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Protocol summary

Title of the Study STRASS - A phase III randomized study of preoperative radiotherapy plus
surgery versus surgery alone for patients with Retroperitoneal sarcoma
(RPS)

Objective(s) The main objective is to assess whether preoperative radiotherapy, as an
adjunct to curative-intent surgery, improves the prognosis of patients with
RPS.

Primary objective

To assess whether there is a difference in abdominal recurrence-free
survival between RPS patients undergoing curative-intent surgery alone and
those undergoing preoperative radiotherapy followed by curative-intent

surgery.
Secondary objectives

¢ To assess whether there is a difference in metastasis-free survival,
abdominal recurrence free interval and overall survival between patients
undergoing curative-intent surgery alone and those undergoing
preoperative radiotherapy followed by curative intent surgery

¢ To assess tumor response in patients undergoing preoperative
radiotherapy

¢ To assess the toxicity profile of preoperative radiotherapy given as an
"adjuvant" treatment to curative intent surgery in patients with RPS

Methodology Superiority phase III trial with stopping rules for the tolerance to protocol
treatment

Number of patients | The study is designed to provide 90% power to show an increase of 20% in
the 5-year abdominal recurrence free survival rate (defined in chapter
7.1.1), from 50% to 70% (which corresponds to a hazard ratio of 0.52) at
the 2-sided 5% significance level: 256 patients will be randomized over 39

months.
Diagnosis and A screening log form will be used in this protocol to collect information
main criteria for about failures of enrollment. (refer to section 6.1).

inclusion L.
clusio Tumor-related criteria:

¢ Primary soft tissue sarcoma of retroperitoneal space or infra-peritoneal
spaces of pelvis

¢ Sarcoma not originated from bone structure, abdominal or
gynecological viscera

¢ Unifocal tumor (not multifocal disease)
¢ Absence of extension through the sciatic notch or across the diaphragm

¢ Histologically-proven RPS (local pathologist/ imaging-guided or
surgical biopsy), excluding the following histological sub-types:

¢ Gastro-intestinal stromal tumor (GIST)

¢ Rhabdomyosarcomas

Version 3.1 11/93 September 26, 2016



EORTC 62092-22092

Study of pre-operative XRT in RPS/ STRASS

¢ PNET or other small round blue cells sarcoma, osteosarcoma or
chondrosarcoma

¢ aggressive fibromatosis
¢ sarcomatoid or metastatic carcinoma

¢ Tumor not previously treated (no previous surgery -excluding diagnosis
biopsy-, radiotherapy or systemic therapy)

¢ Tumor both operable and suitable for radiotherapy

¢ This will be based on pretreatment CT scan/MRI and
multidisciplinary consultation with surgeon, radiation oncologist

and radiologist (anticipated macroscopically complete resection,
RO/R1 resection)

¢ Patients for whom surgery is expected to be R2 on the CT-scan
before randomization are not eligible

¢ Patients must have American Society of Anesthesiologist (ASA)
score < 2 (see Appendix H)

¢ The criteria for non-resectability are:
¢ (i) involvement of superior mesenteric artery
¢ or (ii) involvement of aorta
¢ or (ii1) involvement of bone
¢ No metastatic disease

¢ Patient must have radiologically measurable disease (RECIST 1.1), as
confirmed by abdomino-pelvic CT (IV and PO contrast) or MRI (with
IV contrast) within the 28 days prior to randomization

Patient-related criteria:
¢ > 18 years old
¢ WHO performance status <2 (see Appendix C)

¢ Absence of history of bowel obstruction or mesenteric ischemia or
severe chronic inflammatory bowel disease

¢ Normal renal function:

¢ (Calculated creatinine clearance > 50ml/min (calculated by
Cockcroft-Gault; see Appendix E)

¢ Functional contra-lateral kidney to the side involved by the RPS as
assessed by intravenous pyelogram (done during the baseline CT-
scan) or differential renal isotope scan

¢ Normal bone marrow and hepatic function:
¢ White Blood cells > 2.5 x10 ° cells/L
¢ Platelets > 80 x10  cells/L

¢ Total bilirubin < 2 times the institutional upper limit of normal
value (ULN)
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¢ Adequate cardiac function: less or equal to NYHA II
(see Appendix D)

¢ Normal 12 lead ECG (without clinically significant abnormalities)

¢ Women of child bearing potential must have a negative pregnancy test
within 3 weeks prior to the first day of study treatment

¢ Patients of childbearing / reproductive potential should use adequate
birth control measures, as defined by the investigator, during the study
treatment period and for at least 1 month after the surgery. A highly
effective method of birth control is defined as those which result in low
failure rate (i.e. less than 1% per year) when used consistently and
correctly

¢ Female subjects who are breast feeding should discontinue nursing
prior to the first day of study treatment and for at least 1 month after the

surgery

¢ No co-existing malignancy within the last 5 years except for adequately
treated basal cell carcinoma of the skin or carcinoma in situ of the
cervix

¢ No relevant prior abdominal or pelvic irradiation precluding per
protocol radiotherapy dose for other prior malignancy or other disease

¢ Absence of any psychological, familial, sociological or geographical
condition potentially hampering compliance with the study protocol and
follow-up schedule; those conditions should be discussed with the
patient before randomization in the trial

¢ Before patient randomization, written informed consent must be given
according to ICH/GCP, and national/local regulations

¢ Patients will be eligible for the translational research program if they
are eligible for the clinical trial and have given their written informed
consent to participate in this program. If patient refuses to take part in
the translational research project, patient remains eligible for the
clinical trial
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Treatment

Test product, dose
and mode of
administration

Duration of
treatment

1) Preoperative radiotherapy starting within the 8 weeks following the
randomization: 28 daily fractions of 1.8 Gy (5 fractions per week) for a
total dose of 50.4 Gy

2) Re-assessment of operability

3) Large en-bloc curative intent surgery within 4-8 weeks following the end
of radiotherapy

Study treatment will be given as indicated in the protocol unless any of the
following events occur:

¢ Disease progression
Occurrence of second malignancy
Unacceptable toxicity based on the investigator's judgment

Patient decision

* & o o

After preoperative radiotherapy, patients for whom surgery is expected
to be R2 on the CT-scan performed two weeks after the end of
radiotherapy.

Reference therapy,
dose and mode of
administration

Large en-bloc curative intent surgery within 4 weeks following
randomization.

Criteria for
evaluation

Efficacy

Safety

Abdominal recurrence free survival, abdominal failure interval, metastases
free survival, overall survival, tumor response to preoperative radiotherapy

Two scales will be used for assessing adverse events:
¢ CTCAE version 4.0: pre-operative period and follow up

¢ Dindo scale: perioperative period including per- and immediate
postoperative periods (refer to chapter 7.2.2)

Statistical methods

Two early safety checks will be performed after 33 and after 66 patients
have been treated in each arm with the aim of stopping the experimental
arm if an absolute increase of 20% is observed in terms of reoperation rate
or if an absolute increase of 12% is observed in terms of non-operable
tumors as compared to the control group.

The primary analysis and all efficacy endpoints will be performed in the
intention-to-treat population.

A 2-sided 5% significance level will be applied to all tests and confidence
intervals.

Abdominal recurrence free survival (primary endpoint), metastatic free
survival and overall survival will be described using Kaplan-Meier curves
(Ref. 29) in the two treatment arms. The median survival time and its
associated non-parametric confidence interval will be calculated.

Abdominal failure interval will be described using cumulative incidence
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curves (Ref. 30).

All efficacy endpoints will be compared between the randomized groups
using the Cox’s proportional hazards model (Ref. 31). For the competing
risk endpoints (incidence of distant metastases) this will be a cause specific
Cox's proportional hazards model.

The analysis of the toxicity endpoints will be performed in the safety
population. The late toxicity will be investigated in the complete safety

population.
Translational All patients included in the clinical study will be offered to participate to
research the associated translational research project defined in section 11.1 and the

prospective bio-banking of biological material at the time they are offered
participation to the clinical study. The primary aim of the planned
translational research is to establish new prognostic factors in patients with
retroperitoneal sarcoma, especially liposarcoma.

Quality of Life The rationale for measuring HRQoL in this study is in measuring long-term
impact related to surgical complication on patients’ well-being.

Quality of Life will be measured by an ad-hoc checklist composed of
validated QLQ questions in order to measure fatigue, mobility, digestive
troubles, sexual disorders and pain at baseline and years 1 and 5.

PK - PD Not applicable
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1 Background

1.1 Retroperitoneal Sarcoma

Approximately 10-15% of adult soft tissue sarcomas arise in the retroperitoneum (Ref. 1). The mean
annual incidence is 2.7 cases per 10° persons and does not change significantly over time (Ref. 1). The sex
ratio is approximately 1, and the median age at diagnosis is about 55 (Ref. 1, Ref. 2, Ref. 3, Ref. 4).

The most frequent histological subtypes are:
¢ well-differentiated liposarcomas

¢ dedifferentiated liposarcomas

¢ leiomyosarcomas (Ref. 2, Ref. 3, Ref. 4)

Most of the previously so-called “malignant histiocyto-fibroma” or “malignant mesenchymoma” are now
classified as dedifferentiated liposarcomas (Ref. 5). About two thirds of retroperitoneal soft tissue
sarcomas are intermediate or high-grade tumors (Ref. 2, Ref. 3, Ref. 4).

In this trial, we define as retroperitoneal sarcoma (RPS) all sarcoma arising in soft tissue of the
retroperitoneum and the infra-peritoneal pelvic space; excluding sarcoma originating from viscera
(intra-abdominal and gynecological) (Ref. 1, Ref. 2, Ref. 3, Ref. 4, Ref. 5).

1.2 Outcome

RPS are marked by a poor outcome, especially over the long term. The 5-year overall survival rate is 50-
60%, significantly worse than soft tissue arising from an extremity (Ref. 2, Ref. 3, Ref. 4). The poor
outcome of RPS is not explained by the occurrence of metastases, as only about 13% of patients
experience distant metastases at 5 years (Ref. 3). The major event leading the poor outcome is local
recurrence. The local-recurrence-free survival at 5 years is 52-60% (Ref. 2, Ref. 3, Ref. 4). This is
explained by the following phenomena:

¢ A large median tumor size at diagnosis of 15-18 cm (Ref. 2, Ref. 3, Ref. 4)

¢ This specific anatomic site implies proximity to and often invasion of contiguous vital structures and
organs. This makes complete resection with negative margins difficult (Ref. 2, Ref. 3, Ref. 4)

¢ Up to 50% of patients are treated by non experienced surgical teams (Ref. 2)
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Table 1- Summary of the 4 largest retrospective studies

Lewis et al. Gronchi et al. Gronchi et al. Bonvalot et al.
(Ref. 4) (Ref. 3) (Ref. 3) (Ref. 2)
Period 1982-97 1985-2001 2002-2007 1985-2005
Study Single-center Single-center Single-center Multicenter
cases 278 136 152 382
Median age (y.0) | 58 (16-88) 56 (46-65) 55 (47-67) 57 (14-87)
Median size (cm) | - 15 (10-28) 18 (10-26) 18 (3-60)
Grade
High 64% 33% 27% 32%
Intermediate - 29% 39% 34%
Low 36% 38% 34% 29%
Not done - - - 5%
Histology
Liposarcoma 41% 56% 59% 44%
Leiomyosarcoma | 27% 15% 13% 18%
Others 32% 29% 28% 38%
5-y OS ?% 51% 60% 57%
5-y local 59% Not done Not done Not done
recurrence free
survival
5-y probability of | Not done 48% 29% Not done
local recurrence
5- y abdominal Not done Not done Not done 51%
recurrence free
survival (*)

(*) including peritoneal sarcomatosis and local relapse

1.3 Current surgical issues

The predictive factors for local recurrence after primary treatment are currently unclear as most of studies
merge primary and recurrent RPS (Table 2). The potential predictive factors for local recurrence are high
grade (Ref. 2, Ref. 4, Ref. 6), dedifferentiated liposarcoma (Ref. 4), margins of resectability (Ref. 2,

Ref. 7), surgery performed in reference centers (Ref. 2) and perioperative radiotherapy (Ref. 2, Ref. 6).
Tumor size is not a predictive factor for local relapse (Ref. 2, Ref. 4). For decades, patients have been
relatively under-treated with debulking surgery or partial resection. The retrospective studies of Bonvalot
et al. and Gronchi et al. suggest that extensive surgery improves outcomes (Ref. 2, Ref. 3). In the study of
Bonvalot, “compartmental complete resection” represents the systematic resection of uninvolved
contiguous organs in order to obtain a rim of normal tissue surrounding the tumor (like muscles in limb
sarcomas), thus ensuring wide margins. This type of surgery was performed since the 90’s by 3 high
volume centers participating to the study. Typically, the patient underwent an en bloc tumor resection with
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the colon in front, the kidney inside and the psoas (or its aponeurosis) at the back. Compartmental
resection led to a 3.29-fold decrease in the local recurrence rate with a 3-year recurrence rate of 10%
compared to 50% with standard procedures. In the first study of Gronchi, from 1985 to 2002, the surgery
was considered as non optimal in most cases; then the 5-year local-recurrence free survival was 52%.
From the beginning of 2002, in a second study, Gronchi et al. have considered all patients for extensive
surgery, which comprised liberal en-bloc resection of surrounding tissues and organs when they are
located within 1 to 2 cm from the surface tumor, even when not infiltrated (Ref. 3). Therefore, the current
surgical approaches implies the resection of one surrounding organ in 30% of cases and 2 or more
surrounding organs in 50% of cases (Ref. 3). With this practice their 5-year local-recurrence free survival
went up to 71%.

These 2 studies underline that the main factor that contributes to reduce the local relapse rate is the
surgeon's expertise.

Nevertheless, despite extensive resections, the result of the surgical procedure cannot be coded according
to the classical “R0, R1 and R2 classification”. The determination of “R0” status for RPS is problematic
because of the large tumor surface. Complete examination of the tumor specimen is often not feasible.
Areas that appear grossly suspicious are typically selected for sampling, along with multiple random
sections. Therefore, it is not often possible to claim RO status. The presence of gross residual disease after
resection has been reported as the most significant predictor of tumor-related death (Ref. 2, Ref. 3, Ref. 4,
Ref. 8, Ref. 9, Ref. 10).

The perioperative mortality is about 3-4% (Ref. 2, Ref. 4, Ref. 11). About, 10-12% of patients
undergo a re-operation for complications (Ref. 11). In the French and Italian retrospective study, the
most frequent postoperative complications are anastomotic leakage (23/249), infected retroperitoneal
collection (10/249), postoperative bleeding (6/249) and wound dehiscence (4/249). Most of these
complications occur within the 60 days following the surgical procedure (Ref. 11).

Table 2- Potential predictive factors for local recurrence identified by multivariate analysis

Stoeckle 2001 | Singer 2003 | Hassan 2004 | Bonvalot Lewis 1998
(Ref. 6) (Ref. 10) (Ref. 7) 2009 (Ref. 2) | (Ref. 4)
cases 165 177 97 382 500
Histology No - No No Yes (Lipo)
Grade Yes No - Yes Yes
Margins - - Yes Yes No
Reference - - - Yes -
center
Radiotherapy | Yes - - Yes -

1.4 Radiotherapy

Due to the infiltrative nature of RPS, their proximity to vital organs and the difficulty to achieve an en-bloc
resection, numerous investigators have addressed the role of pre- and postoperative radiotherapy (Ref. 12,

Ref. 13, Ref. 14, Ref. 15, Ref. 16).

Several retrospective studies have suggested that (neo-)adjuvant radiotherapy significantly reduces the risk
of local recurrence (Ref. 2, Ref. 3, Ref. 6, Ref. 17, Ref. 18, Ref. 19). In a large multicenter retrospective
analysis, the 3-year local recurrence rate was 49% without radiotherapy compared to 34% with
radiotherapy (HR=0.64, p<0.005) (Ref. 2). Nevertheless, radiotherapy for RPS is complex because of the
frequently large field sizes and the proximity of radiosensitive tissues and organs.
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Intraoperative radiotherapy (IORT) requires specific equipment, expertise and logistics and therefore its
use is restricted to specialist sarcoma centers only (Ref. 20).

Preoperative radiotherapy is preferred to postoperative radiotherapy for the following reasons (Ref. 14):
¢ The tumor is in situ making delineation and treatment planning more straightforward
¢ The tumor may displace radiosensitive structures outside the treatment field

¢ The biologically effective dose of radiation required may be lower before surgery than after surgery
due to less hypoxia

¢ Higher doses can be delivered to tumor field because of fewer surgical adhesions
¢ The tumor is treated in situ prior to potential contamination of the peritoneal cavity

¢ Consequently, lower rates of acute and late toxicity may be seen and long term function may be better
(Ref. 21)

Jones et al. have reported their experience with preoperative external beam radiotherapy =+ postoperative
brachytherapy in 41 patients with localized RPS (Ref. 15). The median preoperative dose was 45 Gy
(range 42-50 Gy). No patients required hospitalization and none terminated radiotherapy because of acute
toxicity, although one patient had to delay radiotherapy because of acute nausea and vomiting. Thirty
percent of patients experienced upper gastro-intestinal toxicity grade 2 (RTOG acute toxicity score).
Postoperative mortality was 2%. Fifty percent of operated patients received additional postoperative
radiotherapy (median dose 25 Gy; range 7.3-30 Gy). 6 out 19 of patients experienced life-threatening
toxicity due to postoperative radiotherapy. The 5-year local-recurrence free rate was 60%. The rate of toxic
death was 2/41 (5%) (Ref. 15). This study highlights the potential toxicity of additional postoperative
radiotherapy delivered after preoperative irradiation and surgery.

After surgery and radiotherapy, patients are at risk of several late normal tissue complications such as
(Ref. 12, Ref. 13):

¢ small bowel complications (mal-absorption syndrome, adhesions, perforation, fistula)
neurotoxicity (radiation myelitis, sacral plexopathy)
kidney damage (reduced glomerular filtration, hypertension)

liver damage

* & & o

secondary malignancies in the irradiated field

In a Phase I trial of preoperative concurrent doxorubicin and radiation therapy, surgical resection, and
intraoperative electronbeam radiation therapy for patients with localized RPS, Pisters (Ref. 27) included 35
patients with primary or recurrent intermediate- or high-grade RPS. Doxorubicin was administered each
week for 4 or 5 weeks (initial bolus (4 mg/m?) followed by a 4-day continuous infusion (4 mg/m?/d).
Preoperative radiotherapy was administered in escalating doses: 18.0, 30.6, 36.0, 41.4, 46.8, or 50.4 Gy in
1.8-Gy fractions. Patients with localized disease underwent surgical resection with IORT (15 Gy). At 50.4
Gy, 18% patients had grade 3 or 4 nausea. Grossly complete resection (RO or R1) was performed in 90%
patients who had surgery and IORT was feasible and successfully administered to 22 RO or R1 patients.
This study shows that preoperative chemo-radiation, surgical resection, and EB-IORT are feasible and that
preoperative external beam radiation can be administered to a total dose of 50.4 Gy with continuous
infusion of doxorubicin.
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1.5 Rationale

Radiotherapy seems to improve local control in retrospective studies but this potential advantage
must be weighted in regards of potential side effects. Preoperative external beam radiotherapy
(EBRT) is best tolerated and can be administered to a total dose of 50.4 Gy. Whereas in combined
preoperative EBRT and IORT, much of the toxicity may be related to the IORT.

This needs a formal phase III randomized study to evaluate the risk/benefit ratio of this approach
with a control arm being surgery alone and investigational arm being pre op radiotherapy.

2 Objectives of the trial

The main objective is to assess whether preoperative radiotherapy, as an adjunct to curative-intent surgery,
improves the prognosis of patients with RPS.

2.1 Primary objective

To assess whether there is a difference in abdominal recurrence-free survival between RPS patients
undergoing curative-intent surgery alone and those undergoing preoperative radiotherapy followed by
curative-intent surgery.

2.2 Secondary objectives

¢ To assess whether there is a difference in metastasis-free survival, abdominal recurrence free interval
and overall survival between patients undergoing curative-intent surgery alone and those undergoing
preoperative radiotherapy followed by curative intent surgery

¢ To assess tumor response in patients undergoing preoperative radiotherapy

¢ To assess toxicity of preoperative radiotherapy given prior to curative intent surgery in patients with
RPS

2.3 End-points
2.31 Primary endpoint

The primary endpoint will be "abdominal recurrence free survival" (see chapter 7).

2.3.2 Secondary endpoints

The safety secondary endpoints will be:

¢ Acute toxicity profile of preoperative radiotherapy
¢ Perioperative complications

¢ Late complications

The efficacy secondary endpoints will be:

¢ Tumor response to preoperative radiotherapy

¢ Time to abdominal recurrence

¢ Metastasis-free survival
¢

Overall survival
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3 Patient selection criteria

A screening log form will be used in this protocol to collect information about failures of enrollment. (refer
to section 6.1).

3.1 Tumor-related criteria

¢ Primary soft tissue sarcoma of retroperitoneal space or infra-peritoneal spaces of pelvis
Sarcoma not originated from bone structure, abdominal or gynecological viscera
Unifocal tumor (not multifocal disease)

Absence of extension through the sciatic notch or across the diaphragm

* & & o

Histologically-proven RPS (local pathologist/ imaging-guided or surgical biopsy), excluding the
following histological sub-types:

¢ Gastro-intestinal stromal tumor (GIST)
Rhabdomyosarcomas
PNET or other small round blue cells sarcoma, osteosarcoma or chondrosarcoma,

Aggressive fibromatosis

* & o o

Sarcomatoid or metastatic carcinoma

¢ Tumor not previously treated (no previous surgery -excluding diagnosis biopsy-, radiotherapy or
systemic therapy)

¢ Tumor both operable and suitable for radiotherapy

¢ This will be based on pretreatment CT scan/MRI and multidisciplinary consultation with surgeon,
radiation oncologist and radiologist (anticipated macroscopically complete resection, RO/R1
resection)

¢ Patients for whom surgery is expected to be R2 on the CT-scan before randomization are not
eligible

¢ Patients must have American Society of Anesthesiologist (ASA) score <2 (see Appendix H)
¢ The criteria for non-resectability are:
¢ (1) involvement of superior mesenteric artery
¢ or (ii) involvement of aorta
¢ or (iii) involvement of bone
¢ No metastatic disease

¢ Patient must have radiologically measurable disease (RECIST 1.1), as confirmed by abdomino-pelvic
CT (IV and PO contrast) or MRI (with IV contrast) within the 28 days prior to randomization
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3.2 Patient-related criteria

¢
¢
¢

> 18 years old
WHO performance status <2 (see Appendix C)

Absence of history of bowel obstruction or mesenteric ischemia or severe chronic inflammatory bowel
disease

Normal renal function:

¢ Calculated creatinine clearance > 50ml/min (calculated by Cockcroft-Gault; see
Appendix E)

¢ Functional contra-lateral kidney to the side involved by the RPS as assessed by intravenous
pyelogram (done during the baseline CT-scan) or differential renal isotope scan

Normal bone marrow and hep