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Summary
Solitary fibrous tumour (SFT) is a mesenchymal neoplasm
characterised by pathognomonic NAB2-STAT6 gene fu-
sions. The clinical implications and prognostic value of
different fusion variants has not been clarified. In the cur-
rent study, we explore the clinicopathological, prognostic
and molecular differences between tumours with different
fusions. Thirty-nine patients with localised, extrameningeal
SFT were included, of whom 20 developed distant recur-
rence and 19 were without recurrence after long term
follow-up. Capture-based RNA sequencing identified 12
breakpoint variants, which were categorised into two
groups based on the STAT6 domain composition in the
predicted chimeric proteins. Twenty-one of 34 (62%)
sequenced tumours had fusions with most of the STAT6
domains intact and were classified as STAT6-Full. Thirteen
tumours (38%) contained only the transactivation domain
of STAT6 and were classified as STAT6-TAD. Tumours with
STAT6-TAD fusions had a higher mitotic count (p=0.016)
and were associated with inferior recurrence-free interval
(p=0.004) and overall survival (p=0.012). Estimated 10-
year recurrence-free survival was 25% for patients with
STAT6-TAD tumours compared to 78% for the STAT6-Full
group. Distinct transcriptional signatures between the
fusion groups were identified, including higher expression
of FGF2 in the STAT6-TAD group and IGF2, EGR2,
PDGFRB, STAT6 and several extracellular matrix genes in
STAT6-Full tumours. In summary, we demonstrate that
NAB2-STAT6 fusion variants are associated with distinct
clinicopathological and molecular characteristics and have
prognostic significance in extrameningeal SFT.
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INTRODUCTION
Solitary fibrous tumour (SFT) is an uncommon mesenchymal
neoplasm characterised by a pathognomonic gene fusion
between NAB2 (NGFI-A binding protein 2) and STAT6
(signal transducer and activator of transcription 6), which is
suggested to be the central molecular alteration driving
tumour development and progression.1,2 The presence of the
fusion has been confirmed in nearly all SFTs3,4 and the
introduction of STAT6 as a robust immunohistochemical
marker has significantly improved diagnostics.5–7

NAB2 and STAT6 are neighbour genes localised on the
long arm of chromosome 12 and transcribed in opposite di-
rections. In SFT, an intrachromosomal inversion places the
genes in the same orientation which results in an in-frame
fusion transcribed from the NAB2 promoter.1,2 Thereby, the
transcriptional repressor NAB2 inherits the transactivation
domain (TAD) of STAT6, which turns the chimeric protein
into a transcriptional activator of early growth response factor
1 (EGR1) responsive genes. This event is believed to trigger
tumour development.1

The NAB2 protein is composed of 3 domains: NCD1
(NAB-conserved domain 1), NCD2 (NAB-conserved
domain 2) and CID (CHD4-interacting domain), a C-terminal
repression domain.8,9 The STAT6 protein has five domains: a
protein interaction domain (PID), an all-alpha domain, a
DNA-binding domain (DBD), a Src homology-2 domain
(SH2) and a transactivation domain (TAD).9 The domain
structure of the proteins is summarised in Fig. 1A.
More than 40 breakpoint variants including different

exons of the fusion partners have been reported. Among
these, NAB2ex4-STAT6ex2/3 and NAB2ex6-STAT6ex16/17
are the most frequent.4,10–14 Barthelmess and co-workers
showed that NAB2ex4-STAT6ex2/3 was associated with
fewer recurrences, pleuropulmonary localisation, larger
tumour size, lower mitotic count and older age at presen-
tation compared to NAB2ex6-STAT6ex16/17.13 Several
ished by Elsevier B.V. on behalf of Royal College of Pathologists of
reativecommons.org/licenses/by/4.0/).
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Fig. 1 NAB2-STAT6 fusion variants. (A) Wild-type NAB2 and STAT6 mRNA transcripts with domain structure of their proteins and the most frequent variants of
NAB2-STAT6 predicted chimeric proteins. all-⍺, all-alpha domain; CID, CHD4-interacting domain; DBD, DNA-binding domain; NCD1 and NCD2, NAB-conserved
domains 1 and 2; PID, protein interaction domain; SH2, Src homology-2 domain; TAD, transactivation domain. (B) Circular plot demonstrating identified fusion variants
(shown as links between exons) divided into two groups STAT6-Full (blue) and STAT6-TAD (red).
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studies have demonstrated an association between
NAB2ex4-STAT6ex2/3 and more benign histopathology, but
the prognostic value of different fusion variants was not
confirmed.3,4,11,12,14,15 One potential explanation for the
discrepant results could be the shorter follow-up time in the
latter studies, given the fact that SFTs commonly recur >5
years after initial surgery.16–24

In the current study, we aimed to investigate the clinico-
pathological and prognostic impact of different fusion vari-
ants and to explore differences in gene expression in a subset
of extrameningeal SFTs selected from our previously re-
ported patient cohort with long-term follow-up.24

MATERIALS AND METHODS
Patient cohort

This study was performed on a sample of 39 patients selected from our
previously published cohort of 100 patients treated with curative intent for
localised, extrameningeal SFT.24 The cases were collected from our institu-
tional clinical sarcoma database and our pathology database. We selected 19
patients who developed recurrence and 19 patients without recurrence at the
time of the last follow-up. One additional patient with tumour recurrence, who
was not included in the previous cohort due to neoadjuvant treatment, was
also enrolled in the current study. The two groups were paired by anatomical
location, year of surgery and method of tissue conservation [fresh frozen or
formalin-fixed paraffin-embedded (FFPE) tissue]. The study was approved by
the Regional Ethics Committee in South East Norway (#2010/1244) and
conforms to ethical standards in the Declaration of Helsinki. Written informed
consent was obtained from all patients.

Histopathological evaluation

Histopathological parameters were evaluated in the surgical specimens from
the primary tumours. Mitotic count was assessed in the most mitotically active
areas, counted per 10 high-power fields (1 HPF=0.2289 mm2) and categorised
using a cut-off of <4 and �4. The presence of necrosis was classified as no
necrosis, <50% and �50%. Tumour size was evaluated as a continuous
variable. Tumour depth, cellularity, atypia/pleomorphism, infiltrative growth
pattern, resection margins and the prognostic scoring system G-score were
classified and subgrouped as reported in the former study.24 Immunohisto-
chemistry was performed as reported previously.24

Extraction and quantification of RNA

Fresh frozen or FFPE tumour samples from primary tumour resection spec-
imens were collected for all cases. Tumour content of the specimen was above
90% in all samples with minimal amount of necrosis or normal tissue. RNA
from FFPE samples was isolated by truXTRACT FFPE microTUBE RNAKit
(Covaris, USA) according to the manufacturer’s instructions. Two to three 20
mm sections were used. RNA from fresh frozen samples was isolated by
miRNeasy Mini Kit (Qiagen, USA) according to the manufacturer’s in-
structions, using 30–50 mg of tumour tissue. Extracted RNA was stored at
–80�C. Concentration and purity of RNA were analysed by NanoDrop 2000
spectrophotometer (Thermo Fisher Scientific, USA). For all cases, 280/260
and 260/230 ratios >1.8 were achieved. RNA integrity was evaluated by
Agilent 2100 Bioanalyzer (Agilent Technologies, USA) and an acceptable
level of DV200 �30% was achieved in all but three cases, which were
withdrawn from further analysis.

Library construction and next generation sequencing

Libraries were made by the Oslo University Hospital Genomics Core Facility
(www.oslo.genomics.no) using the TruSight RNA Pan-Cancer Panel (Illu-
mina, USA) according to the manufacturer’s instructions. One hundred
nanograms of total RNA was used as input material for library preparation.
Two samples were not sequenced due to unsuccessful library preparation. The
resulting libraries of the 34 final samples were sequenced paired-end on a
NextSeq500 instrument (Illumina).

Analysis of fusion data

FASTQ files were further processed by the RNA-Seq Alignment pipeline,
version 1.1.0 (Illumina). Reads were mapped to human (UCSC hg19) refer-
ence genome using STAR aligner (version STAR_2.5.0b).25 Fusion detection
was performed using the Manta algorithm26 and STAR aligner, and gene
counts per transcript were estimated using Cufflinks 2 (http://cole-trapnell-
lab.github.io/cufflinks/). Detected fusions were further inspected manually
by uploading alignment BAM files into the Integrative Genomics Viewer
(IGV), version 2.4.14.27 NM_005967 transcript variant for NAB2 and
NM_001178078 for STAT6 were chosen to call the fusions.

Gene expression analysis

The gene count was normalised using ‘regularised log’ (rlog) function of
DESeq2.28 Principal component analysis (PCA) and heatmap analysis were
performed on the rlog normalised counts data. The differential expression
analysis was performed using DESeq2 and the genes with Benjamini-
Hochberg adjusted p values (padj) �0.05 and log2FoldChange (LFC) �1
were considered as differentially expressed.

Statistical analysis

Recurrence-free interval (RFi) and distant recurrence-free interval (D-RFi)29

were calculated from the date of diagnosis until date of distant metastasis
or local recurrence for RFi and distant metastasis for D-RFi. Patients without
an event were censored at date of last radiological examination of chest and/or
abdomen. Death was not considered an event. For overall survival (OS) date
of death of any cause was collected from the National Registry of Norway and
patients still alive were censored at 21 February 2019. Associations between
fusion groups and clinicopathological parameters were examined by means of
two-tailed Fisher’s exact test for categorical variables and Mann–Whitney U

http://www.oslo.genomics.no
http://cole-trapnell-lab.github.io/cufflinks/
http://cole-trapnell-lab.github.io/cufflinks/
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test for continuous variables, as appropriate. Kaplan–Meier analysis was
performed to estimate RFi, D-RFi and OS and log-rank test was used to
compare groups. A p value <0.05 was considered significant. SPSS Statistics,
version 25.0 for Mac (SPSS, USA) was used.

RESULTS
Patient cohort and histopathological characteristics

Thirty-nine patients with localised, extrameningeal SFT were
included in this study, of whom 20 developed distant recur-
rence and 19 were without recurrence after long term follow-
up (median 97 months, range 0–220 months). Demographic
and clinicopathological characteristics are presented in
Table 1. There were 24 females and 15 males with median
age at diagnosis of 62 years (range 37–82). The most
frequent tumour location was abdomen/retroperitoneum
(46%), followed by extremity (23%) and pleura/lung (18%).
Median tumour size was 11 cm (range 2–28 cm). Two pa-
tients (5%) underwent adjuvant radiation therapy and one
patient received neoadjuvant chemotherapy (3%). There were
14 tumours (36%) with �4 mitotic figures per 10 HPF. Ne-
crosis was present in 17 tumours (44%) including three tu-
mours (8%) with �50% necrosis. All cases showed strong
nuclear STAT6 immunostaining.
Table 1 Demographic, clinical and histopathological characteristics

Characteristics Patients (N=39)
n (%)a

Age (at presentation), years
Median (range) 62 (37–82)

Gender
Male 15 (38)
Female 24 (62)

Site
Head and neck 4 (10)
Extremity 9 (23)
Trunk wall 1 (3)
Pleura/lung 7 (18)
Abdomen/retroperitoneum 18 (46)

Tumour depth
Deep-seated 35 (90)
Superficial 4 (10)

Tumour size, cm
Median (range) 11 (2–28)

Resection margins
R0 24 (62)
R1 13 (33)
R2 2 (5)

Mitotic countb

Median (range) 2 (0–50)
<4 25 (64)
�4 14 (36)

Necrosis
Absent 22 (56)
<50% 14 (36)
�50% 3 (8)

Atypia/pleomorphism
No 32 (82)
Yes 7 (18)

Cellularity
Low 1 (3)
Moderate 16 (41)
High 22 (56)

Growth pattern
Pushing 24 (62)
Infiltrating 15 (38)

a Unless otherwise specified.
b Number of mitotic figures per 10 high-power fields.
Capture-based RNA sequencing

To investigate NAB2-STAT6 fusion variants and gene
expression profiles, capture-based RNA sequencing using the
Illumina TruSight RNA Pan-Cancer Panel was performed. In
five cases RNA extraction or library preparation was unsuc-
cessful. NAB2-STAT6 fusions were detected in all the 34
sequenced cases. In total, 12 fusion variants were identified
(Fig. 1B; Supplementary Table 1, Appendix A). The most
frequent variants were NAB2ex6-STAT6ex16 (8 cases, 23%)
and NAB2ex4-STAT6ex2 (7 cases, 21%) (Fig. 1A). We
divided the fusion gene variants into two groups according to
which STAT6 domains were present in the predicted fusion
protein. Thirteen tumours (38%) were categorised into the
STAT6-TAD group, which included cases with only the
TAD domain of STAT6 present in the fusion protein.
Twenty-one tumours (62%) were categorised into the
STAT6-Full group, including cases with almost full length
STAT6 involved in the fusion (Fig. 1B).
To identify differences in the transcriptional signature be-

tween STAT6-TAD and STAT6-Full tumours, expression
analysis of the 1385 genes from the Pan-Cancer Panel was
performed. In principal component analysis, three distinct
outliers were observed, presumably as a result of an increased
number of mast cells in one case (SFT15) and technical
reasons in two other cases (SFT14 and SFT17;
Supplementary Fig. 1A, Appendix A). After removal of
outliers, a substantial difference between fresh frozen and
FFPE samples was evident, with a larger variance in gene
expression for FFPE samples (Supplementary Fig. 1B,
Appendix A). To avoid the risk that fixation methods may
influence the gene expression data, all FFPE samples were
excluded from further analysis. Thus, 20 fresh frozen samples
remained for differential expression analysis. Twenty-six
differentially expressed genes were identified, comparing
the STAT6-TAD and STAT6-Full groups (Fig. 2A). STAT6-
TAD samples had higher expression of several genes
including BAIAP2L1, CEBPA and BIN1. The STAT6-Full
group showed notable gene expression diversity between
the samples. STAT6 had higher expression in all STAT6-Full
samples. Moreover, IGF2, SPARC, HSPG2, FBLN1 and
COL14A1 were highly expressed in a subset of the STAT6-
Full group.
Next, differential gene expression analysis was performed

comparing NAB2-STAT6 fusion variants in tumours from
patients who developed recurrence (Rec) and from patients
without recurrence (NoRec). In the NoRec group two main
clusters were observed with a higher expression of four
genes, including FGF2, in the STAT6-TAD group and eight
genes, including PDGFRB, in the STAT6-Full group
(Fig. 2B). A total of 46 differentially expressed genes were
found in the Rec group, where the STAT6-Full cluster,
having three samples in total, was dominated by two samples
with high expression of EGR2, IGF2, STAT6 and genes
involved in production of extracellular matrix (SPARC,
COL12A1, COL14A1, FBLN1, HSPG2, FN1) (Fig. 2C). No
clear association between the clusters and anatomical location
of the tumours was observed (data not shown).

Association between fusion variants and
clinicopathological characteristics

Associations between fusion variants and clinicopatholog-
ical characteristics are summarised in Table 2. All the



Fig. 2 Differential gene expression analysis. (A) Heat map comparison of differentially expressed genes between STAT6-TAD and STAT6-Full fusion groups, (B) for
tumours without recurrence (NoRec) and (C) for tumours with distant recurrence (Rec).
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pleuropulmonary tumours had the NAB2ex4-STAT6ex2
fusion variant, whereas tumours in other locations
expressed fusion variants belonging to both groups. Tu-
mours in the STAT6-TAD group had significantly higher
mitotic count compared to STAT6-Full tumours (median 4
vs 1 per 10 HPF, p=0.016). According to our recently
identified risk stratification model (G-score),24 STAT6-
TAD tumours were scored as high risk tumours in 62%
of the cases compared to 19% in the STAT6-Full group
(p=0.037). No statistically significant associations between
fusion groups and age, gender, tumour size, resection
margin, tumour depth, necrosis, cellularity, atypia and
growth pattern were observed. However, patients in the
STAT6-Full group were older (median 62 vs 54 years) and
had slightly larger tumours (median 13 vs 11 cm) with less
necrosis (33% vs 62%).

Patient outcome and fusion variants

Median follow-up for OS for the patients still alive was 127
months (range 40–308 months) and median follow-up for
RFi for patients without recurrence was 97 months (range
0–220 months). Median time to recurrence was 61 months
(range 3–227). All twenty patients with recurrence were
selected for this study because they had developed distant
recurrence. Seven of these patients (35%) also developed
local recurrence, of whom four had their local recurrence as
the first event. Lung (45%) and abdomen (35%) were the
most frequent first metastatic sites. Locally recurrent tumours
were retroperitoneal in five cases and pleuropulmonary in
two cases. Nineteen patients died during follow-up, of whom
11 (57%) died of SFT, two (11%) for other reasons and six
(32%) of unknown cause.
Of 15 patients with distant recurrence and known fusion

status, seven belonged to the STAT6-Full group and eight to
the STAT6-TAD group. Four patients with STAT6-Full tu-
mours and two patients with STAT6-TAD tumours experi-
enced local recurrence. Median time to recurrence for
STAT6-TAD tumours was 27 months compared to 65
months in the STAT6-Full group. Patients in the STAT6-
TAD group had shorter RFi (Fig. 3A, p=0.004), D-RFi
(Fig. 3B, p=0.006) and OS (Fig. 3C, p=0.012). Estimated 10-
year RFi rate for patients with STAT6-TAD tumours was
25% compared to 78% for the STAT6-Full group.

DISCUSSION
In the present study, we have investigated the clinical impact
of different NAB2-STAT6 fusion variants and explored gene
expression patterns in extrameningeal SFT. Two fusion



Table 2 Associations between fusion variants and clinicopathological characteristics

Characteristics Patients, n (%)a p value

STAT6-Full STAT6-TAD

Number of patients (N=34) 21 13
Age, years, median 62 54 0.993
Tumour size, cm, median 13 11 0.841
Mitotic count per 10 HPF, median 1 4 0.016
Sex 0.728
Female 10 (67) 5 (33)
Male 11 (58) 8 (42)

Locationb 0.021
Extremity / trunk wall / head and neck 4 (19) 8 (62)
Pleura/lung 5 (24) 0 (0)
Abdomen/retroperitoneum 12 (57) 5 (38)

Necrosisb 0.160
No 14 (67) 5 (38)
<50%/�50% 7 (33) 8 (62)

Cellularityb 0.172
Low/moderate 12 (57) 4 (31)
High 9 (43) 9 (69)

Atypia/pleomorphism 0.653
Yes 3 (14) 3 (21)
No 18 (86) 11 (79)

Tumour depth 0.279
Deep 20 (95) 11 (79)
Superficial 1 (5) 3 (21)

Infiltrative growth pattern 1.000
Pushing 13 (62) 8 (57)
Infiltrating 8 (38) 6 (43)

G-score 0.037
Low risk 6 (29) 3 (23)
Intermediate risk 11 (52) 2 (15)
High risk 4 (19) 8 (62)

HPF, high-power field.
Significant p values are in bold.
a Unless otherwise specified.
b Extremity / trunk wall / head and neck, low and moderate cellularity, necrosis <50% and �50% were grouped for analysis.
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groups were defined based on the length of the STAT6 gene,
STAT6-Full and STAT6-TAD. Patients with STAT6-TAD
fusions had a higher mitotic count and an increased risk of
recurrence compared to STAT6-Full tumours, and distinct
transcriptional signatures for each fusion group were
identified.
Fig. 3 Associations between fusion groups and outcome. Kaplan–Meier survival curv
overall survival, stratified based on fusion groups.
Patients in the STAT6-TAD group had inferior RFi, D-RFi
and OS, and median time to recurrence was less than half
compared to the STAT6-Full group (27 vs 65 months). These
results are consistent with and complement the observations
made by Barthelmess and co-workers,13 who were the first to
show that STAT6-TAD tumours more often recur. Several
es of (A) recurrence-free interval, (B) distant recurrence-free interval, and (C)
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later studies have not been able to confirm the prognostic
impact of the fusion variants.3,4,11,12 However, this discrep-
ancy could be explained by short follow-up time with few
detected recurrences,3,4,11,12 and heterogeneous inclusion
criteria, such as inclusion of meningeal SFTs3,11 and series
with only intrathoracic cases.4 Our cohort with long term
follow-up and only extrameningeal tumours clearly shows that
STAT6-TAD tumours have an inferior prognosis, but whether
the fusion variant has independent prognostic impact is yet to
be investigated. Pleuropulmonary tumours frequently contain
a STAT6-Full fusion variant and have a favourable prognosis,
and anatomical location might be a confounder.
STAT6-TAD tumours showed a significantly higher

mitotic count and higher G-score (recurrence risk score)
compared to the STAT6-Full group, and had smaller tumour
size and more necrosis, albeit not statistically significant. The
findings are consistent with previously reported data, and
reinforce the presumption by Barthelmess et al. that the tu-
mours with NAB2ex6-STAT6ex16/17 fusions exhibit a more
malignant phenotype and clinical behaviour.3,11,13

The breakpoints in STAT6 seem to cluster only at the 30 or
50 end of the gene, in contrast to NAB2 that displays a wide
distribution of breakpoints throughout the length of the gene.
This observation was the basis for our definition of the fusion
groups. Most of the predicted NAB2-STAT6 fusion proteins
have a truncated NAB2 repression domain and a preserved
STAT6 TAD. The STAT6-Full fusion variants also contain
an intact all-alpha domain, DBD and SH2 domain and an
intact or truncated PID of STAT6. The observed differences
between the two fusion variant groups are likely related to the
absence of one or several of these four STAT6 domains. For
example, it might alter the DNA binding specificity of the
fusion protein or modify the recruitment of coactivators
thereby transactivating activity. To precisely elucidate the
molecular basis for the different biological functions,
isogenic model systems expressing the different fusion vari-
ants would be needed.
Differential gene expression analysis of the STAT6-TAD

and STAT6-Full groups revealed 26 significantly differ-
ently expressed genes. To avoid the potential confounding
effect of biological differences between the fusion variants,
the analysis was also performed separately in tumours with
and without recurrence. One of the transcriptional programs
identified was the EGR1 pathway, which is known to be
activated in SFT,1 and included the EGR1-responsive genes
FGF2, IGF2 and EGR2. Fibroblast growth factor 2 (FGF2),
which is directly upregulated by EGR1,30 was more highly
expressed in STAT6-TAD tumours, consistent with its role as
an activator of cell proliferation.31,32 IGF2 and EGR2 had
increased expression in the STAT6-Full group, suggesting
differential regulation of EGR1 pathways between the fusion
groups. Increased expression of IGF2 in SFTs compared to
other mesenchymal tumours is well known.32,33 IGF2 has
mitogenic and anti-apoptotic potential and is linked to re-
fractory hypoglycaemia in SFT patients.34 None of the pa-
tients in our cohort showed signs of paraneoplastic
hypoglycaemia, which is in line with the observation that
expression levels of IGF2 do not always correlate with
clinical evidence of hypoglycaemia.35 Higher expression of
EGR2, stimulating fibrogenesis,36 and other genes involved
in the production of extracellular matrix (SPARC, COL12A1,
COL14A1, FBLN1, HSPG2, FN1) were observed in STAT6-
Full tumours. This is consistent with the previously reported
association between more prominent diffuse fibrous stroma
and NAB2ex4-STAT6ex2/3 fusion.13 Interestingly, a prom-
inent fibrous stroma was observed in 10 of 21 (48%) tumours
with STAT6-Full fusions, compared to three of 13 (23%) in
the STAT6-TAD group (data not shown). STAT6 was more
highly expressed in the STAT6-Full group. We believe that
the difference in the number of STAT6 exons and, hence, in
the number of STAT6 RNA transcripts between the fusion
groups might have contributed to the observed differential
expression of the gene. Based on current knowledge, STAT6
is mostly involved in allergic and immune signalling path-
ways, but also appears to have a role in oncogenesis.37,38

Several tyrosine kinase inhibitors have antitumour activity
in SFT, including sunitinib and pazopanib.39–41 However,
the clinical and radiological response varies considerably
between patients, suggesting that different biological mech-
anisms might be activated in different tumours. Sunitinib’s
antitumour activity in SFT is mediated, at least partly,
through a platelet derived growth factor receptor beta
(PDGFRb)-dependent mechanism.39 PDGFRB expression
was higher in STAT6-Full tumours, suggesting that sunitinib
might show increased efficacy in this group. The multi-kinase
inhibitor pazopanib, also active against PDGFRb, has
recently shown positive results in clinical trials in SFT,40,41

and it would be interesting to correlate fusion gene status
with response in these trials. Given high expression of IGF2,
targeting of IGF pathways could be a promising strategy for
the STAT6-Full group. In contrast, STAT6-TAD patients
could benefit from anti-FGFR targeted therapy, based on the
increased expression of FGF2. Certainly, this remains spec-
ulative and must be investigated further in preclinical and
clinical studies.
Our study has certain limitations. The small sample size

with relatively few cases in each group restricted the possi-
bility for multivariable survival analysis, which would be
needed to investigate whether the fusion variants contribute
additional prognostic information beyond standard clinico-
pathological factors. The performance of the differential gene
expression analysis was also limited by the small number of
samples and the heterogeneity within the groups. Moreover,
all pleuropulmonary tumours in our cohort harboured the
NAB2ex4-STAT6ex2 fusion and a confounding effect of
anatomical localisation cannot be excluded. Finally, we used
a preselected panel of cancer related genes, and the number of
included genes is insufficient to perform a meaningful
pathway enrichment analysis. A study utilising whole tran-
scriptome sequencing of a higher number of fresh frozen
samples would thus be advantageous.
In conclusion, we have shown that NAB2-STAT6 fusion

variants in SFT can be divided into two groups, STAT6-TAD
and STAT6-Full, with distinct clinicopathological and mo-
lecular profiles. Patients with STAT6-TAD tumours have an
increased risk of recurrence, but whether fusion status has
independent prognostic impact is not clarified. The prog-
nostic value of fusion variants should be further explored in
larger patient cohorts, emphasising the need for continued
international collaboration in this rare disease.
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