS region. One patient presented with hepatomegaly in 
addition to an enlarged mediastinum and pleural effusion, but 
none of the patients had splenomegaly. More extensive spread 
of disease was observed in 1 patient only. None of the CMMRD 
patients had evidence of malignant blasts in the BM, peripheral 
blood, or CNS compartments.

Second primary malignant neoplasms
Seventy-five percent (6/8) of the CMMRD patients had a 

history of either preceding or following malignancies, so far. 
T-LBL was the first malignancy in 4 patients. One patient had 
1 malignancy preceding T-LBL diagnosis, 3 patients had a his-
tory of 2 prior malignancies before T-LBL diagnosis, including 
a possible relapse in 1 patient (Table 2). Half of the CMMRD 
patients who developed a T-LBL had received previous che-
motherapeutic treatment. Of the 6 patients who went into CR 
after the end of T-LBL treatment, 1 patient relapsed, whereas 
2 other patients developed new malignancies. Two patients 
remained cancer-free so far, although still having a relative 
short follow-up. Five of the CMMRD patients also presented 
with benign tumors.

Comparison of CMMRD and sporadic T-LBL patients
The clinical presentation of T-LBL for CMMRD and sporadic 

patients were comparable, but CMMRD patients less frequently 
presented with 1 or multiple enlarged LNs than sporadic T-LBL 
patients (P = 0.1179). Furthermore, none of the CMMRD T-LBL 
patients had BM involvement at diagnosis, compared with 28% 
of the sporadic T-LBL patients who presented with >1% blasts 
in their BM and 9% having >5% blasts. Similarly, all CMMRD 
T-LBL patients had CNS1, whereas 3% (2/79) of the sporadic 
T-LBL patients had CNS3 and 11% had CNS2 (9/79). This may 
indicate that the T-LBL manifestation for CMMRD patients is 
more localized compared with sporadic T-LBL patients.

The most significant difference between CMMRD and spo-
radic T-LBL patients was the development of second primary 
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malignant neoplasms (6/8 compared with 2/79) (P < 0.0001)). 
All malignancies that the CMMRD patients had developed are 
described in Table 2. The second neoplasms that developed in 
the sporadic T-LBL patients were a T-ALL in 1 patient and an 
acute myeloid leukemia (AML) in the other patient. The T-ALL 
occurred 7 years after initial T-LBL diagnosis, whereas the AML 
developed during maintenance treatment of the T-LBL. Both 
patients are still alive.

Treatment and infections of CMMRD patients

The treatment response of the CMMRD T-LBL patients was 
favorable, 6 out 8 patients (75%) achieved CR. One patient 
died during induction therapy due to pulmonary aspergil-
losis. This patient was heavily pretreated for a diffuse large 
B-cell lymphoma 2 years prior to development of T-LBL and 
a medulloblastoma 6 years earlier. The other patient who did 
not achieve radiological CR died of metastatic cerebral disease 
during maintenance treatment of the T-LBL. One patient who 
achieved initial CR, relapsed during maintenance treatment. 
This patient was rescued with reinduction chemotherapy, 
followed by allogeneic stem cell transplantation (allo-SCT) 
(follow-up time 7 y after allo-SCT). The CMMRD patients 
for whom this information was available all received (n = 4)  
150%–200% mercaptopurine (6-MP) and methotrexate 
during maintenance treatment (200% is maximum dosage 
according to EURO-LB02 protocol). In general, treatment was 
tolerated well in the CMMRD patients, without significant 
delay of chemotherapy. However, 3 out of 8 CMMRD patients 
developed pulmonary aspergillosis infection during T-LBL 
treatment, which was fatal for 1 patient.

DISCUSSION

This study describes the clinical characteristics of a complete 
cohort of T-LBL patients in the Netherlands, in which 10.2% 
of the patients have been diagnosed with an underlying CPS, 

almost exclusively CMMRD. It will be important to study 
whether this percentage will be similar for other countries. 
However, the percentage of consanguinity in the Netherlands 
is similar compared with most other European countries and 
most mutations were compounds heterozygous. In addition, no 
particular founder mutations have been described for PMS2 or 
MSH6 in the Netherlands, only for the total Western popula-
tion.8 However, 2 patients in our cohort have mutations that 
are recurrently found in the Caucasian population or CMMRD 
families in the Netherlands (unpublished data Leiden University 
Medical Center, Leiden, The Netherlands). These are the PMS2 
c.137G>T and MSH6 c.651dup mutations, respectively.8 The 
patient with FA had a homozygous deletion (c.67delG) in the 
FANCC gene, which is a Dutch founder mutation leading to a 
frameshift and a premature stop.9

The CMMRD-associated T-LBL patients in our study 
appeared to show more localized disease, but these findings need 
to be validated in a larger cohort of CMMRD-associated T-LBL 
patients in the future. In addition, 38% (3/8) of the CMMRD 
patients developed a pulmonary aspergillosis. If we compare 
this data to the complete EURO-LB02 study, only 1% (3/233) 
of the T-LBL patients had developed a pulmonary aspergillosis 
during treatment that was fatal for 1 patient.2 However, num-
bers of our study are small and some of the patients were heav-
ily pretreated with chemotherapy. Another shared characteristic 
among CMMRD patients was the presence of second primary 
malignancies and/or benign tumors. One sporadic T-LBL patient 
developed a second primary malignancy (T-ALL) 7 years after 
initial T-LBL diagnosis but was not screened for potential ger-
mline mutations associated with CPSs. In addition, another 
sporadic T-LBL patient developed an AML during maintenance 
treatment. Given the rarity of the development of multiple con-
secutive childhood malignancies in sporadic cancer patients, this 
is a strong indicator for the presence of a potential underlying 
CPS. Including these patients would make the total percentage 
of patients with a CPS in our cohort 12.5%.

Table 1.

Clinical Characteristics of T-LBL Patients With and Without CMMRD.

Characteristics Total T-LBL, n = 88 T-LBL Sporadic,a n = 79 T-LBL CMMRD, n = 8

Age, y, median (range) 9 (0–18) 9 (0–18) 10 (0–16)
Sex, n
 Male 55 50 5
 Female 33 30 3
Localizations, n (%)
 Mediastinal enlargement 83 (94) 75 (94) 8 (100)
 LN involvement 58 (66) 55 (68) 3 (38)
 HNS lesion 47 (53) 45 (56) 2 (25)
 Pleural effusion 46 (52) 42 (52) 4 (50)
 Hepatomegaly 28 (32) 27 (34) 1 (13)
 Splenomegaly 9 (10) 9 (11) 0 (0)
Bone marrow involvement, n (%)
 1%–4% 15 (17) 15 (19) 0 (0)
 ≥5% 7 (8) 7 (9) 0 (0)
CNS status, n (%)
 CNS1 66 (85) 58 (84) 8 (100)
 CNS2 9 (12) 9 (13) 0 (0)
 CNS3 2 (3) 2 (3) 0 (0)
 Missing 11 11 0
Hematological, median (range)
 Leukocytes (count × 109/L) 8.1 (1.6–28) 8.3 (1.6–28) 7.3 (5.2–20.3)
 Thrombocytes (count × 109/L) 335 (84–645) 342 (84–645) 292 (243–560)
 LDH (U/L) 546 (131–2575) 540 (131–2575) 683 (265–1143)
Second malignancy, n (%) 8 (9) 2 (2.5) 6 (75)
Overall survival, % 83 86 50

aThe Fanconi Anemia patient was not included in these results.
CMMRD = constitutional mismatch repair deficiency; CNS = central nervous system; HNS = head, neck, or supraclavicular; LDH = lactate dehydrogenase; LN = lymph node; T-LBL = T-cell lymphoblastic 
lymphoma.



4

Kroeze et al High Prevalence of CMMRD in T-LBL Patients

Ta
b

le
 2

.

C
lin

ic
al

 C
ha

ra
ct

er
is

ti
cs

 o
f 

P
at

ie
nt

s 
W

it
h 

a 
C

M
M

R
D

 D
ur

in
g

 T
he

ir
 T

-L
B

L.

Ca
se

Se
x

Ge
ne

Va
ria

nt
 m

RN
A

Va
ria

nt
 P

ro
te

in
Ex

on
Co

ns
an

gu
in

eo
us

 
Pa

re
nt

s

Ag
e 

CM
M

RD
 

Di
ag

no
si

s
M

al
ig

na
nc

ie
s 

 
(A

ge
)

Re
ce

iv
ed

 T
re

at
m

en
t  

Pr
io

r t
o 

T-
LB

L 
 

Di
ag

no
si

s
T-

LB
L 

 
Lo

ca
liz

at
io

ns
BM

%
CN

S 
St

at
us

St
at

us
Be

ni
gn

 T
um

or
s

Op
po

r-
tu

ni
st

ic
 

In
fe

ct
io

ns

1
M

PM
S2

c.
90

4_
91

1d
el

p.
Va

l3
02

Th
rfs

*4
9

No
5

M
ed

ul
lo

bl
as

to
m

a 
(4

)
CO

G 
AC

N0
33

2 
w

/R
T

M
ed

ia
st

in
um

0
CN

S1
De

at
h 

in
  

in
du

ct
io

n 
T-

LB
L 

Pu
lm

on
ar

y 
as

pe
rg

illo
si

s
c.

18
82

C>
T

p.
Ar

g6
28

*
11

DL
BC

L 
(8

)
Ju

gu
la

r L
N

T-
LB

L 
(1

0)
SK

IO
N 

B-
NH

L 
Ri

tu
x 

(a
rm

 B
) 2

00
8

2
M

PM
S2

c.
13

7G
>

T
p.

Se
r4

6I
le

2
No

8
T-

LB
L 

(8
)

—
M

ed
ia

st
in

um
0

CN
S1

T-
LB

L 
CR

2
Lo

w
-g

ra
de

 
ad

en
om

as
 

c.
24

7_
25

0d
up

p.
Th

r8
4I

le
fs

*9
3

Re
la

ps
e 

T-
LB

L 
(1

0)
: 

re
in

du
ct

io
n 

ch
em

ot
he

ra
py

 
fo

llo
w

ed
 b

y 
al

lo
ge

ne
ic

 
SC

T

Pe
ric

ar
di

al
 e

ffu
si

on
Ax

illa
ry

 L
N

In
tra

-a
bd

om
in

al
 L

N
Te

st
is

3
F

PM
S2

c.
94

3C
>

T 
(h

om
)b

p.
Ar

g3
15

*
9

Ye
s

14
T-

LB
L 

(1
4)

—
M

ed
ia

st
in

um
0

CN
S1

T-
LB

L 
CR

1
Be

ni
gn

  
pi

lo
m

at
rix

om
a

Pu
lm

on
ar

y 
as

pe
rg

illo
si

s
Sq

ua
m

ou
s 

ca
rc

in
om

a 
sk

in
 (1

7)
Pl

eu
ra

l e
ffu

si
on

Ce
rv

ic
al

 L
N

4
M

M
SH

6
c.

65
1d

up
p.

Ly
s2

18
*

4
No

15
T-

LB
L 

(1
6)

—
M

ed
ia

st
in

um
0

CN
S1

T-
LB

L 
CR

1
Lo

w
-g

ra
de

 
ad

en
om

as
 

c.
39

57
du

p
p.

Al
a1

32
0S

er
fs

*5
9

Ce
cu

m
 c

ar
ci

no
m

a 
(1

9)
5

F
PM

S2
c.

98
9-

29
6_

11
44

+
70

6d
el

p.
Gl

u3
30

_G
lu

38
1d

el
10

No
10

Gl
io

bl
as

to
m

a 
m

ul
tif

or
m

e 
(8

)
CO

G 
AC

NS
01

26
 w

/R
T

M
ed

ia
st

in
um

0
CN

S1
De

at
h 

in
 

m
ai

nt
en

an
ce

 
T-

LB
L

 
 

c.
31

9C
>

T
p.

Ar
g1

07
Tr

p
4

Gl
io

bl
as

to
m

a 
m

ul
tif

or
m

e 
(1

0)
CO

G 
AC

NS
01

26
 w

/R
T

Pl
eu

ra
l e

ffu
si

on

T-
LB

L 
(1

0)
6

M
PM

S2
De

le
tio

n
Pr

ot
ei

n 
tru

nc
at

io
n

2
No

13
DL

BC
L 

(9
)

SK
IO

N 
B-

NH
L 

20
08

M
ed

ia
st

in
um

0
CN

S1
De

at
h,

 7
 y

  
af

te
r T

-L
BL

 
CR

1

Tu
bu

la
r  

ad
en

om
a

 
De

le
tio

n
Pr

ot
ei

n 
tru

nc
at

io
n

5–
15

Re
la

ps
e 

or
 n

ew
 D

LB
CL

 
(1

3)
Au

to
lo

go
us

 S
CT

Ce
rv

ic
al

 L
N

T-
LB

L 
(1

4)
Pe

ric
ar

di
al

 e
ffu

si
on

As
tro

cy
to

m
a 

(2
0)

M
ed

ia
st

in
al

 ly
m

ph
om

a,
 

NO
S 

(2
1)

7
M

M
SH

6
c.

39
91

C>
T 

(h
om

)a
p.

Ar
g1

33
1*

9
Ye

s
6

T-
LB

L 
(0

)
—

M
ed

ia
st

in
al

0
CN

S1
T-

LB
L 

CR
1

Fi
br

oh
is

tio
cy

tic
 

le
si

on
 

Pl
eu

ra
l e

ffu
si

on
He

pa
to

m
eg

al
y

8
F

M
SH

6
c.

28
15

C>
T

c.
38

01
+

1_
38

01
+

5d
el

p.
Gl

n9
39

*
p.

Ar
g1

21
7M

et
fs

*6
4 8

No
10

At
yp

ic
al

 p
ar

ie
to

-o
cc

ip
ita

l 
rh

ab
do

id
 tu

m
or

 (4
)

DC
OG

 M
M

T 
93

5 
ar

m
 B

M
ed

ia
st

in
al

0
CN

S1
De

at
h,

 4
 y

  
af

te
r T

-L
BL

 
CR

1

 
Pu

lm
on

ar
y 

as
pe

rg
illo

si
s

T-
LB

L 
(6

)
Au

to
lo

go
us

 S
CT

Pl
eu

ra
l e

ffu
si

on
M

DS
 (1

0)

Da
sh

es
 in

di
ca

te
 th

at
 th

es
e 

pa
tie

nt
 h

ad
 n

ot
 re

ce
ive

d 
tre

at
m

en
t p

rio
r t

o 
T-

LB
L 

di
ag

no
si

s.
a T

he
 F

an
co

ni
 A

ne
m

ia
 p

at
ie

nt
 w

as
 n

ot
 in

cl
ud

ed
 in

 th
es

e 
re

su
lts

.
b H

om
oz

yg
ou

s 
m

ut
at

io
n.

BM
 =

 b
on

e 
m

ar
ro

w
; B

-N
HL

 =
 B

-c
el

l n
on

-H
od

gk
in

 ly
m

ph
om

a;
 C

M
M

RD
 =

 c
on

st
itu

tio
na

l m
is

m
at

ch
 re

pa
ir 

de
fic

ie
nc

y;
 C

NS
 =

 c
en

tra
l n

er
vo

us
 s

ys
te

m
; C

R 
=

 c
om

pl
et

e 
re

m
is

si
on

; D
CO

G 
=

 D
ut

ch
 C

hi
ld

ho
od

 O
nc

ol
og

y 
Gr

ou
p;

 D
LB

CL
 =

 d
iff

us
e 

la
rg

e 
B-

ce
ll 

lym
ph

om
a;

 F
 =

 fe
m

al
e;

 L
N 

=
 

lym
ph

 n
od

e;
 M

 =
 m

al
e;

 M
DS

 =
 m

ye
lo

dy
sp

la
st

ic
 s

yn
dr

om
e;

 m
RN

A 
=

 m
es

se
ng

er
 R

NA
; N

OS
 =

 n
ot

 o
th

er
w

is
e 

sp
ec

ifi
ed

; S
CT

=
 s

te
m

 c
el

l t
ra

ns
pl

an
ta

tio
n;

 T
-L

BL
 =

 T
-c

el
l l

ym
ph

ob
la

st
ic

 ly
m

ph
om

a.



5

  (2022) 6:1 www.hemaspherejournal.com

The diagnosis of a CPS is highly dependent on the alertness of 
the treating physician and is often missed at time of diagnosis of 
the first (childhood) malignancy.10 Earlier CMMRD diagnosis 
could result in surveillance strategies for the patient and poten-
tial siblings in order to diagnose new tumors at an earlier stage. 
There are also indications that patients with CMMRD display 
increased chemoresistance, especially against thiopurines.11,12 
This might be in concordance with the finding that CMMRD 
patients for whom this information was available in this cohort, 
all received 150%–200% 6-MP and methotrexate during main-
tenance treatment.2 Diagnosis of CMMRD at an earlier stage 
could result in possible adjustment of chemotherapeutic treat-
ment strategies when needed.

A scoring system by the care for CMMRD (C4CMMRD) 
consortium has been proposed for which patients with a score 
of 3 or higher have an indication for CMMRD testing.13 The 
presence of a T-cell lineage NHL alone has been assigned 2 
points. Therefore, the presence of any other feature in this clas-
sifier would make T-LBL patients suitable for genetic testing. 
This shows the great importance to closely look for café-au-lait 
maculae in children with T-LBL but also to request extensive 
information about carcinomas from the Lynch syndrome spec-
trum in relatives, as well as other features mentioned in this 
proposed scoring system.13 As the frequency of an underlying 
predisposition syndrome among T-LBL patients may be under-
estimated at present and additional features might be missed, 
we advocate for screening all pediatric T-LBL patients for the 
presence of germline mutations in MMR genes.
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