
B-cell precursor acute lymphoblastic leukemia (BCP-ALL) 
is a heterogeneous disease with multiple molecular subtypes 
associated with different prognostic significance. High expression 
of TSLP receptor (CRLF2) protein on the leukemic surface has 
been correlated with poor outcomes and reduced survival. 

INTRODUCTION 

AIM
The aim of this study was to determine whether high expression 
of CRLF2 as a single factor or coexistence of other molecular 
rearrangements and activation of the JAK/STAT signaling pathway 
is responsible for poor prognosis in BCP-ALL patients. 

Since June 2021, all newly diagnosed patients with ALL, from 16 
Pediatric Oncology Centers in Poland, treated according to the clinical 
AIEOP BFM 2017 Poland clinical trial were enrolled in the study. 
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Table 1. The study group 
consisted of patients with 
BCP-ALL in which expression 
of CRLF2 was found. 17 patients 
had strong, and 4 had a dim 
expression of CRLF2. In 18 
patients gene fusions as 
CRLF::P2RY8; CRLF2::GH, 
and NUP214::ABL1 were 
detected. Point mutations 
In CRLF2 and JAK2 were 
identified in 3 and 6 patients, 
respectively. In 10 patients, 
more than one rearrangement 
was noticed, and in 4 patients 
neither gene fusion nor point 
mutations responsible for the 
positive expression of CRLF2 
were found. 4 patients harbored 
IKZF1 deletion. Patients were 
stratified into standard (n=7; 
33,3%), medium (n=8; 38,1%), 
and high (n=6; 28,6%) risk 
groups. Median age of the study 
group was 3.0 years.
Note: bolded- 5 patients who 
received targeted therapy 
(ruxolitinib).

Figure 1. Flow cytometry profiles showing different TSLPR expression patterns
on leukemic cells. Representative FACS plots showing surface TSLPR staining
in (A) negative control sample and TSLPRpos patients with (B) bimodal dim
pattern (low expression on the blast subclone) (C) heterogeneous low
expression (negative to dim) in some blasts; (D) homogeneous dim expression
on all blasts; (E) bimodal strong pattern (high expression on the blast
subclone); and (F) homogeneous strong expression on all blasts. 
Note: The rectangles represent blasts positive for TSLPR; red- leukemic blasts; 
green- mature B-cells (TSLPR negative), gray - other cells (TSLPR negative)

Figure 2. Level of TSLPR expression on presence
of CRLF2::P2RY8/ CRLF::IGH/other fusion
p=0.0065 in global test Kruskall-Wallis test. 
Note: Expression of TSLPR in the whole group 
median (range) 99% (96 – 100%)
CRLF2::P2RY8 99% (98 – 100%)
CRLF2::IGH 98% (96.5 – 99.5-%)
Other fusion 13% (10.5 – 19.5-%)

CONCLUSIONS
Patients with TSLPR expression are subjected to advanced 
molecular diagnostics as they consist a very 
heterogeneous molecular subgroup.

Patients with CRLF2::IGH fusion were stratified more often 
into the high-risk group (75%) and the median age of this 
group was 14.5 years. 

The most frequent point mutations in TSLPR-positive 
patients were as follows CRLF2, JAK2, NRAS, and KRAS.

In patients with poor response to the standard treatment 
and kinase-activating aberrations, targeted therapy with 
JAK/STAT inhibitors (ruxolitinib) may be considered. 
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Nr Age Sex WBC initial 1/µl Risk Group TSLPR IKZF1 JAK/STAT Gene fusions Other fusion
Point 

mutations

1 2 F 2360 SR 99,0 negative positive CRLF2::P2RY8 JAK2

2 3 M 4280 MR 11,0 negative negative PAX5::CBFA2T3 KRAS

3 4 F 18840 SR 99,0 positive positive CRLF2::P2RY8 JAK2

4 17 F 549280 HR 100,0 negative positive CRLF2::IGH CRLF2

5 2 M 110180 SR 91,0 ND positive CRLF2::P2RY8 KMT2A::ZC3H7B NRAS

6 10 M 82840 HR 100,0 positive positive CRLF2::P2RY8 JAK2

7 2 F 3090 MR 15,0 negative positive NUP214::ABL1 TFG::GPR128 -

8 3 M 1440 SR 10,0 negative negative TFG::GPR128 -

9 2 M 3260 MR 100,0 negative positive CRLF2::P2RY8 JAK2

10 3 M 6040 SR 98,0 negative positive CRLF2::P2RY8 CRLF2

11 15 M 107570 HR 97,0 positive positive CRLF2::IGH JAK2

12 5 M 15310 MR 100,0 negative positive CRLF2::P2RY8

13 5 F 13470 MR 100,0 negative positive CRLF2::P2RY8 NRAS

14 11 F 117 HR 24,0 ND negative KMT2A::MLLT3 -

15 2 M 14360 MR 100,0 negative positive CRLF2::P2RY8 JAK2

16 2 F 6660 SR 98,0 negative positive CRLF2::P2RY8 CRLF2

17 10 F 3460 MR 99,0 negtive positive CRLF2::P2RY8 NRAS

18 4 M 40000 MR 99,0 negative positive CRLF2::IGH JAK2

19 14 M 120860 HR 96,0 positive positive CRLF2::IGH KRAS

20 3 F 84000 SR 97,0 negative positive CRLF2::P2RY8 JAK2

21 3 F 24820 HR 99,0 negative positive CRLF2::P2RY8 -

426 pediatric patients enrolled in the 
study and examined for TSLPR 

surface expression on leukemic cells

21 patients positive for TSLPR 
surface expression tested for point 

mutations and gene fusions

Level of TSLPR expression depending on presence of CRLF2::P2RY8/CRFL2::IGH/other fusion
p =0.0065 in global test Kruskall-Wallis test
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