17TLChild0119

THELANCETCHILDADOL-D-17-00119R2
$2352-4642(17)30045-7
Embargo: September 7, 2017—23:30 (BST)

Doctopic: Primary Research

Articles
KH

This version saved: 14:03, 04-Sep-17

The EpSSG NRSTS 2005 treatment protocol for
desmoid-type fibromatosis in children: an international
prospective case series
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Summary

Background In 2005, the European Pediatric Soft Tissue Sarcoma Study Group (EpSSG) proposed a conservative
treatment algorithm—consisting of an initial wait-and-see strategy, non-mutilating surgery, and minimal-morbidity
chemotherapy (in the case of tumour progression)—for paediatric patients with desmoid-type fibromatosis. We
aimed to investigate the outcomes of this algorithm.

Methods In this case series, patients (<25 years) with desmoid-type fibromatosis from 57 centres in eight countries
were prospectively registered through a web-based system. Diagnosis was based on histological analysis of the tumour
specimen after biopsy or surgery, and we classified patients by tumour site, clinical stage (TNM system), and post-
surgical stage (Intergroup Rhabdomyosarcoma Study system). Progression-free survival was defined as the time from
diagnosis until disease progression (clinical or radiological progressive disease, relapse, or death from any cause).

Findings From Oct 1, 2005, to July 31, 2016, 173 patients (median age 11-4 years [IQR 4-0-14-1], 88 [51%] male
patients) were registered. After excluding patients with missing data, 54 (35%) patients had no immediate therapy
(wait-and-see strategy), 47 (31%) had immediate surgery, and 53 (34%) had immediate chemotherapy after diagnosis.
5-year progression-free survival was 36-5% (95% CI 27 -8-45-2) overall, 26-7% (14 - 2-41-0) in the wait-and-see group,
41-2% (25-8-55-9) in the surgery group, and 42-8% (27-2-57-6) in the chemotherapy group (overall log-rank
p=0-17; wait-and-see vs surgery p=0-12; wait-and-see vs chemotherapy p=0-13). In multivariable analysis, large
tumour size (>5 cm) was associated with worse progression-free survival (hazard ratio 2-25, 95% CI 1-34-3-76;
p=0-0021). Apart from one patient in the chemotherapy group who died from a secondary tumour (head and neck
anaplastic embryonal rhabdomyosarcoma), all patients were alive at the time of analysis. 13 (8%) patients had biopsy
only (no further treatment), 65 (42%) had chemotherapy only, 31 (20%) had surgery only, 36 (23%) had both
chemotherapy and surgery, and nine (6%) had radiotherapy in addition to other therapies.

Interpretation In paediatric patients with desmoid-type fibromatosis, the EpSSG conservative strategy did not
compromise outcomes and could be adopted to reduce treatment burden.

Funding S Wisnia and la Citta della Speranza Foundation.

Introduction
Desmoid-type fibromatosis is a rare, monoclonal,

out therapy have been reported.’ Surgery has been
hypothesised to stimulate the onset and growth of

proliferative, soft tissue lesion that arises from the deep
fascia or soft tissues derived from mesenchymal stem
cells, and has an incidence of 0-2-0-4 per 100000 people
per year in the USA. This tumour is classified in the group
of “fibroblastic/myofibroblastic tumours with intermediate
malignancy, locally aggressive”; it has a tendency to recur
locally after therapy but distant metastases are rare.! This
tumour is usually solitary, but in 3% of cases it can be
multifocal.? The cause is unknown, but desmoid-type
fibromatosis might be associated with trauma and familial
adenomatous polyposis coli (APC)."** Sporadic disease is
mainly due to a pathogenic somatic mutation in CTNNBI,
which encodes f-catenin. As desmoid-type fibromatosis is
frequently locally invasive, complete initial resections are
successful in only 6-25% of children,>*¢ and local relapse
is common (21-64%).>** Despite its locally aggressive
behaviour, prolonged stabilisation and regression with-

desmoid-type fibromatosis, possibly because growth
factors released during the initial phase of wound healing
might promote B-catenin activation to genetically altered
cells during soft tissue repair mechanisms.”” Results
from a retrospective study” in adults showed that some
patients can be managed with a non-aggressive surgical
approach and a watch-and-wait strategy at diagnosis, and
that in selected cases therapy might be considered only at
the time of tumour progression. In children, the availability
of relatively effective drugs is shifting the treatment
focus from aggressive surgery to a multidisciplinary
approach that takes the functional and cosmetic outcomes
into account."*

In 2005, the European Pediatric Soft Tissue Sarcoma
Study Group (EpSSG) developed treatment algorithms
for desmoid-type fibromatosis within the protocol
dedicated to non-rhabdomyosarcoma soft tissue
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Research in context

Evidence before this study Added value of this study

Desmoid-type fibromatosis is a rare, monoclonal, proliferative, This study represents the first large, prospective, international
soft tissue lesion. It is usually locally invasive, complete initial study for paediatric patients with desmoid-type fibromatosis
resections are rarely possible, and local relapses are frequent. and shows that large collaborative studies of rare tumours in
This type of tumour is frequently solitary but sometimes might ~ paediatric patients are feasible. We showed that an initial wait-
be multifocal. Although surgical resection has been the main and-see strategy did not compromise outcomes when

standard of care, it has been suggested to stimulate the growth compared with a more aggressive surgical approach. Notably,
and onset of desmoid tumours, possibly because growth factors  with this conservative strategy more than half of the patients
released during the initial phase of wound healing might avoided surgery (and its sequelae) and radiotherapy. Of the
transmit signals that promote B-catenin activation to systemic treatments used, best responses were seen with
genetically altered cells during soft tissue repair mechanisms. In methotrexate and vinblastine or methotrexate and vinorelbine.
2005, the European Paediatric Soft Tissue Sarcoma Study Group
(EpSSG) developed a conservative treatment algorithm based
on non-mutilating surgery and a wait-and-see strategy, and
minimal-morbidity systemic chemotherapy in the case of
progression, for paediatric patients (<25 years) with
desmoid-type fibromatosis.

Implications of all the available evidence

A conservative strategy is preferable in paediatric desmoid-type
fibromatosis. Surgery should be avoided as much as possible
and medical therapies should be used in cases of tumour
progression after an observation period.

20

sarcomas (EpSSG NRSTS 2005) for paediatric patients the study are available on the EpSSG website and
(aged =25 years). The aim was to recommend a uniform  the appendix.

treatment with a conservative approach—ie, non- We classified patients by tumour site® and defined
mutilating surgery or a wait-and-see strategy—for 25 clinical staging using the TNM system: T1 or T2 according
patients with desmoid-type fibromatosis, and minimal- to the invasion of contiguous organs and NO or N1
morbidity systemic chemotherapy in the case of according to the presence of lymph node. We assessed
progression. In this study, we aimed to investigate the lymph node involvement clinically or by MRI or CT. We

outcomes of this treatment approach. defined postsurgical staging according to the Intergroup

30 Rhabdomyosarcoma Study (IRS) grouping system:”
Methods group I was initial complete resection, with free histological
Study design and participants margins (corresponding to the so-called RO resection);

Patients with desmoid-type fibromatosis aged 25 years  group II was microscopic residual disease (R1 resection);
or younger from 57 centres in eight countries (France, and group III was macroscopic residual disease after
Italy, UK and Ireland, The Netherlands, Israel, 35 surgery (R2 resection) or biopsy (unresected disease).
Belgium, Spain, and Czech Republic) were Diagnosis was based on histological analysis of the
prospectively registered in the EpSSG Remote Data tumour specimen after biopsy or surgery.l In difficult
Entry database (CINECA, Casalecchio sul Reno, cases, tumours were prospectively reviewed in real time
Bologna, Italy) through a web-based system. This at diagnosis by a national or international panel of at
arbitrary cutoff age was uniform in all the EpSSG soleast four members from the EpSSG Pathology
non-rhabdomyosarcoma  soft  tissue  sarcoma Committee. Molecular analysis to identify the presence
protocols.” Data included in the electronic case report of CINNB1 somatic mutation was recommended, and if
forms were checked by a local oncologist and validated  this mutation was absent, constitutional analysis of the
by the national coordinator of each country. The APC gene was suggested.18,19 Institutional ethics board
EpSSG study board prepared and reviewed these ss approval was obtained for all participating centres
electronic case report forms every 6 months, and the according to the rules established by the European
International Data Center requested data amendment Parliament. Written consent for treatment and use of
from individual study centres in case of inconsistent data was obtained from parents or guardians according
data (appendix). We used a web system for all aspects to local research ethics requirements.

of data management, and the International Data so

Center (Istituto Oncologico Veneto IRCCS, Padua, Procedures

Italy) managed system access in collaboration with After diagnosis, if the primary tumour was in a non-
the national data centres of each participating country. threatening site, then the first approach was to consider a
Each national coordinator, in collaboration with their wait-and-see strategy to understand tumour growth
national data centre, was responsible for the data ss (figure 1). Even when the lesion appeared to be operable
validation process for their country. The complete with no risk to vital structures, surveillance was
protocol (available upon request) and more details of recommended after biopsy. In this case, we recommended
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v

Stable disease, no symptoms,
or non-threatening site

v

Wait-and-see strategy for

3 months
Stable (<25% Progression >25%

v

Rapidly growing tumour,
symptoms, or threatening site

v

Treatment

Completely resectable without

progression) or or symptoms damage
no symptoms
Yes No

A 4 ¢ ¢
Wait-and-see Immediate surgery: Immediate
strategy: Resection chemotherapy:
Observational MTX-VBL*
strategy for
3 months

v v

RO-R1 R2

Tumour response or
stabilisation

Progression >25%

v i ¥

for 3 months

Wait-and-see strategy

>6 months of therapy*
or delayed surgery

Second-line systematic
treatment§

Figure 1: EpSSG treatment algorithm for paediatric patients with desmoid-type fibromatosis
EpSSG=European Pediatric Soft Tissue Sarcoma Study Group. MTX-VBL=methotrexate and vinblastine. RO=complete resection. R1=microscopic residue. R2=biopsy or
macroscopic residue. *6 months of chemotherapy with full doses, followed by 6 months of spacing the administration to every 2 weeks. fIn case of progressive

residue. fIn the absence of disease progression. §See table 1.

clinical and radiological assessments with local MRI 35 approach or after delayed surgery; it was only considered

every 3—4 months for the first 2 years, then less frequently
(every 4 months for 1 year, then every 6 months for
2 years). However, front-line treatment (methotrexate
and vinblastine [MTX-VBL]; table 1)**** was proposed in

after macroscopically incomplete resection. Consequently,

we proposed careful surveillance, with chemotherapy only

in the case of marked progression of the residual tumour.
In the case of further local recurrence after first-line

life-threatening cases or organ function-threatening 4o therapy, we considered various second-line systemic

situations, for severe symptoms associated with tumour
growth, or for rapid and clinically significant tumour
progression (>25-30% increase in volume). Tumour
resection was considered only in the case of expected
RO resection without mutilation.

We proposed chemotherapy for 6 months with full
doses, followed by 6 months of spacing the administration
to every 2 weeks. The aim was either tumour shrinkage
to allow subsequent resection or prolonged tumour

therapies (table 1). Additional surgery was considered
acceptable if it was likely to be complete and non-
mutilating; radiotherapy was discouraged and considered
only after failure to respond to several lines of chemo-

45 therapy and in the case of progression despite multiple

surgeries to avoid further surgery that might cause
mutilation. Recommended radiotherapy doses (total 50 Gy
for microscopically complete resection and 55 Gy for
macroscopic residual disease) were based on previous

stabilisation without any further local therapy. In patients so reports for the treatment of paediatric and adult patients.”

receiving chemotherapy, we proposed two further
options after tumour control: delayed resection (when
complete and non-mutilating surgery was considered
feasible) after chemotherapy response or stop therapy

Outcome assessment
In patients with measurable disease, we assessed
response to chemotherapy every 3—4 months on the basis

after 12 months followed by a new wait-and-see strategy. s of radiologically identified tumour volume reduction:

No adjuvant systemic therapy was recommended after
complete or microscopically incomplete resection at first

complete response (ie, complete disappearance of the
visible tumour with no residual disease), major partial
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Doses Route Schedule
Methotrexate and vinblastine Methotrexate 30 mg/m? and vinblastine 6 mg/m? (maximum 10 mg) on day 1 Intravenous  Once a week
(MTX-VBL)
Methotrexate and vinorelbine Methotrexate 30 mg/m?” and vinorelbine 20 mg/m” on day 1 Intravenous ~ Once a week
(MTX-VNR)
Ifosfamide, vincristine and Ifosfamide 3 g/m? per day on days 1-2; vincristine 1.5 mg/m?* (maximum 2 mg) and Intravenous  Every 3 weeks
dactinomycin (IVA) dactinomycin 1.5 mg/m’ (maximum 2 mg) on day 1
Vincristine, dactinomycin and Vincristine 1.5 mg/m’ (maximum 2 mg) on days 1, 8, and 15; dactinomycin 1.5 mg/m*  Intravenous Every 3 weeks
cyclophosphamide (VAC) (maximum 2 mg) and cyclophosphamide 1-2 g/m” on day 1
Vincristine and dactinomycin (VA)  Vincristine 1.5 mg/m? (maximum 2 mg) on days 1, 8, and 15; dactinomycin 1.5 mg/m*  Intravenous Every 3 weeks
(maximum 2 mg) onday 1
Tamoxifen 5 mg twice a day if younger than 10 years, or 10 mg twice a day if 10 years or older Oral Daily
Non-steroidal anti-inflammatory drugs
Sulindac 4 mg/kg twice a day (maximum dose 100-200 mg twice daily) Oral Daily
Celecoxib 4 mg/kg twice a day (maximum dose 100 mg twice daily) Oral Daily
Hydroxyurea 20 mg/kg per day to start, then after 2 weeks increase to 30 mg/kg per day Oral Daily
Table 1: Chemotherapy regimens

response (reduction by 66-99%), minor partial response 20 covariates with a p value of atleast 0- 25 in the univariate

(reduction by 34-65%), stable disease (reduction by
<33% or progression by <33%), and progressive disease
(>33% increase in tumour volume).” We analysed the
proportion of patients who achieved an objective

analysis. We calculated hazard ratios (HRs) with
95% CIs according to the Wald method. We did all data
analyses with the SAS statistical package (version 9.4).

response to specific regimens of chemotherapy (ie, 25 Role of the funding source

complete response, major partial response, and minor
partial response). Only tumour progression of more than
33% was considered as treatment failure and second-line
treatment was suggested.

The funder of the study had no role in study design, data
collection, data analysis, data interpretation, or writing of
the report. The corresponding author had full access to
all the data in the study and had final responsibility for

For desmoid-type fibromatosis, treatment failure might 30 the decision to submit for publication.

occur without clear evidence of tumour progression or
relapse, and symptom control could also inform the
need to consider alternative treatments. Therefore, we
considered both event-free survival (time from diagnosis

Results
From Oct 1, 2005, to July 31, 2016, 173 patients with
desmoid-type fibromatosis (median age at diagnosis

to an event, [defined as clinical or radiological progressive 35 11-4 years, IQR 4-0-14-1, range 0-1-24-2; figure 2) were

disease, relapse, death from any cause], or any event [eg,
pain, threatening site, or physician’s choice] that caused a
change of the therapeutic strategy) and progression-free
survival (time from diagnosis to disease progression,

registered. Two patients had a familial history of
desmoid-type fibromatosis and ten patients had a familial
history of early colonic cancers (table 2). Previous
local trauma preceded desmoid-type fibromatosis in

defined as clinical or radiological progressive disease, 4012 patients (7%; table 2). The most common primary

relapse, or death from any cause). Patients who had not
had an event or a progression by the end of the study were
censored at the date of last observation. Local control was
defined as disappearance of all radiological signs of disease

at the primary tumour site or stable residual radiographic 45 in

images for at least 6 months after completion of treatment.

Statistical analysis

tumour site was the limbs (78 [45%] patients); tumours
were multifocal in ten patients (6%) and were larger than
5 cm in 106 (65%) of 164 patients (data missing from
nine patients; table 2). At the time of diagnosis, pain
the tumour was reported in 42 (27%) of
155 patients (table 2).

Details of the first therapy received were not specified
for 19 patients; therefore, they were not considered

Data from the Remote Data Entry system were analysed further in the outcome analysis. Of the 154 patients
at the International Data Center. We constructed so with outcome data, somatic CTNNBI exon 3 mutation
survival curves by the Kaplan-Meier method and used was analysed in 51 patients and was present in 37 (73%;
survival multivariable analysis with the Cox proportional  table 3). Germline APC mutation was only analysed in
hazard regression method to investigate the effect of 17 patients and was present in four (24%) patients
sex, age (<10 years or >10 years), CNTTBI mutation (table 2). Three of these four patients were also analysed
(absent or present), IRS group (I, II, or III), and tumour s5 for somatic CTNNBI exon 3 mutation, of whom one
size (<5 cm vs >5 cm) on progression-free survival. A had the somatic mutation. Of the ten patients (six girls
stepwise variable selection procedure was applied to the and four boys) presenting with multifocal synchronous
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tumours at diagnosis (IRS stage IIla), two had previous 1
trauma. One of these patients had a family history of
desmoid-type fibromatosis, and the father of the other
patient had early colonic cancer. Of the four patients
with a germline APC mutation, two had fathers who s
also had a germline APC mutation (screening only
done in three families). Family history was not available
for all patients, especially for patients registered at the
beginning of the study, and it was not compulsory to
add them to the Remote Data Entry system. 10
Of 154 patients included in the analysis, a wait-and-see
approach was chosen for 54 patients (table 2). Among
them, 13 patients did not receive any treatment and no
tumour events occurred after a median follow-up of
21-4 months (IQR 11-3-45-1); nine of these patients had 15
tumour stabilisation and four had spontaneous regression.
In 41 patients, after a median observation period of
6-1 months (3-7-11-0), treatment was started because
of tumour progression (n=32; 19 with radiological
progressive disease, 11 with clinical progressive disease, 20
and two with both) or because of increasing symptoms
or functional impairment (n=9). Systemic first-line
treatments given were MTX-VBL (n=24), methotrexate
and vinorelbine (MTX-VNR; n=5), non-steroidal anti-
inflammatory drugs (NSAIDs; n=7), or vincristine and 25
dactinomycin (VA; n=1). Four patients had surgery only.
The median duration of first-line therapy was 11-9 months
(IQR 6-4-15-2). After chemotherapy, two patients had
delayed surgery and two had radiotherapy. Overall,
five patients needed more than one line of therapy. Among 30
the 41 patients who had treatment, after a median follow-
up of 57-8 months (IQR 38-9-76-7) 20 patients had a
stable residual tumour mass, nine patients had complete
response and were off therapy, seven patients were still
having therapy at the time of the analysis, four patients 35
had progressive disease, and one patient was lost to follow-
up and still had desmoid-type fibromatosis residue at last
contact. At 5 years, event-free survival was 16-5% (95% CI
6-8-29-8) and progression-free survival was 26-7%
(95% CI 14-2-41-0; figure 3), and all patients were alive. 40
The total burden of therapy for this group was biopsy only
(13 [24%)] patients), chemotherapy only (32 [59%)]), surgery
only (three [6%]), chemotherapy with surgery (four [7%)]),
and radiotherapy with or without other therapies
(two [4%)]). 45
47 (31%) patients had immediate surgery after diagnosis
(table 2). 20 of them had complete resection and 27 had
microscopic residue. 37 patients had tumorectomy,
seven had wide tumour resection, and three had other
types of resection (limited diaphragm excision, limited so
abdominal wall excision, or extensive chest wall extension).
Overall, local relapse occurred in 25 patients. 21 patients
received no further therapy and were still in observation at
the time of analysis (including one patient with local
relapse). 26 patients
(24 because of local relapse and two because of physician
decisions), which included systemic therapy (15 patients

304

25

204

15

Number of patients

10

Age (years)

Figure 2: Age distribution of patients

Patients with outcome data (n=154)* Entire cohort

(n=173)
Wait-and-see  Immediate Immediate
strategy (n=54) surgery (n=47) chemotherapy (n=53)

Sex

Male 28/54 (52%) 21/47 (45%)  29/53 (55%) 88/173 (51%)

Female 26/54 (48%)  26/47 (55%)  24/53 (45%) 85/173 (49%)
Familial history of 1/49 (2%) 0 1/46 (2%) 2/150(1%)
desmoid-type fibromatosis
History of early colonic cancers  3/47 (6%) 6/45 (13%) 1/40 (3%) 10/140 (7%)
Germline APC mutation 1/9 1/3 2/5 4/19 (21%)
(presence/analyses done)
Previous trauma 5/50 (10%) 0 5/49 (10%) 12/173 (7%)
Tumour size largerthan5cm  35/54 (65%) 22/42 (52%) 37/51(72%) 106/164 (65%)
Pain 14/49 29%)  11/44 (22%)  15/51(29%) 42/155 (27%)
Tumour stage

T1 31/51 (61%) 33/46 (72%)  29/53 (55%) 105/168 (63%)

T2 20/51 (39%) 13/46 (27%)  24/53 (45%) 63/168 (38%)
Primary site

Limbs 23/54 (43%) 22/47 (47%)  27/53 (51%) 78/173 (45%)

Other (trunk) 18/54 (33%)  12/47 (26%)  10/53 (19%) 49/173 (28%)

Head and neck 13/54 (24%)  13/47 (28%)  16/53 (30%) 45/173 (26%)

Not specified 0 0 0 1/173 (1%)
Multifocal 3/54 (6%) 1/47 2%) 5/53 (9%) 10/173 (6%)
IRS stage

Stage | 0 20/47 (43%) O 24/173 (14%)

Stage Il 0 27/47 (57%) 0 27/173 (16%)

Stage lll 54/54 (100%) 0 53/53 (100%) 122/173 (71%)

Data are n/N (%), unless otherwise stated. IRS=Intergroup Rhabdomyosarcoma Study. *19 patients did not have
outcome data and were excluded from the outcome analysis.

Table 2: Patient characteristics, by first treatment received

after a median delay of 11-4 months [IQR 7-8-16-8]),
received additional therapies 55 another surgery (three patients after a median delay of
23 months [9-3-25-2]), or both (six patients). Two patients
additionally received radiotherapy after surgeries with or
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1 After diagnosis, 53 patients (34%) received immediate

Y chemotherapy (table 2). Therapeutic decisions were mainly

Nuclear B-catenin immunostaining (n=98) based on having a tumour in a threatening site (n=23),
Positive 68 (69%) rapid tumour progression (n=18), isolated pain (n=8), or
Negative 25(26%) 5 other reasons (n=4). The first-line regimens administered
Uncertain 5(5%) were MTX-VBL (n=32), MTX-VNR (n=11), NSAIDs (n=4),
Cytoplasmic B-catenin immunostaining (n=81) tamoxifen (n=1), tamoxifen-diclofenac (n=2), VA (n=2),
Positive 58 (72%) and vinblastine (n=1). The median duration of first-line
Negative 20 (25%) chemotherapy was 10-8 months (IQR 5-5-12-4) for
Uncertain 3 (4%) 10 51 patients; two patients were still on therapy at the time of
CTNNB1 exon 3 mutation (n=51) the last analysis. 11 patients had local progression after the
Presence 37 (73%) end of the initial therapy and started various second-line
Absence 14 (27%) treatments. 52 of 53 patients were alive at the time of the
last analysis: 13 had complete response and were off

Tab!e3: B-c.ateninimmunostaining and CTNNB1 exon 3 mutations in 15 therapy, eight were still on therapy, five had progressive
Patients with complete data (n=154) disease or relapse, and 25 had residual mass under

surveillance, and one was lost to follow-up and had

Progression-free survival (%)

Number at risk

(number censored)
Immediate chemotherapy
Immediate surgery
Wait-and-see strategy

20

— \mmediate chemotherapy complete response at last contact. One patient developed a
— Immediate surgery head and neck anaplastic embryonal rhabdomyosarcoma
—— Waitand-seestrategy |5 35 a secondary tumour after receiving therapy for
parameningeal desmoid-type fibromatosis and this death
was related to secondary malignancy; both tumours were
reviewed and confirmed by the international panel. The
median follow-up duration was 44-5 months (23-8-71-7).
25 At 5 years, event-free survival and progression-free survival
were both 42-8% (95% CI 27-2-57-6; figure 3). The total
burden of therapy for this group was exclusive
chemotherapy (32 [60%] patients), initial chemotherapy
Overall p=0-17 with additional surgery (16 [30%)]), and chemotherapy plus

miiﬂjiii v i‘;;?:gﬁ;g;;p:og 30 radiotherapy with or without other therapies (5 [10%]).
: : : : For the whole population, 5-year event-free survival

24 48 72 96 120 was 31-8% (95% CI 23-6-40-3) and 5-year progression-
Time (months) free survival was 36-5% (95% CI 27-8-45-2). In the
univariate analysis, sex (p=0-59), CTNNBI mutation

53(0) 22(10) 14 (14) 5(22) 3(24) 1(26) .
47(0) 19(6) 121) 6(16) 101) 0(22) |35 (p=0-86), and IRS group (p=0-24) did not affect
54(0) 17(7) 5(14) 3(16) 2(17) 0(18) | progression-free survival (appendix). 5-year progression-

Figure 3: Progression-free survival
The p values are the log-rank test values.

free survival was higher in children younger than
10 years (43-9[95% CI 30-8-56- 3] vs 30-3 [19-5-41-8] in
those >10 years; p=0-043) and those with small tumours
without chemotherapy. Overall, 21 patients received 40 (59-6% [43-1-72-7] for <5 cm vs 25-6% (16-1-36-1)
chemotherapy (15 received MTX-VBL, two received MTX-  for >5 cm; p=0-0016; appendix). In the multivariable
VNR, two received NSAIDs, one received VA, and one analysis, only large tumour size (>5 cm) had a significant
received VNR plus oral cyclophosphamide). The median  association with worse progression-free survival
duration of first-line chemotherapy was 11-9 months (HR 2-25, 95% CI 1-34-3-76; p=0-0021; appendix).
(6-9-13-2, range 2-7-31-6 months) for 19 patients. For 45 Overall, 65 (42%) of 154 patients with desmoid-type
two patients, chemotherapy treatment was still ongoing at  fibromatosis were treated with chemotherapy only,
the time of the last analysis. The median follow-up 31 (20%) patients with surgery only, 36 (23%) with
duration was 58-3 months (35-8-86-7), and all patients both chemotherapy and surgery, and nine (6%) with
were alive at the time of the last analysis. At 5 years, radiotherapy in addition to other therapies. 13 (8%)
event-free survival was 36-8% (95% CI 22-1-51-6) and so patients had a biopsy without any further therapy.

progression-free survival was 41-2% (95% CI 25-8-55-9; Response to chemotherapy was assessable for
figure 3). The total burden of therapy for this group was 109 patients (38 patients after initial wait-and-see
initial surgery only (21 [45%)] patients), multiple surgeries  strategy, 20 after initial surgery, and 51 in the first
(three [6%)), initial surgery plus chemotherapy (15 [32%)]), chemotherapy group; table 4). Two (2%) patients had
initial surgery plus chemotherapy and additional surgeries 55 complete response, ten (9%) had major partial response,
(six [13%)]), and initial surgery plus radiotherapy with or 26 (24%) had minor partial response, 49 (45%) had stable
without other therapies (two [4%]). disease, and 22 (20%) had progressive disease. Overall,
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38 (35%) Patients resPonded to ChemOtherapy’ and 1 Complete  Majorpartial Minor partial Stable disease  Progressive
49 (45%) achieved tumour stabilisation after systemic respgnse res:mn':e respon':e dist?ase
treatment. The proportion of patients who achieved
. . . MTX-VBL
a major or minor partial response to MTX-VBL or :
MTX-VNR after the initial wait-and-see strategy was s Wé'.t'and'see stategy = > o 8 :
17 (57%) of 30 patients in total and after initial Initial surgery : ! 3 ? !
chemotherapy was 14 (33%) of 42 patients (table 4). Initial chemotherapy N ! 8 & 8
Specific response - 7/69 (10%)  20/69 (29%)  31/69 (45%) 11/69 (16%)

Discussion MTX-VNR
We described results of the conservative therapeutic 10| ‘Waitand-seestrategy - e 2 z 1
approach in the EpSSG NRST'S 2005 protocol for paediatric Initial surgery - 1 1
patients with desmoid-type fibromatosis. To our Initial chemotherapy - 1 4 4 2
knowledge, this study represents the first large, prospective, Specific response - 3/19(16%)  6/19(32%)  7/19 (37%) 3/19 (16%)
international study for paediatric patients with this tumour Non-steroidal anti-inflammatory drugs with or without tamoxifen
type. Our experience shows that large, prospective, 15|  Waitand-seestrategy - - - 4 2
collaborative studies in paediatric patients with rare Initial surgery 1 1
tumours can be undertaken at the European level. The Initial chemotherapy 2 4
overall compliance of participating centres was high (eg, Specific response 7114 (50%) 7114 (50%)
systematic resection at diagnosis was avoided in more than VA
two-thirds of the patients and minimal-morbidity 20 Wait-and-see strategy 1
chemotherapy was chosen as first therapy in many cases). Initial surgery 1
We showed that a wait-and-see strategy had similar Initial chemotherapy 2
outcomes for patients with desmoid-type fibromatosis Specific response 1/4 (25%) 3/4 (75%)
compared with a more aggressive surgical approach. Other drugst
Previous studies’”* recommended immediate initial 25|  wait-and-see strategy 1
tumour resection in all cases after diagnosis and indicated Initial surgery 1
chemotherapy or radiotherapy only in case of recurrence Initial chemotherapy 1
or inoperable tumours. By contrast, we showed that initial Specific response 1/3 (33%) . 1/3 (33%) 1/3 (33%)
observation of the tumour might be a good way to select Overall response 2 (2%) 10 (9%) 26 (24%) 49 (45%) 22 (20%)
patients who need therapy; therefore, we propose to deliver 3o
therapies Ol’lly’ in case of rapldly Progressive tumours. Initialtherapeuticstrategywas‘detem?inedatdiagnosisoraﬂertumourprogression. DataAare'n(A)rn/N (%). ‘ '

. L. MTX-VBL=methotrexate and vinblastine. MTX-VNR=methotrexate and vinorelbine. VA=vincristine and dactinomycin.
Although the three therapeutlc groups (lnltlal surgery, *One patient had concomitant non-steroidal anti-inflammatory drugs given at the same time as MTX-VNR or as
initial wait-and-see strategy, and initial chemotherapy) second-line treatment. tOther drugs included vinorelbine and cyclophosphamide, vinblastine alone, and tamoxifen
were not comparable in terms of tumour characteristics | @lone(onecaseeach).
and therapy received, the outcome was similar. Only 2 35| Table4: Evaluable tumour response to specific chemotherapy regimens, by initial therapeutic strategy

prospective randomised study, which would have
treatment groups with comparable tumour and other
characteristics at baseline, would fully answer this progression at a threatening site is recommended.”"”
question. A non-inferiority trial would be the ideal design ~ Notable responses to chemotherapy have been reported
to inform a definitive consensus regarding the best choices 40 in patients with desmoid-type fibromatosis, with the
for intervention in each clinical scenario. However, once  proportion of patients who achieved an objective response
the intervention guidelines are established, undertaking ranging from 15% to 54% depending on the type of
such a trial is unlikely to be feasible and would not be chemotherapy used.””** In retrospective studies®” of
ethically appropriate. Because of the rarity of this tumour, adult patients with desmoid tumours, objective response
no prospective comparative trials exist in children or 45 was higher in patients who received anthracycline-based
adults. However, the conservative strategy used in our regimens (58%) than in those who received other types of
study meant that more than half of the patients avoided regimens (12%), but MTX and vinca alkaloids have been
surgery (and its sequelae) and radiotherapy. shown to be active and effective. In children, MTX-VBL is

An additional finding was that small tumour size associated with an overall tumour response of
correlated with improved outcomes. Surgical margins (ie, so 31-51%.2**% In our case series, initial observation after
IRS groups) did not affect outcomes. Because initial ~diagnosis did not reduce the chance of achieving
complete resection was rarely feasible, as documented in  disease control with chemotherapy following tumour
previous paediatric studies (appendix),”** and surgical progression. Overall response to all medical therapy was
trauma might stimulate desmoid-type fibromatosis 35% in terms of tumour reduction, but 80% if we
growth,*” surgery should be avoided when possible. 55 considered also tumour stabilisation. Consistent with
Hence, a wait-and-see strategy using minimal systemic published work,** NSAIDs with or without tamoxifen
therapy in cases of rapid tumour progression or could lead to tumour stabilisation at best, and best
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responses were seen after MTX-VBL or MTX-VNR, which 1 (0-23-0-53).”**" Desmoid-type fibromatosis could be
should be proposed as first-line regimens after tumour stimulated by oestrogen secretion in women, mainly
progression. Notably, around a quarter of patients in the during pregnancy. Our study had a wide age range of
wait-and-see group did not receive any therapy after patients, and although the occurrence seemed to peak
biopsy and had spontaneous tumour stabilisation or s after puberty onset (median age 11-4years), the proportion
regression. Taken together, we are in favour of proposing  of girls and boys were similar. Therefore, we were unable
an initial wait-and-see strategy for all tumours located in  to analyse the specific role of puberty in tumourigenesis.
non-threatening sites and associated with few symptoms.  Furthermore, in a single-centre retrospective study” of
This proposal might lead to improved definition of 93 paediatric patients with desmoid-type fibromatosis,
spontaneous tumour evolution and the possibility of 1017 (18%) had a history of antecedent trauma. In adult
observing spontaneous regression and selecting patients  studies,”" among 112 patients treated in a single
who need therapy when tumour progression occurs. institution between 1988 and 2003, 17 (15%) had desmoid-
Desmoid-type fibromatosis can be distinguished type fibromatosis after trauma. The prevalence of
histologically ~from other fibromatous tumours previous trauma is slightly lower (7%) in our study, and
(eg, lipofibromatosis, myofibromatosis, palmar-plantar 15 the exact cause of this discrepancy is unclear.
infantile fibromatosis, and infantile digital fibromatosis),"* Because of the length of this study and its
and the presence of the somatic CTNNBI mutation helps  international nature, recruitment bias was possible.
to confirm the diagnosis in case of histological doubt. However, the clinical behaviour of the tumour seemed
f-catenin immunostaining is sometimes used to help with ~ similar to that observed in adults (5-year progression-
diagnosis, but the value of intranuclear staining remains 20 free survival 49-9% [SE 7.7] for the wait-and-see
debatable.” In our case series, B-catenin staining was approach and 58-6% [7-3] for patients who had
frequently present in both nuclei and cytoplasm (around immediate treatment). In the absence of clear
70% each) in patients analysed and therefore was not prognostic factors to inform decision, the identification
helpful in the discrimination of patients who had sporadic ~ of molecular variables is warranted to better define
desmoid-type fibromatosis from those with inherited 25 patients who can benefit from a wait-and-see approach
disease. Moreover, in our experience, the presence of a or those who need immediate therapy after diagnosis.
somatic CTNBBI mutation does not affect outcome. Our results confirmed that desmoid-type fibromatosis
In our case series, less than 5% of desmoid-type is a complex disease and the best outcome for patients is
fibromatosis occurred in an obvious context of APC difficult to measure. In the three therapeutic categories,
familial predisposition. However, only 19 patients were 30 5-year progression-free survival ranged between 26-7%
tested for germline APC mutation and some patients with  and 42-8%, but tumour progression or relapse did not
the mutation might have been missed. Because CTNNB1  affect survival or even the response to further therapy.
and APC mutations seem to be mutually exclusive, the This finding suggests that event-free survival or
somatic analysis of CTNNBI could help to guide genetic  progression-free survival might not be the best outcome
counselling.*® However, among the four patients with 35 measures in view of the benign and chronic behaviour of
germline APC mutation, one had a concomitant somatic ~desmoid-type fibromatosis. Outcome could be better
CTNNBI mutation. In our study, just over a quarter of assessed by a combination of progression-free survival
tested tumours had no somatic CTNNBI exon 3 mutation; and functional sequelae, and the therapeutic decisions
these patients and their families should have been offered  should consider tumour evolution, in addition to the
genetic counselling and APC gene constitutional analysis 40 patient’s age, location of the disease, and especially the
to investigate whether the desmoid-type fibromatosis co- risk of functional or life-threatening consequences
occurred with Gardner syndrome, which will require correlated with both the tumour and the therapies. In
specific colonic surveillance for patients from the age of  this regard, a major limitation of our study is the absence
10 years. Notably, two of three patients with multifocal of data on functional sequelae, which were not collected
synchronous tumours had germline APC mutations that 45 as part of the protocol. To overcome this, we are planning

might indicate a need for a genetic test. to follow up on the existing cohort to determine the long-
The strategy of offering the least aggressive care term prognosis for each of the intervention groups.
possible was drawn from experience in adult patients Prospective studies are needed to test new targeted

with desmoid-type fibromatosis and was first introduced ~ drugs, such as sorafenib or sunitinib, and to understand
in the paediatric setting in 2005, when the study started. so the biological pathway in paediatric desmoid-type
Our case series included children with unselected fibromatosis,* which might also allow target discovery
desmoid-type fibromatosis, and occurrence in the head and hence new therapeutic interventions. Tyrosine kinase
and neck region was more frequent than that reported in  inhibitors have been shown to be effective in adults.*
adults (26% vs 7%).° The sex ratio in our study Therefore, the clinical behaviour and biology of paediatric
(male:female 1-04) is consistent with that in previous s5 desmoid-type fibromatosis need to be compared with that
paediatric studies (0-88-1-56),>** whereas in adults the in adults to determine whether new treatments developed
tumour is more common in women than in men for adults could be extended to the paediatric population.
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In conclusion, the outcomes in our study and the 1 12
feasibility of a wait-and-see strategy after diagnosis will
help to reassure patients and parents to accept a 13
conservative strategy in which medical therapy is given
only when the tumour progresses. Better outcome s
measures (eg, functional sequelae) to assess interventions
in paediatric desmoid-type fibromatosis are needed,
which will be the aim of the next EpSSG study. 15
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