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Soft tissue and visceral sarcomas: ESMO Clinical
Practice Guidelines for diagnosis, treatment
and follow-up'

The ESMO/European Sarcoma Network Working Group®

Annals of Oncology 25 (Supplement 3): i1 02112, 2014
. S P i - doi:10.1093/annonc/mdu2 54
Soft tissue sarcomas (STSs) are ubiquitous in their site of origin

and are often managed with multimodality treatment. A multi-
disciplinary approach is therefore mandatory in all cases
(involving pathologists, radiologists, surgeons, radiation thera-
pists, medical oncologists and paediatric oncologists, as well as
nuclear medicine specialists, organ-based specialists, as applic-
able). Management should be carried out in reference centres for
sarcomas and/or within reference networks sharing multidiscip-
linary expertise and treating a high number of patients annually.
These centres are involved in ongoing clinical trials, in which
sarcoma patients’ enrolment is common. This centralised referral
should be pursued as early as at the time of the clinical diagnosis
of a suspected sarcoma. In practice, referral of all patients with a
lesion likely to be a sarcoma would be recommended. This would
mean referring all patients with an unexplained deep mass of soft
tissues, or with a superficial lesion of soft tissues having a diam-
eter of >5 cm. Quality criteria are needed for sarcoma reference
centres and, all the more, reference networks. These criteria may
vary from country to country but, among others, should be based
on: multidisciplinarity (incorporating tools such as weekly




Summary of current treatment algorithms for
soft tissue sarcoma

Best supportive
care

\ 4
First-line
chemotherapy

Second-line
chemotherapy

v

Neoadjuvant
RT and/or CT

Multiple lines of

- ———

RT, radiotherapy; CT, chemotherapy

Based on: NCCN Clinical Practice Guidelines in Oncology: Soft Tissue Sarcoma, v.1. 2012. http://www.nccn.org/professionals/
physician_gls/pdf/sarcoma.pdf [accessed Mar 2012]; Casali P & Blay JY. Ann Oncol 2010;21:198; Grimer R et al. Sarcoma 2010;2010:506182



Neoadjuvant therapy

*In high grade, borderline resectable STS the
preoperative chemotherapy and radiotherapy or
Isolated limb perfusion with melphalan/TNF alpha
may be applied allowing for limb
preservation/function-sparing and radical resection.

*The potential benefit of neoadjuvant therapy is the
determination of tumor sensitivity to therapy gained
from examination of the postresection surgical
specimen.



When to consider? -

“High risk” Sarcoma
1 Greater than 5 cm In
diameter

1 Deep to fascia
1 Adjacent to bone/joints iy
2 Adjacent to i, D
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Neo-/Adjuvant chemotherapy
(2012 ESMO)

* NoO consensus

* Not a standard option
* « No treatment arm » still a standard

 May be discussed in multidisciplinary setting
— which objective?

— Which patients (Size>5, grade 3, histotypes ...)

« Targeted treatment to be explored?

« Some exceptions are RMS, EFT....
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Neoadjuvant chemotherapy

Table 3. Racam Randomired Studies of Adpvant o Nedadjuvant Anthracyclinefliosfamide-Bated Chamatherapy
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Short, Full-Dose Adjuvant --hhmuthhr.q.- in High-Risk
Adult Soft Tissue Sarcomas: A Randomized Clinical Trial

I-r-"m the Italian Sarcoma Group and the Spanish
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Close Surgical Margins in Soft Tissue Sarcoma Resection Do Not Predict Local Recurrence When Induction

(Neoadjuvant) Chemotherapy is Used in the Treatment of High Grade Extremity Soft Tissue Sarcoma
Felasfa M. Wodajo, MDD} » James Withig, M} » Kari Mansour * Denmiz Priebat, M) = Eobert AL Henzhaw, MDD} + Aartin M. Malawer, M
Orthopedic Oncology - Washington Cancer Institwie at Washkington Hospital Center = Washington DT
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Preop RT — smaller target volume and dose, better

defined tumor volume but higher rate of early
postop complications (less late complications)

Table 1

Wound complication probabilities with respect to RT schedule and timing in ESTS

Preoperative Postoperative
Investigator Patients (n) RT (Gy) WC (%) RT (Gy) WC(%) p Comment

O’ Sullivan et al. (3) 182 25 x 2 35 33 x 2 17 01 Excess in WC predominantly seen in
thigh tumors

Cannon et al. (11) 412 50 (44-70) 34 60 (50-72) 16  <.001

Virkus et al. (12) 209 28 x 1.8 22 - - -

Pisters et al. (13) 26 25 % 2 23 - - - Concurrent with continuous doxombicin

Jakob et al. (14) 15 28 x 1.8 40 - - - Concurrent with temozolomide

Tseng et al. (15) 173 25 x 2 32 - - - Surgery performed with particular focus on
reconstructive surgical techniques

Mack et al. (16) 75 10 = 3 15 - - - 3 days of preoperative doxorubicin (30 mg/d)
and sequential RT of 10 x 3 Gy

Kraybill et al. (17) 61 22 x 2 11 - - - RTOG 9514 phase II trial: 44 Gy split course

interdigitated RT with mesna, doxorubicin,
ifosfamide. and dacarbazine

Temple et al. (18) 53 10 = 3 11 - - - Surgery performed with particular focus on
reconstructive surgical techniques

Abbreviations: RT = radiotherapy: ESTS = extremity soft tissue sarcoma; WC = wound complications.

Critical Review

Radiotherapy for Management of Extremity Soft Tissue
Sarcomas: Why, When, and Where? International Journal of

Rick L.M. Haas, MD, PhD,* Th F. DeLaney, MD, PhD, Brian 0'Sullivan, MD, PhD,! T e Ts ~lo d
ic aas omas eLaney rian 0'Sullivan RI—IdlﬂtlL}ﬂ (:}n{:”l”g& CO_ I%

Ronald B. Keus, MD, Cécile Le Pechoux, MD, PhD,‘I Patricia Olmi, MD, PhD," . .
Jan-Peter Poulsen, MD, PhD,* Beatrice Seddon, MD, PhD, ** and Dian Wang, MD, PhD'* biolo £y » ]-']-'1!'--"]'-'-" KNTM/K'i CzS




@ Preoperative versus postoperative radiotherapy in soft-tissue
sarcoma of the limbs: a randomised trial

Laviel 2002, 388 173541,

Brian OSulvan, Alcen M Davis, Fobert Turcoéie. Robent Beill, Chavies Galfon, Fieme Chabed, Jay Wonoder, Rita Hanoed,
Karen Goddard, Anna Sadura, Jeseph Pater, Senny Jee
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PREOPERATIVE VERSUS POSTOPERATIVE RADIOTHERAPY IN SOFT-TISSUE
SARCOMA: MULTI-INSTITUTIONAL ANALYSIS OF 821 PATIENTS

Int. I. Badiaticn Onoology Biol Phys., Vol 81, Nou 2, pp. 498-506, 3 1

Sacus Sampatd, M.D_* Tovoray E. Scaurthess, PH.D..' Yme J. Hironcook, M.DJ*
R. Lor RanparL, M.D..* Densas C. SHRIEVE, MLD., Pu.D. * anp Jerrrey Y. C. Wong, M.D.!
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Own data 2005-2010 OS (preop RTH)

Overall survival
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FACTOR (N) ACUTE TREATMENT TOXICITY LATE TREATMENT TOXICITY

ALL% (N) Inflammation Wound Prolonged ALL %(N) Prolonged Increased tissue

requiring oral dehiscence wound edema fibrosis
32.4%(88) | antibiotics % (N) % (N) healing 14.7%(40) % (N) % (N) All 3.7%(10)
All 11.8% (32) % (N) All
All11.8%(32) 16.5% (45) All 9.2%(25)

Anatomic site of
primary tumour P=<0.002 P=0.021 P=0.072 P=0.001 P=0.154 P=0.428 P=0.074
Trunk (37)

13.5%(5) 5.4% (2) 5.4%(2) 2.7%(1) 5.4% (2) 5.4% (2) 0
Upper
extremity(44) 9.1%(4) 2.3% (1) 4.5% (2) 4.5%(2) 20.5%(9) 13.6% (6) 9.1%(4)
Lower
extremity(191) 41.4%(79) 15.2%(29) 14.7%(28) 22%(42) 15.2%(29) 8.9%(17) 3.1%(6)
Neoadjuvant
Yes (61)

52.5%(32) 18% (11) 21.3%(13) 26.2%(16) 23% (14) 14.8% (9) 4.9%(3)
No(211)

26.5%(56) 10% (21) 9.0%(19) 13.7%(29) 12.3%(26) 7.6% (16) 3.3%(7)
Postoperative
radiotherapy P=0.005 P=0.082 P=0.082 P=0.034 P <0.001 P=0.016 P<0.001
Yes (21)

4.8%(1) 0 0 0 42.9%(9) 23.8%(5) 23.8%(5)

No(251)

34.7%(87) 12.7% (32) 12.7% (32) 17.9% (45) 12.4%(31) 8.0%(20) 2.0%(5)
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Major series of preop RT

Study Radiotherapy | Patients | Tumor | Local Overall Wound complication rate | Surgery for
number | grade | control survival treatment of
sequence rate Early Late toxicity the
toxicity complications
5x5 Gy preoperative 272 65% 81% Estimated 32.4% 12.4% 7%
radiotherapy 5-years
G3 60%
O’Sullivan | preoperative 94 83% Not 3-years 35% Approximately 16%
et al. radiotherapy analyzed | follow up 50%°
G2+G3 85%
2002 postoperative 96 83% 17% 5.3%
radiotherapy
G2+G3
Pollack et preoperative 128 67% 82% Not 25% 6% Not analyzed
al. radiotherapy analyzed
postoperative 165 73% 81% 6%
1998 radiotherapy
p=0.07
Zagars et preoperative 271 74% 83% Estimated Not 5% 1.5% (eight
al. radiotherapy 5-years analyzed patients from
G3 63% the whole
2003 postoperative 246 70% 72% 9% study group)
radiotherapy
G3 P=0.491 P=0.03
Hui et al'. preoperative 67 69% 93% Estimated 41% 7.4% 18%
2006 radiotherapy 5-years
G3 73%
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Synovial sarcoma — multimodal therapy

Preoperative chemo- and radiotherapy in synovial sarcoma.
A phase Il study - Cancer Center-Institute, Warsaw

Dates of accrual: - February 1996 - ongoing
Patients #: ->100
Results: - 5-year OS 71%

Conclusion: the very aggressive treatment schedule is
manageable
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Dane pacjenta:

Schemat postepowania
u chorych na SARCOMA SYNOVIALE leczonych w sposéb skojarzony
Klinika Nowotworéow Tkanek Migkkich i Kosci, Centrum Onkologii — Instytut Warszawa

Wypehnia pierwszy lekarz prowadzacy (badacz): ............ooiiiiiiiiiiiii

imig i nazwisko

Tydzien POSTEPOWANIE Data Data
leczenia planowana wykonania

0 BIOPSJA, BADANIA (1,2,3,4,5)

1 CHTH 1-szy kurs: HD-IFO 1,7g/m” 7 dni

2

3 Badania (1, 4)

4 CHTH 2-gi kurs: HD-IFO 1,7g/m’ 7 dni

5

6 Badania (4, 5)

7 Radioterapia przedoperacyjna: 5 dni po 500cGy

8 OPERACJA

9

10 Badania (1, 4)

11 CHTH 1-szy kurs poop: ADM 60mg/m?;

DDP 30mg/m’ 3 dni

12

13 Badania (4, 5)

14 CHTH 2-gi kurs poop: HD-IFO 1,7g/m? 7dni

15

16 Badania (1, 4)

17 CHTH 3-ci kurs poop: HD-IFO 1,7g/m” 7dni

18

19 Badania (4)

20 | CHTH 4-ty kurs poop: ADM 60mg/m?;

DDP 30mg/m?® 3 dni

Chory przechodzi do kontroli ambulatoryjnej w gabinecie chemioterapii.

Badania: 1. RTG klatki piersiowej 2. RTG okolicy objetej choroba
3. TK i/lub RM okolicy objetej chorobg 4. Badania laboratoryjne
5. Ew. badania dodatkowe (np. na cytokiny)

Prowadzenie chorego: chirurg — od 1 do 10 tyg. (+informacja chorego, decyzja o rodzaju operacji);
chemioterapeuta - od 11 do 20 tyg.

CO-l%:
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Treatment schedule
Induction neoadjuvant therapy

IFO 1,7g/m2/d [ days 2X (3 weeks)
RTH 5x5QGy
(3 - 4 days) Surgery
(3 weeks)
Adjuvant therapy
DOX 60mg/m?2 + DDP 120mg/m?
IFO 1,7g/m2/d 7/ days 2X (3 tweeks)

DOX 60mg/m? + DDP 120mg/m? ﬂ
CcO-l1'e
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Overall survival
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Disease-free survival (DFS) —
median 71 months
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Quality of surgery and neoadjuvant combined therapy
in the ISG-GEIS trial on soft tissue sarcomas of limbs
and trunk wa" Annals of Oncology 24: 817-823, 2013

A. Gronchi'™, P. Verderio?, A. De Paoli®, A. Ferraro*, O. Tendero?, J. Majo®, J. Martin®,
A. Comandone’, G. Grignanig, S. Pizzamiglio?, V. Quagliuolo®, P. Picci'®, S. Frustaci'’,
A. P. Dei Tos'?, E. Palassini'3, S. Stacchiotti'®, S. Ferrari'4, M. Fiore? & P. G. Casali'®
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Figure 1. Five-year probability of overall survival (OS) from surgery in the
whole series (A) and in patients treated with preoperative concurrent CT-
RT (B) according to negative (red lines) and positive (blue lines)

microscopic margin status. Five-year probability of OS from surgery in the .
whole series according to the variable ‘treatment/microscopic margin 4 .
status” categorized as ‘preoperative CT only/negative margin’ (red lines), CO - I K
‘preoperative CT only/positive margin® (blue lines) and "preoperative CT-

RT" (green lines) (C). KNTM/K'i CzS



Isolated limb perfusmn

Treatment and outcome data for all patients undergoing regional therapy for advanced
extremity soft tissue sarcoma

Median Limb
Chemo in Follow-up ORR CR/PR/SD Preservation
Investigator Year N Madality Perfusate (mao) (%0) (%) (%)
Eggermont 1996 186 HILP THNF-= 22 82 2W53ME B2
et al* IFM-v (N = 55)
Melphalan
Eggermont 1996 55 HILP THNF-= 26 87 3u/5113 B4
et al* IFM-~
Melphalan
Gutman 1997 35 HILP THF -2 14 91 37/54/85 8BS
et al'” Melphalan
Olieman 1998 324  HILP THF -2 34 94  35/59% 85
et al'’ IFMN-+
Melphalan
Lejeune 2000 22 HILP THNF-= 18.7 82 186418 Bb
et al*® IFM-v (N = 4)
Melphalan
Moorda 2003 49 HILP TNF-a, 26 63 B85535 57
et al*® IFM-v (N = 4)
Melphalan
Rossi et al®* 2005 21 HILP THNF-= 30 B2 5/573E 71
Doxorubicin
Grunhagen 2005 53 HILP THNF-= 22 BE 424513 B2
et al* Melphalan
Bonvalot 2005 100 HILP THNF-= 24 65  3/2935 BY
et al** Melphalan
Lans et al™ 2005 26 HILP TMF-2 22 70 2005030 65
Melphalan
Grunhagen 2006 197 HILP THF -2 22 75  20/4925 B7
et al'? Melphalan
Hegazy 2007 40 LI Doxorubicin . 15 85 —MB5— 83
et al*
Moncrieff 2008 21 ILI Melphalan 2B 90  57/33M0 76
et al*® Actin D
Turaga 2011 12 1 Melphalan 8.6 78 14/pd— T8
etal'’ Actin D
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FIG. 2. Local tumor control rate in all patients: the 3-vear local

control rate in the extermal beam radiotherapy (EBRT)™ group
(n = 37) was 96.5% = 3.5% vs. 52% + 23% in the EBRT™ group
i 200 P =< AW} Amn. Swrg. Oncol. Fal. 13, No. 4, 2006
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— Resected

FI1G. 3 LPFS for resected (n = 30) or nonresected (n = 24) STS

with a statistic: ignificant difference (median time 99 months vs.

_}

12 months, P = 0.01 by log rank test)




Neoadjuvant treatment improves capsular integrity and the width of the fibrous
capsule of high-grade soft-tissue sarcomas

EISO 39 (2013) 61—67

F. Grabellus **, L.E. Podleska °, S.-Y. Sheu ?, S. Bauer ¢, C. Pottgen d C. Kloeters ¢,
M. Hoiczyk ©, T.C. Lauenstein ©, K.W. Schmid *, G. Taeger b

Figure 1. A. Composition of a typical soft-tissue sarcoma margin. TU, tu-
mor; C, fibrous capsule: RZ, reactive zone. B. Histopathology of an un-
trcated sarcoma with diffuse growth into adjacent muscle tissue. C.
Histopathology of a ncoadjuvant-treated sarcoma with “capsular over-
growth”. Remnants of the capsule are scen along the lower portion of
the dotted line. TU, tumor; OG, overgrowing part of tumor.
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Targeted therapy in STS

Sarcoma type Drug Molecular target
Registered indications
GIST imatinib KIT, PDGFRA
GIST sunitinib KIT, PDGFR, VEGFR
GIST regorafenib KIT, PDGFRA, VEGFR
DFESP imatinib PDGFRB

trabectedin ?

Myxoid/round-cell
liposarcoma, leiomyosarcoma

STS after previous systemic | pazopanib neoangiogenesis

therapy

Activity of the drugs seen

Angiosarcoma, sunitinib, sorafenib, | VEGFR

hemangioendothelioma, bevacizumab,

alveolar soft-part sarcoma pazopanib, cediranib

Pigmented villo-nodular | imatinib CSF1

synovitis

PEC-oma, MTOR inhibitors MTOR

rhabdomyosarcoma

Ewing sarcoma, | anti-IGFR IGFRR1

rhabdomyosarcoma

GIST sorafenib, dasatinib, | KIT, PDGFR, VEGFR
nilotinib,ponatinib

ASPS, CCS ARQ197 Met

Aggressive Fibromatosis

Imatinib

KNTM/K'i CzS



Targeted therapy in STS

Activity of the drugs seen

Giant cell tumor of bone RANKL denosumab

Inflammatory myofibroblastic | ALK/MET P02341066

tumor

Liposarcoma dedifferentiated MDM2/CDK4

Chordoma PDGFR, EGFR, mTOR | Imatinib, imatinib + mTOR,
Sunitinib,, EGFR inhibitors

Solitary fibrous tumor Angiogenesis inhibitors, | Bevacizumab + temozolomide,

MTOR inh, anti-IGFR1 | sunitinib, sorafenib; IGF1R

inhibitors

co ]
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FISH assay confirming
SRR e w4 w  am PDGFB rearrangement
(red probe)
=¥ In dermatofibrosarcoma
PoGFS (22015.1) protuberans (DFSP) cells

t(17;22)(q22;q13.1) or ring chromosome

COL1A1-PDGFB fusion gene

normal chromosome 22

tel

cen
PDGFB

derivative chromosome 17

cen

COL1AI PDGFB



Imatinib (800mg/d) activity in patient with dermatofibrosarcoma
protuberans t(17;22)(q22;9g13) COL1A1/PDGF-B
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Imatinib Mesylate in Advanced Dermatofibrosarcoma
Protuberans: Pooled Analysis of Two Phase II Clinical Trials

Piotr Rutkowski, Martine Van Glabbeke, Cathrym |. Rankin, Wiadzimierz Bwka, Brign P. Bubin,
Maria Debiec- Rychter, Alexander Lazar, Hans Gelderblom, Baf Sciot, Doelores Lopez- Terrada,
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Pathological images before and after imatinib therapy of
DFSP
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Neoadjuvant imatinib

Imatinib Mesylate as a Preoperative Therapy in
Dermatofibrosarcoma: Results of a Multicenter
Phase Il Study on 25 Patients
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Figure 1. Clinical presentation of patient ADO-06 (A) before
treatment; B, at 3 months of imatinib showing marked tumor
shrinkage (PR); C, at 6 months of imatinib showing ongoing tumor
shrinkage, but also secondary resistance with outgrowth of new
tumor lesions (arrows); D, at 13.5 months after onset of imatinib, 7
months after imatinib discontinuation, and definitive surgery with
tumor-free margins, showing a good result of skin graft
reconstruction but also local tumor recurrence at the left neck
(arrow). This recurrent tumor was resistant to imatinib, but
sensitive to sunitinib.




RATIONALE

for combination of imatinib with
surgery for patients with localized
GISTs

- surgery alone may not control high-risk tumors
(prevention or delaying recurrences; survival prolongation?)

- TKI therapy highly efficient in advanced
(inoperable/metastatic) cases (imatinib benefit > 80%)

- preoperative therapy gives possibility of avoiding
mutilating surgery and devitalized tumor facilitates
resection (less morbidity, less blood transfusion) co-uﬂ

KNTM/K'i CzS



Rectal GIST
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Immunohistochemistry positive staining for CD 117 of gastric GIST
before imatinib treatment (diffuse staining) and of the specimen after
partial gastrectomy after imatinib therapy (single cells)
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Bleeding gastric GIST
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Multidisciplinary team / therapy plannino
Soft tissue and visceral sarcomas: ESMO Clinical

Practice Guidelines for diagnosis, treatment
and follow-up'’

The ESMO/European Sarcoma Network Working Group”®

Molecular biology
Radiology Pathology

Miegsaki tkanek mig¢kkich u dorosiych

— zasady postepowania

diagnostyczno-terapeutycznego |
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