European Journal of Cancer 93 (2018) 28—36

Available online at www.sciencedirect.com

ScienceDirect

EORTC

journal homepage: www.ejcancer.com

Original Research

High-risk soft tissue sarcomas treated with perioperative ™
chemotherapy: Improving prognostic classification ina "
randomised clinical trial

Sandro Pasquali ?, Chiara Colombo *, Sara Pizzamiglio °,

Paolo Verderio °, Dario Callegaro *, Silvia Stacchiotti ¢, ‘
Javier Martin Broto ¢, Antonio Lopez-Pousa ¢, Stefano Ferrari t
Andres Poveda £, Antonino De Paoli ", Vittorio Quagliuolo ’,

Josefina Cruz Jurado’, Alessandro Comandone *, Giovanni Grignani L
Rita De Sanctis ", Elena Palassini ©, Antonio Llomboart-Bosch ",
Angelo Paolo Dei Tos °, Paolo G. Casali ©, Piero Picci ”,

Alessandro Gronchi “*

& Department of Surgery, Fondazione IRCCS Istituto Nazionale dei Tumori, Milan, Italy

Y Unit of Medical Statistics, Biometry and Bioinformatics, Fondazione IRCCS Istituto Nazionale dei Tumori, Milan, Italy
¢ Department of Cancer Medicine, Fondazione IRCCS Istituto Nazionale dei Tumori, Milan, Italy

4 Department of Cancer Medicine, Hospital Universitario Virgen del Rocio, Sevilla, Spain

¢ Department of Cancer Medicine, Hospital de la Santa Creu i Sant Pau, Barcelona, Spain

f Department of Cancer Medicine, Istituto Ortopedico Rizzoli, Bologna, Italy

€ Department of Cancer Medicine, Valencian Oncologic Institute, Valencia, Spain

" Department of Radiation Oncology, Centro di Riferimento Oncologico, Aviano, Italy

iDepartment of Surgery, Humanitas Cancer Center, Rozzano, Italy

§ Department of Cancer Medicine, University of Canarias Hospital, La Laguna, Spain

X Department of Cancer Medicine, Presidio Sanitario Gradenigo, Torino, Italy

! Department of Cancer Medicine, IRCCS Fondazione Piemontese per la Ricerca sul Cancro, Candiolo, Italy
™ Department of Cancer Medicine, Humanitas Cancer Center, Rozzano, Italy

" Department of Pathology, Medical School University of Valencia, Valencia, Spain

® Department of Medicine, University of Padula School of Medicine, Padua, Italy

P Laboratory of Oncologic Research, Istituto Ortopedico Rizzoli, Bologna, Italy

Received 27 November 2017; received in revised form 2 January 2018; accepted 7 January 2018
Available online 21 February 2018

* Corresponding author: Department of Surgery Fondazione IRCCS Istituto Nazionale dei Tumori, Via G Venezian 1; 20013 Milano, Italy. Fax:
+39 02 2390 2404.
E-mail address: alessandro.gronchi@istitutotumori.mi.it (A. Gronchi).

https://doi.org/10.1016/j.ejca.2018.01.071
0959-8049/© 2018 Elsevier Ltd. All rights reserved.


Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
mailto:alessandro.gronchi@istitutotumori.mi.it
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ejca.2018.01.071&domain=pdf
https://doi.org/10.1016/j.ejca.2018.01.071
www.sciencedirect.com/science/journal/09598049
www.ejcancer.com
https://doi.org/10.1016/j.ejca.2018.01.071
https://doi.org/10.1016/j.ejca.2018.01.071

KEYWORDS

Soft tissue sarcoma;
Neoadjuvant;
Chemotherapy;
Prognosis;

Choi criteria;
Tumour response

S. Pasquali et al. | European Journal of Cancer 93 (2018) 28—36 29

Abstract  Background: Patients with extremity and trunk wall soft tissue sarcoma (STS) with
high malignancy grade and size >5 cm are at high-risk of death. This risk varies depending
also on other patient and tumour features, including histologic subtype. This study investi-
gated whether a prognostic nomogram can improve risk assessment of these patients.
Methods: Data from high-risk STS patients enrolled in a randomised controlled
trial investigating different perioperative chemotherapy regimens were analysed. Ten-year
probability of overall survival (OS) and incidence of distant metastasis (DM) were computed
using the prognostic nomogram Sarculator (pr-OS and inc-DM, respectively). Tumour
response according to RECIST and Choi criteria was also investigated.

Findings: Variation in pr-OS and inc-DM were observed and patients stratified in three prog-
nostic groups. The 10-year OS in the low, intermediate, and high pr-OS categories were 0-42
(95%CI 0-32—0-52), 0-63 (95%CI 0-53—0-72), and 0-78 (95%CI 0-68—0-85), respectively.
Patients in the intermediate (HR 0-51, P = 0-002) and high (HR 0-28, P < 0-001) pr-OS cat-
egories were at statistically significant lower risk of death compared with those in the low pr-
OS category. Higher rate of Choi partial tumour responses were detected in intermediate pr-
OS category. Tumour response according to Choi but not to RECIST criteria stratified patient
survival of pr-OS categories, particularly for patients with intermediate to low pr-OS. Ana-
lyses conducted for 10-year inc-DM were consistent with results for pr-OS for prognostic
value of Sarculator predictions and Choi tumour response.

Interpretation: Sarculator identifies variations in outcomes of high-risk STS treated with peri-
operative chemotherapy and improve prognostic classification, which is also associated with
different patterns of tumour response, an outcome that further stratifies survival particularly
for patients predicted at higher risk. Future trials investigating neoadjuvant chemotherapy
should consider prognostic tool for selecting patients to be enrolled.

Trial registration number: European Union Drug Regulating Authorities Clinical Trials No.

2004-003979-36.

© 2018 Elsevier Ltd. All rights reserved.

1. Introduction

Soft tissue sarcoma (STS) of extremity and trunk wall
are considered at high risk of disease progression when
harbouring adverse prognostic features, such as large
size and high malignancy grade [1]. Standard treatment
includes combination of surgery and radiotherapy
[2—5]. Anthracycline-based neoadjuvant and adjuvant
systemic therapies have been tested to reduce risk of
metastatic spread after these local treatments in several
randomised controlled trials (RCT) [6,7]. These studies
enrolled a mixed sarcoma patient population with
variation in outcomes and showed a survival benefit
ranging between 5 and 10%, which has been considered
unsatisfactory particularly when balanced against
meaningful high-grade toxicity [6]. Clinicians’ opinions
and clinical practice guidelines reflect this uncertainty
suggesting that perioperative chemotherapy should be
discussed with patients with high-risk tumours [4,5].
Recently, a RCT which enrolled a more homogeneous
population and compared optimal neoadjuvant epi-
rubicin and ifosfamide with several histology-based
chemotherapy schedules dosages failed to demonstrate
superiority of this latter approach [§]. Participants with
high-risk STS of extremities and trunk wall treated with
anthracycline-based  chemotherapy had a 24%

improvement in disease-free survival and a 25%
improvement in overall survival. These results, although
needing further confirmation, underlined the impor-
tance of selecting a homogeneous sarcoma population
when investigating perioperative treatment strategies.

Recent advances in patient staging further support
efforts for improving selection of patients for perioper-
ative treatments [9]. The 8th edition of the TMN staging
system for sarcomas [10], which included prognostic
nomograms [11], can improve patient risk stratification.
In particular, prognostic tools potentially inform
physician choice on treatment to be performed on a
single patient [12]. Since Kattan ez al[13] tested the first
nomogram for sarcoma, several other tools have been
created and validated [11]. Among them, the Sarculator
includes a nomogram for extremity STS that predicts
probability of overall survival and incidence of distant
metastasis at 5 and 10 years after surgery based on pa-
tient age and tumour histology, size and grade [14].

In this study, we stratified prognostic risk of currently
defined high-risk STS patients, who have large and high-
grade tumours and are considered for perioperative
chemotherapy, and also investigated chances of devel-
oping a tumour response. The prognostic nomogram
Sarculator [14] was used to predict overall survival (OS)
probability and incidence of distant metastasis (DM) in
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