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AFTER THE WEBINAR
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OUR PRESENTER

Mark Woodcock, Mo, received his medical degree from
University of Loutswille School of Medicine,

In 2019, the Lung Cancer Inftiative of North Carolina
awarded him with a Followship Grant 1o Support
research effort to oentify characteristics of lung cancer
patients who respond to treatments that uniock the
Immune system against cancer.

He was named as the 2019 Lung Cancer Intlative

Mark Woodcock, wo Outstanaing Fellow Applicant.

He works 10 apply analytical and machine leaming
techniques to large datasets for answering genomic
questions in oncology and IMmunology.

Dr. Woodcock 15 a hematology ana oncology specialist
with the Division of Oncology in the UNC School of
Meaicine.
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What o word comes to misd when you hear the weed “sarcoma™?
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What one word comes to mind when you hear the word "sarcoma"?
Nobody has responded yet
Hang tight! Responses are coming in
[ o e— -‘!I
AT TNT( | LINEBERGER COMPREHENSIVE - N
BUNC | avemeenen UIN¢
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Sarcoma Management in North Carolina
2023

: Updates for
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Question #1

Presented on July 26, 2023

A 68 yo male with history of obesity and HTN is referred to
your clinic after noticing a lump on his back. He’s not sure
how long it has been there or if has changed.

On exam you note a soft, 2x2cm mass just superior and
medial to the left scapula and below the dermis without
overlying skin changes. It is non-tender to palpation and
easily mobilized.

19

20

Overview

1. Epidemiology
2. Suspicion and initial workup
3. (Neo)Adjuvant approaches

4. Metastatic disease

21
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Topics for another day

Presented on July 26, 2023

¢ Gastrointestinal stromal tumors

* Young adult / pediatric tumors
* Ewing sarcoma
* Rhabdomyosarcoma

* Bone and chondroid sarcomas
¢ Ultra-rare subtypes

22

Terminology

e STS: Soft Tissue Sarcoma
o liposarcoma
o leiomyosarcoma
o undifferentiated pleomorphic sarcoma
o ?GIST

e Bone Sarcoma

o Ewing sarcoma
O Osteosarcoma

23

Epidemiology

* 13,400 new cases! expected in the United States in 2023

24
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Epidemiology

¢ 2021 French sarcoma reference center review! (n=18712):
* Central review

* 150+ subtypes

Histologic grouping

Incidence per million persons per year

Undifferentiated pleomorphic sarcoma 59
Leiomyosarcoma 97

Malignant lipomatous tumors 123
GIST 1247
Osteosarcoma, high grade varieties

55

Ewing sarcoma

23
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Suspicion, workup and diagnosis

Lumps are common, sarcomas are rare

3 = DUNC|Y

28

Question #2

A 68 yo male with history of obesity and HTN is referred to
your clinic after noticing a lump on his back. He’s not sure
how long it has been there or if has changed.
On exam you note a 6x4cm “bulge” just
superior and medial to the left scapula
without overlying skin changes. The area

is non-tender, firm, and immobile.

29
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Signs, Symptoms, and Suspicion
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* Soft tissue masses
* Lump>5cm
* Increasing in size over time
* Deep to fascia
* Pain

31

Signs, Symptoms, and Suspicion

* Bone lesions

* Age < 40 + Symptomatic + abnormal radiograph
* Immediate and urgent referral
* Age>=40

*  Workup for metastatic disease if clinically indicated, otherwise urgent referral

32

Signs, Symptoms, and Suspicion

¢ Inherited syndromes
Carney-Stratakis (germline SDH)
* Li-Fraumeni syndrome

* HNPCC / Lynch syndrome

+ FAP

* Neurofibromatosis

33
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Urgency in Bone Sarcoma

* What’s the hurry?
* Early identification of Ewing-spectrum and omas
* Potentially curable
* Rapid growth
* Require multidisciplinary treatment plans
* Ideally neoadjuvant chemotherapy

+ n.b.there are some STSs where this also applies:
+ Round cell sarcomas

+ Rhabdomyosarcoma

34

Tissue diagnosis

* Extremity, body wall, or head and neck sarcomas

« Core needle [NCCN preferred] or incisional biopsy
* Pathologic workup often requires multiple sections for staining
testing freq y i

* Biopsy path along future resection axis

* Abdominal / Retroperitoneal
« Consider biopsy when:
* Possible neoadjuvant chemotherapy
* Non-sarcoma histology suspected

35

Tissue diagnosis

* Expert pathologists change dx frequently?.2
o NCCN: “Pathologic assessment of biopsies and resection specimens should be carried out by an experienced
sarcoma pathologist”

36
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Staging Imaging in STS
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* Extremity tumors: MRI for surgical planning
* Deep tissue / trunk lesions: Contrasted CT

* Metastatic disease evaluation: Non-contrast chest CT

37

Staging Imaging in STS

* Special considerations
* Myxoid / Round cell liposarcoma
* Total spine MR
* Total body MR
* CNSimaging:
* Angiosarcoma

* Alveolar soft part sarcoma
* Left-sided intra-cardiac sarcomas

38

Staging Imaging in STS

* Imaging of regional lymph node basin
* Not routinely utilized

* Exceptions
* Angiosarcoma
* Rhabdomyosarcoma
* Synovial sarcoma
*  Clear cell sarcoma
* Epithelioid sarcoma

39
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Staging Imaging in STS

* PET/CT

* Not routinely utilized

* Exceptions
*+  Small round cell sarcoma
* Angiosarcoma
¢ MPNST

40

Molecular testing

¢ Increasingly useful in diagnostic workup
* Less informative for therapeutics in 2023
« Commonly:
+ MDM?2, CDK4 amplifications:
* APCmutations:

*  KIT, PDGFRA:
* Diagnostic gene fusions

41
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Adjuvant therapy

COMPREHENSIVE
R

Presented on July 26, 2023

43

Adjuvant chemotherapy

Adjuvant CYVADIC Chemotherapy for Adult Soft
Tissue Sarcoma— Reduced Local Recurrence but No
Improvement in Survival: A Study of the European

By Vivien Beomwed,

Organization for Research and Treatment of Cancer
Soft Tissue and Bone Sarcoma Group

Rovesse, Wil Steward, Armando Sortoro, H, Scheobiordh Koops, Jose Bumsa,
iedimiars Ruka, debeo Priorio, Theo Wogessr, Marion Burgers, Jon Von Uneik, Genevieve Contesso, Danis Thomas,
Martne ven Globbeke, Dovid Morkhom, end Herbert Fineds
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Adjuvant chemotherapy
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Adjuvant Chemotherapy for Adult Soft Tissue Sarcomas of|
: the Extremities and Girdles: Results of the Italian
A Randomized Cooperative Trial

By Sergio Fruntoci, Franco Gherlinzoni, Astorino D Paok, Marco Banetti, Alberto Azzorelli, Alessandro Comandioes,
Patrizia Okws, Angalo Busnodonna, Giovanni Pignosi, € bieri, Gostono Apice, Hasson Zmerly
Dingo Sermino, and Pero Pico:

¥ . e MUNC
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Adjuvant chemotherapy
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Adinvant
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"R with radiotherapy versus radiotherapy alone for soft tissue
sarcoma: long-term follow-up of a prospective
randomized feasibility trial

Negar Faktvai *, Clawdia Ebm', Woligang J. Kostler , Marion Jantsch', Farshid Abdolvahab’, Martin Dominkus’,

Bris Pokrajac’, Daela Mbum. Cheistoph C. Ziekinaki /, Thomas Brodowicz ;
for the y Group

Bus
ont

O

Adjuvant chemotherapy

Adinvant (‘V\/Al\'f‘ Chamathavrany far Adult Qafe
"\ Cochrane  Fwwwsmm
/\dhnnnl (hrmnilu-rnn\ fnr \dnll \nﬂ Tlsquc Sarcomns of

- et b T AR n A BT s W et

- s A Sustematic Meta- Analvsls ‘of Randomlzed Controlled "
A TriIntensified adi DI therapy in combination
Effect of adjuvant chemotherapy on survival in FNCLCC

grade 3 soft tissue sar iate ly
r4 of the French Sarcoma Group Database

= AUNC | tresemomce

ournsive

Adjuvant chemotherapy

Adinvant "VVA
"\ Cochrane

A d I u vant
- s. A Svstemaﬁc Meta Anaivsls of Randomlzed Crmtrolled 1am
A. TriIntensified adjuvant IFADIC chemotherapy in combination
. @ s F H(w Effec ! an_s. . C
s grA\djuvant chemotherapy with doxorubicin, ifosfamide, and
rz oflenograstim for resected soft-tissue sarcoma (EORTC 62931):
. famulticentre randomised controlled trial

C Chamatharany far Adult Cafe

stherany for Adult Soft Tissue Sarcomas of

o«l
Wabe Ny A

e B0 31
Mmuu

..,_.M- [ Y ———————— TR

For Educational Use Only

17



UNC Lineberger Cancer Network

Presented on July 26, 2023

Adjuvant chemotherapy

,-‘\d||f||\‘nn| soft Tissue Sarcomas of
- et v Apasarhes)
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Adjuvant chemotherapy

* No comprehensive answer
* Benefits appear to be more likely with:
* High-grade STS

. 1S

* Limb STS

53

Risk prediction in sarcoma

* How to best identify patients at high risk of recurrence?

54
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Risk prediction in sarcoma
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* MSKCC Postoperative Normogram

Estimates risk of sarcoma-specific death at 12-years
* Size

Depth

Site of disease

Histology

Patient age

Grade of disease

* Web-based calculator

55

Risk prediction in sarcoma

¢ SIN-system
» Categorizes as high / low risk for metastasis-free survival
* Tumor size > 8cm
* Presence of vascular invasion
* Microscopic tumor necrosis
* Specific pathologic criteria

56

Risk prediction in sarcoma

¢ Sarculator

Estimates 5 and 10-year OS and risk of metastases in extremity STS
* Patient age at diagnosis

Tumor size

Tumor depth

Surgical margin status
Tumor grade
Histological subtype

* Updated to include primary/recurrent retroperitoneal STS

57
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Risk prediction in sarcoma
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Sarculator is a Good Model to Predict Survival in Resected
Extremity and Trunk Sarcomas in US Patients

Rachel K. Voss, MD, MPIT', Dario Callegare, MD', Yi-Ju Chiang. MSPII', Marce Fiore, MDY,
Rosalba Micell, PRD’, Emily Z. Keung, MD', Barry W. Felg. MD', Kella E. Torres, MD, PhD’,

"Depament o
Tusncei, Milaa. aly: *Department of Swgical O

Christopher P. Seally, MDY, Kelly K. Hunt, MDY, Alessandro Grosehi, MIY, and Christing 1. Roland, MD, MS*

Tamgpa, FL; *Fondazioss IROCS Istisso Na
f Texas MD Anderon Casce

e dei
¥ Cener, Housioa, TX
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Neoadjuvant therapy

BUNC |

59

Neoadjuvant chemotherapy: ISG-STS 1001

o, w0, 1

Neoadjuvant Chemotherapy in High-Risk Soft
Tissue Sarcomas: Final Results of a Randomized
Trial From Italian (ISG), Spanish (GEIS), French
(FSG), and Polish (PSG) Sarcoma Groups

VO, Laver Wi B, MO, P20

o 0 A0 o Yl B, S, R0 G B, 0

o
[Rotert Glaz Beverides, WO, PO,

o
Pl o, o, 65, Bty i P, " Lo g 34, D Mty Gty 4 s P, O
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Neoadjuvant chemotherapy: ISG-STS 1001 trial
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1
i
}

Neoadjuvant chemotherapy: ISG-STS 1001 trial

* Issues
* No control arm
* Longer follow up (toxicity)

 Differences in surgical techniques
* 32 hospitals across 4 countries

* Doxorubicin + ifosfamide (AIM) should remain standard in
neoadjuvant

* Most benefit in sarculator OS < 60% in later pre-planned
analysis

62

(Neo)Adjuvant chemotherapy: Approach at UNC

* Risk-adapted approach
* High risk for recurrence with surgery alone
* Candidate for intensive chemotherapy
. herapy itive histol
In-depth discussion of limitations and unknowns in trial data

* Neoadjuvant favored over adjuvant, in most cases

63
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Question #3

A 78 yo male with CAD notices progressive left thigh swelling and pain over the
past 4 months. CT imaging from his PCP demonstrates a 9x12cm mass in the
deep thigh involving the neurovascular bundle, and a round 2cm solitary right
upper lobe nodule. A core needle biopsy of the thigh mass demonstrates
leiomyosarcoma.

He is referred to you for treatment recommendations, and states he wants to
“try something” for treatment but not “if it will make [him] really sick”. Mild
thigh discomfort is his only current symptom.

Exam: Thin, older male with enlargement of the left thigh. His gait is normal, and
lungs are clear. PS is excellent.

64

65

Metastatic STS

66
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Metastatic STS
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¢ 1st line therapy, roughly 1980s-2000s:
* Doxorubicin, or
* Doxorubicin + ifosfamide (AIM)

QUNC

ER COMPREHENSIVE
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Metastatic STS

Randomised phase 11 trial of pegylated liposomal doxorubicin
(DOXIL" /CAELYX¥) versus doxorubicin in the treatment of
advanced or metastatic soft tissue sarcoma: a study by the EORTC
Soft Tissue and Bone Sarcoma Group

Q. van Hoesel
A ke Cesne™, A T. van Oost M.J. Clemons*, C. Kamby ¢, C. Hermans®
J. Whittaker . E Donato di Paola®. J. Verweij . §. Nicksea®

Metastatic STS

Randomised phase 11 trial of pegylated liposomal doxorubicin
(DOXIL™/CAELYX*®) versus doxorubicin in the treatment of
advanced or metastatic soft tissue sarcoma: a study by the EORTC
Soft Tissue and Bone Sarcoma Group
1 Judson**, S A. Radfoed®, M. Harris®. J..Y. Blay<, Q. vas Hoesel

A.le Cesne®, AT, van Oosterom’, M.J, Clemons *, C. Kamsby ¢, C. Hermans
J. Whittaker . E Donato di Paola®. J. Verweij'. §. Nicksen*

B—— —
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Metastatic STS
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Prognostic and predictive factors for outcome to first-line
ifosf; i for adult patients with

advanced soft tissue sarcomas

An exploratory, retrospective analysis on large series from the
European Organization for Research and Treatment of Cancer-
Soft Tissue and Bone Sarcoma Group (EORTC-STBSG)

Stefan Sieifer ', Mania Ouali *, Martine van Glabbebe ¥, Anders Krarup-Hansen °,
Sjoerd Rodenhuis 4, Asel Le Cesne *, Faneras C.W. Hogendsern !, Jaap Versel) *,
JeanYves sy *

= QUNC
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Metastatic STS

Doxorubicin Plus Dacarbazine, Doxorubicin Plus Ifosfamide,
or Doxorubicin Alone as a First-Line Treatment for Advanced
Leiomy coma: A Propensity Score M ing Analysis From
the European Organization for R h and Treat t
of Cancer Soft Tissue and Bone Sarcoma Group

Metastatic STS

Doxorubicin Plus Dacarbazine, Doxorubicin Plus Ifosfamide,
or Doxorubicin Alone as a First-Line Treatment for Advanced

the Europ Organization for R h and Treat

Ls y coma: A Propensity Score Matching Analysis From

of Cancer Soft Tissue and Bone Sarcoma Group
8
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Metastatic STS
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Randomized Comparison of Pazopanib and
Doxorubicin as First-Line Treatment in Patients
With Metastatic Soft Tissue Sarcoma Age

60 Years or Older: Results of a German
Intergroup Study

Wiktor Grimwad, MO, Anniha Karch, MSc’; Madten Schober, MO'| Patrck Schattun, MDY Maes Goceg Kopp, MCP
Seartion Bauer, WO'; Berrd Kasser, M, PO Lirs W Lindnec. MO’; Jomt- Marcan Charments, MO'™ 17, Marina Crysanct, MO
Aesaonder Sien, MO'', Biien Steben. MO'"; Staphan Richanr, MD'; Gastde Egnrer, MO': Piigp vavol. MO':

Sl Zirmmermare, MSc | Kaotel Uui, M5c", 300 Arwgret Kismts, VO
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Metastatic STS

Randomized Comparison of Pazopanib and
Doxorubicin as First-Line Treatment in Patients
With Metastatic Soft Tissue Sarcoma Age

60 Years or Older: Results of a German
Intergroup Study b

R COMPREHENSIVE
NTER

Metastatic STS

[A phase 11 study of pazopanib as front-line therapy in
[patients with non-resectable or metastatic soft-tissue
as who are not did for ¢h h

75
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Metastatic STS
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Effect of Doxorubicin Plus Olaratumab vs Doxorubicin Plus Placebo
on Survival in Patients With Advanced Soft Tissue Sarcomas
The ANNOUNCE Randomized Clinical Trial

MO A 1 Wagoe, M. O Pitrich S, M), PN WP v

GER C
m

OMPREHENSIVE
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Metastatic STS

Effect of Doxorubicin Plus Olaratumab vs Doxorubicin Plus Placebo
on Survival in Patients With Advanced Soft Tissue Sarcomas
The ANNOUNCE Randomized Clinical Trial

€| Progression-tree survival In the total soft tissee sarcema pepulation

100

» 0
z ”
3 @ o
& Doxsraticin » placeto
b ; No. of Geaths » 160 (63.7%)
g w0 )
F] 3
g s
£

No. of evests =219 (84 9%)

0 3 6 9 12 15 18 2 4 2 0 B
Time. mo

A Overal survival in the total soft tisses sarcona popetation

R, 1,08 (95% (1, 0 84-1.30); bog-rank P = 69

No_ef deaths = 171 (66.3%)

Metastatic STS

¢ 1st line therapy:
* Doxorubicin, or
* Doxorubicin + ifosfamide (AIM)
* Doxorubicin + dacarbazine in LMS?
* Liposomal doxorubicin
* Pazopanib

78
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Metastatic STS: Approach at UNC
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1. Patient’s goals, symptoms and expectations

79

Metastatic STS: Approach at UNC

1. Patient’s goals, symptoms and expectations

2. QoL with ongoing and future therapy

80

Metastatic STS: Approach at UNC

1. Patient’s goals, symptoms and expectations
2. QoL with ongoing and future therapy

3. Multidisciplinary care

81
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Metastatic STS: Approach at UNC

1. Patient’s goals, symptoms and expectations

2. QoL with ongoing and future therapy

3. Multidisciplinary care

4. Navigating changes in goals of care

82

Metastatic STS: Immunotherapy

broli b in ad d soft-ti sarcoma and bone
sarcoma (SARC028): a multicentre, two-cohort, single-arm,
open-label, phase 2 trial

83

Metastatic STS: Immunotherapy

Pembrolizumab in advanced soft-tissue sarcoma and bone
sarcoma (SARC028): amulticentre, two-cohort, single-arm,
open-label, phase 2 trial

(ll..,.
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Metastatic STS: Immunotherapy

Axitinib plus pembrolizumab in patients with advanced
sarcomas including alveolar soft-part sarcoma:
asingle-centre, single-arm, phase 2 trial

85

Metastatic STS: Immunotherapy

Axitinib plus pembrolizumab in patients with advanced
sarcomas including alveolar soft-part sarcoma:
asingle-centre, single-arm, phase 2 trial

86

Metastatic STS: Immunotherapy

with or without ipili b for
metastatic sarcoma (Alliance A091401): two open-label,
non-comparative, randomised, phase 2 trials
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Nivolumab with or without ipilimumab treatment for
metastatic sarcoma (Alliance A091401): two open-label,
non-comparative, randomised, phase 2 trials

88
Metastatic STS: Immunotherapy
* SARC028 * Wilky, et al MDACC
* n=40, STS « n=33, n=21 for non ASPS
. o
_ORR 18% « 2/21 with pembrolizumab +
¢ Alliance A091401 axitinib
: g;?lf/"e .o o Somaiah, etal MDACC
. : 16% with ipi + nivo, 5% _
with nivo . nTSlS, STS +.ASPS )
+ Expansion cohorts for DDLPS and « Similar findings with durvalumab
ups + tremelimumab
* ORR 4/24 with ipi + nivo
* ORR 2/24 with nivo
MUNC
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Metastatic STS: Immunotherapy

* Benefits greatest in certain subtypes
+ ASPS
.+ UPS
* ddLPS

* Biomarkers needed

* PD1.s PDL1 + CTLA4 vs. PD1 + TKI
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Summary

Mark Woodcock
mark.woodcock@unchealth.unc.edu

Workup and staging of STS can be
straightforward, be aware of high-risk
subtypes and situations that warrant Adowledgenents;
early referrals Bone and Soft Tissue Program:

Jake Stein (Medical oncology)

HJ Kim, Phil Spanheimer, Michael Meyers (Surgical oncology)

1. Adjuvant and neoadjuvant therapy for Robert Esther (Orthopedic oncology)
STS remains case-by-case Ted Yanagihara, Dana Casey (Radiation oncology)
John Tobben, Daniel Nissman (Radiology, MSK imaging)
Leslie Dodd, Bart Singer, Laleh Hakima (Pathology)
1. Newer data offers therapy for frailer Stephanie Shea (Adult sarcoma nurse navigator)
patients with metastatic disease Kevin Chen (Adult sarcoma clinical pharmacist)
UNC AYA Cancer program:
Lauren Lux, Andrew Smitherman, Melissa Matson, Catherine
1. Immunotherapy is not widely utilized Swift

outside of specific sarcoma subtypes

R COMPREHENSIVE
NTER
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Questions/Comments?

Nobody has responded yet

v s A Vs [ i wcree Gt by o polo N IP

Iniversity Cancer
Research Fund
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=
e :
= UNC Lineberger Cancer Network
=
=
b
Tim Pee,
Veneranda Odure, Andrew Dedgson, oo,
Jon Powell mo, Nada Brown,
Oliver Marth, Patrick Mescarella,
Laurea Lowe,
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E UNC Lineberger Cancer Network
S
&
a. mail: unclen@unc.edu
3 Call: (919) 445-1000
; Send us an email to sign up for our monthly e-newsletter.
—J Che out at unclen.org
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