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Osteosarcoma
Epidemiology

—+— All osteosarcoma —— OS, first cancer ------ With Paget's —— O, > second cancer
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800-900 cases of OS annually in US

2-3% of childhood cancers
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Most often between ages of 10-30yrs

Age at diagnosis

Bimodal age distribution

FIGURE 1. Osteosarcoma (OS) incidence by disease sequence based on the Surveillance, Epidemiology, and End Results 9 data-
base, 1973 to 2004.

o Peak with growth velocity: 13yrs for girls, 15-
17years for boys

o 10% occur after age 60 5 / \

Slight male predominance

Higher incidence in some African countries =
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FIGURE 2. Age-specific incidence of osteosarcoma in chil- _‘ICS_MYLVESTER
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Predisposition to OS A  Estimatesindicate
lonizing Radiation N that up to 10% of
- Median time of 9-11yrs after exposure cases diagnosed
before age 30 may be

due to underlying

TP53 or other
— Cumulative incidence of bone sarcoma ~8% at 20 yrs and 10% at 30yrs germline mutations

— Dose response (RT dose usually 45-60Gy)
Hereditary Rb

— OS may develop within and outside of radiation fields
Li Fraumeni
Rothmund-Thomson Syndrome (RECQL4 gene)

Werner syndrome
Diamond-Blackfan anemia (DBA) Study 1004 patients with osteosarcoma 28.0% had a predisposition syndrome

Bloom Syndrome gene A higher than expected frequency of pathogenic or likely pathogenic

Paget’s Disease variants was observed in genes not previously linked to osteosarcoma (eg,

CDKN2A, MEN1, VHL, POT1, APC, MSH2, and ATRX)
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Clinical Presentation

Clinical presentation: pain; +/- mass at primary site, median symptom duration 2.5
months

Most common primary sites :

— Distal femur (55%)>proximal tibia (27%)->proximal humerus (11%)-> other

- metaphyses of long bones involved

Pattern of spread

— Skip lesions- up to 20% of cases

- Hematogenous- 15-20% metastatic at dx (lung > bone)
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Overview of Diagnosis and Staging

Staging Workup

- Plain films of involved bone

. Cortical destruction and expansion
into soft tissue

. Periosteal reaction:

— Codman triangle- elevation of
periosteum

— Sunburst pattern- extension of
tumor through periosteum

-~ MRI of involved bone (remember to look
for skip lesions)

— CT of chest

— PET or Bone scan

. Stage Assignment

— Localized vs
Metastatic

— Resectable vs
Unresectable

UNIVERSITY OF MIAMI HEALTH SYSTEM



Staging

American Joint Committee on Cancer (AJCC)
TNM Staging System for Bone (Primary malignant lymphoma and
multiple myeloma are not included)

Table 1. Definitions for T, N, M

Appendicular Skeleton, Trunk, Skull, and Facial Bones
T  Primary Tumor
TX Primary tumor cannot be assessed
T0 No evidence of primary tumor
T1 Tumor =8 cm in greatest dimension
T2 Tumor =8 cm in greatest dimension
T3 Discontinuous tumors in the primary bone site

Spine

TO
T

T3

T4
T4a
T4b

Used with the permission of the American College of Surgeons, Chicago, lllinois.

Primary Tumor
Primary tumor cannot be assessed
Mo evidence of primary tumor

Tumor confined to one vertebral segment or two adjacent
vertebral segments

Tumor confined to three adjacent vertebral segments

Tumor confined to four or more adjacent vertebral segments,
or any nonadjacent vertebral segments

Extension into the spinal canal or great vessels
Extension into the spinal canal

Evidence of gross vascular invasion or tumor thrombus in the
great vessels

The original source for this information is the AJCC Cancer Staging Manual,
Eighth Edition (2017) published by Springer International Publishing.

Pelvis
T
X
TO
™

Primary Tumor
Primary tumor cannot be assessed
No evidence of primary tumar

Tumor confined to one pelvic segment with no
extraosseous extension

T1a Tumor =8 cm in greatest dimension
T1b Tumor =8 cm in greatest dimension

T2

Tumor confined to one pelvic segment with extracsseous
extension or two segments without extracsseous extension

T2a Tumor =8 cm in greatest dimension
T2b Tumor >8 cm in greatest dimension

T3

Tumor spanning two pelvic segments with extraosseous
extension

T3a Tumor <8 cm in greatest dimension
T3b Tumor >8 cm in greatest dimension

T4

Tumor spanning three pelvic segments or crossing the
sacroiliac joint

T4a Tumor involves sacroiliac joint and extends medial to the

sacral neuroforamen

T4b Tumor encasement of external iliac vessels or presence of

NX

NO
N1

gross tumor thrombus in major pelvic vessels

Regional Lymph Nodes

Regional lymph nodes cannot be assessed

Because of the rarity of lymph node involvement in bone
sarcomas, the designation NX may not be appropriate and

cases should be considered NO unless clinical node
invalvement is clearly evident.

Mo regional lymph node metastasis
Regional lymph node metastasis

American Joint Committee on Cancer (AJCC)
TNM Staging System for Bone (continued)

M Distant Metastasis

MO Mo distant metastasis

M1 Distant metastasis
M1a Lung

M1b Bone or other distant sites

G Histologic Grade

GX Grade cannot be assessed

G1 Well differentiated — Low Grade

G2 Moderately differentiated — High Grade
G3 Poorly differentiated — High Grade

Table 2. AJCC Prognostic Groups

There are no AJCC prognostic stage groupings for
spine and pelvis.

T N M G

Stage IA T1 NO MO G1, GX
Stage IB T2 NO MO G1, GX
T3 NO MO G1, GX
StagellA T1 NO MO G2, G3
StagellB T2 NO MO G2, G3
Stage Il T3 NO MO G2, G3
Stage IVA  Any T NO Mia AnyG
Stage IVB  Any T N1 Any M Any G
Any T AnyN Mib  Any G



Head and Neck Osteosarcoma

Table 1 Differences in key features of Non-HNOS and HNOS

From: Osteogenic Sarcoma of the Head and Neck: Is Chemotherapy Needed?

Characteristic Non-HNOS

Incidence 4-5 per million/year [14]
Median age at presentation 10-19 years [16]

Gender predominance Male > female [14]
Common primary site(s) Femur, tibia [14]

Most common histologic subtype Osteoblastic [18]
Metastatic potential Higher [20]

Local recurrence rate Lower [3]

5-year overall survival (localized disease) 65-70% [21]

5-year overall survival (metastatic disease) <30% [20]

Bialick et al Current Treatment Options in Oncology (2023) 24:528-541

HNOS

2-3 per million/year [15]
30-39years[17-]

Male > female [14]
Mandible, maxilla [17-]
Chondroblastic [19--]
Lower [19--]

Higher [3]
43-86%[17-]

Not reported

COMPREHENSIVE CANCER CE!
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WHO Classification
2020

. Central (medullary) tumors

- Conventional OS (90%)

. Osteoblastic OS
. Chondroblastic OS
. Fibroblastic OS

— Secondary OS

- Telangiectatic OS

-~ Small round cell OS

Pathology

Osteoid formation
pathognomonic for
osteosarcoma

- Low grade central OS (intramedullary)
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Standard Treatment: Curable Osteosarcoma
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Treatment

. Role of Surgery . Surgical Options

- Amputation vs limb salvage

- Removal of all gross
- NOW up to 97% of osteosarcoma

tumor with margins en surgeries are limb salvage!

bloc and biopsy site - Type of procedure depends on tumor
location, size, extra-medullary extent,
presence if metastases, age, skeletal
planes IS required development, and life style preferences

through normal tissue

— Metastatic sites must be - Timing

- Following neoadjuvant chemotherapy
- Week 10

resected

HENSIVE CANCER CENTE!
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L|mb Sparmg Procedures Endoprosthesis

»r

§__PSYIVESTER

B B COMPREHENSIVE CANCER CENTER
UNIVERSITY OF MIAMI HEALTH SYSTEM

OF YOUR CURE.




Limb Preservation Allograft
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4— Proximal intramedullary stem

Implant body
R (Inner segment)
Telescoping Shaft
Implant body
(Outer segment)

Screw powered by gearbox

Gearbox

Magnetic disc

®)

<4+— Prosthetic joint articulation

44— Distal intramedullary stem
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- 1982-1984

Treatment

Multi-Institutional OS Study (MIOS)-

— 113 pts randomized to surgery alone vs

surgery/chemo (MAP)

- 6yrOSsurgeryonly 11% vs 61% combo

MSKCC-

- Neoadjuvant chemo introduced to T10 protocol to
allow time for construction of prosthetic devices

- May also allow for treatment of micrometastatic

disease
- 5yr0S 65%

PROBABILITY OF
DISEASE FREE SURVIVAL (%)

e

O CHEMOTHERAPY

[ ® CONTROL
|
|

Surgery + Chemo (n=18)

Surgery (n=18)

Link et al. NEJM 1986;3§4:460QrmR

COMPREHENSIVE CANCER CENTER
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Treatment

. Standard now is neoadjuvant . Agents

chemotherapy followed by — Localized/resectable disease:
surgery at week 10 and more methotrexate
chemotherapy post-op doxorobucin/cisplatin (MAP)

- Metastatic/unresectable
disease: MAP (after studies
showed no improvement in

— Starting therapy more quickly outcomes with addition of IE)

. Neoadjuvant chemotherapy
allows for :

- May facilitate limb salvage

— Provides histologic response (6 cycles, AOST0331) _BSYIVESTER

IAMI HEALTH SYSTEM




EXTREMITY OSTEOSARCOMA | ¢ Grade, size of primary
Relapse-free Survival

e Site - appendicular vs. axial

Prognosis | « Extent of disease

* Morphology - conventional vs. variants

* Duration of symptoms
* Weight loss >4.5 kg
. Histology e Lytic appearance

* Response to preoperative chemothera
— Parosteal- favorable p preop py

— Fibroblastic (>80% 8 yr DFS) or 104
telangietatic (~75% 8 yr DFS) .
favorable '
E‘ 0.6 -
. Stage =
— Localized 3 yr EFS ~70% & 04 -
- Metastatic 5 yr EFS 0.2+ + Mutmattic diacess
. Overall 30-40%

o 1 2 3 4 5 6 7 8 9 10 11 12
: e _
. Unilateral pulm mets 20-40% Time (years)

. Bone or bilateral pulm mets <15%
Fig 2. Ewvent-free survival for patients with metastatic and localized disease

enrolled onto the Children's Cancer Group/Pediatric Oncology Group Intergroup
study INT0133 clinical trial.

Bacci et al. 2008; Meyers et al 1994; Ferrari et al 2001 F YOUR CURE.



Prognosis

EFS (localized disease)

COG #
Study

>/= 50% 3 yr EFS ~80% P8651
good responder 5 yr EFS >90% INTO133
<90% 3 yr EFS ~60%
poor responder 5 yr EFS 50-60%

Attempts to intensify therapy for those poor responders have not
shown changes in OS

Attempts to intensify neo-adjuvant chemo increased #'s of good
responders but did not change OS and decreased the prognostic
value of tumor necrosis

5 year
EFS

65 %

63%

64% (3 yr)

Bielack et al. 2015; Marina et al 2016; Isakoff et al 2015  W__BSYLVESTER

UNIVERSITY OF MIAMI HEALTH SYSTEM

JIT OF YOUR CURE.™



OS Complications/Late Effects
. Surgery

— Functional outcomes

- Body image
Chemotherapy

— Anthracycline-induced cardiomyopathy — 10% cumulative incidence in
sarcoma pts after 300mg/m2

— CDDP induced ototoxicity- 11% patients
- Secondary malignancies 2-4%

— infertility 1-2%
_BSYIVESTER

HENSIVE CANCER CENTE!

UNIVERSITY OF MIAMI HEALTH SYSTEM



Novel Advances: Curable Osteosarcoma
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Abstract #11529: Updated results from ALTER-S002: a single-arm multicenter trial of the combination of anlotinib

with chemotherapy in patients with Stage IIB classic osteosarcoma of the extremity

Fan Tang!, Zhou!, lie Ma?, Dong Wang?, Bing Zhang?®, ¥i Lua’, Longging Li', Cuizhen Liu?, Yuan Nie?, Li Min'*, Chonggi Tu'**; 'Orthopedics, West China School of Medicine/West China Hospital of Sichuan University (\WWCSM/WCH), Chengdu, China. “Oncology Department, The first
affiliated h al of guangxi medical univ v, Nanning, China. *0Orthopedics, Guizhou Cancer Hospital/The Affiliated Cancer Hospital of Guizhou Medical University, Guiyang, China. *“Bone and soft tissue oncology ;The Affiliated Hospital of Jiangxi Unive of TCM, Nanchang, China

Background: Conclusion:
* The overexpression of multiple tyrosine kinase receptors in The updated results Suggested that anlotinib
osteosarcoma indicated a promising therapy targeting these receptors. . ) . i . L. % 1
* Anlotinib is a multi-targeted tyrosine kinase inhibitor that potentially combined with adrlamycm and msplatm in the g o
inhibits tanti-angiogenic drugs with chemotherapeutic agents is perioperative period showed favorable efficiency z
proposed to act synergistically to achieve favorable tumor control, d bl d - | - § .
especially as the necadjuvant therapy. and manageable adverse events in Stage IIB classic 8
* We had reported the neoadjuvant therapy data of anlotinib in osteosarcoma of the extremity_ % 20
combination with chemotherapy for treatment-naive stage IIB classical
osteosarcoma of the extremity in the 2023 ESMO congress. Here we Results: L ———
report an update on the effectiveness and safety of the follow-up. *  From May 2020 to Apr 2022, 52 eligible pts were enrolled, while 51 pts R Time manths)
underwent surgery after 3 cycles of neoadjuvant therapy. = = . - . d 2 "
Methods: * At the data cut-off date (Oct. 2023), the median EFS was nat reached, Figure 2. The event free survival(probability)
* This is a single-arm, open-label, multicenter phase Il study (Figure 1) 12 and 24-month EFS rates were 84.18% (95% Cl :70.82, 91.77) and
*  Figure 1. Study design (ChiCTR2000033298 ) 73.43% (95% Cl :57.40, 84.21), respectively (Figure 2) . The stratified S I ot D 61 B Cl
T ek 1230 analysis of EF5 showed that the length and diameter of the target lesion  overn 1552 R [26.08, NE)
B . M::I;"l;‘_"m - Cyele 1: Adriamyins Gisplatin are independent prognostic factors ( Figure 3 ) . The median OS was '"ff::,u.,m s 733 e o e
T g e Jgmene 1T Weekjo | G2 Al Adramycn: not reached, the 24-month OS rate was 95.92% (95% Cl :84.65, 98.96) e mas e
imal extre " Femata {raf [T=] E7.93 (2500, NE
i bty nmul:ns et A ol ‘f';:z’;‘m‘:‘;' (Figure 4) . Among the 51 pts who underwent surgical treatment, - T ety —y o8z 038, 230
D::::"”“""'”“" a0/, g, 41| 0P 13 L 12(23.53%, 95% Cl: 12.79, 37.49) pts experienced recurrence or BT i g wm VR (22,00, )
Aged 12-40 years old, The body q3w for 3 cycles : mmm o metastaSiS [Fl'-gl'.lfe 5}- au::-:lt:ggndimhumm IJI::! baseline e T e
surface area of patients < 18 Week 21-104 . - 160 mm {ra 128 MR (ME, KE)
eI T primary endpoint « Aniotinib2mg, po, gd, d1-14, The rate of treatment-related adverse events (TRAEs) were 100%, and g e e 258 1t 215 v ot 38 1051
Na previous anti-tumor « 24-month EFS rate q3wfe grade 3/4 were 84.62%. Most TRAEs were grade 1-2. Grade 3/4 TRAEs O
e et Secondary endpoints e e LD (25%) included neutropenia (51.92%), leukopenia (38.46%), Figure 3. Subgroup analysis of EFS in the population.
AL least ane measurable lesion : ;:;I::::tr:lti:: ::::I recurrence rate and lung metastasis rate) . thrombocytopenia {36'54%} . anemia {3269%]‘ h"'pc'kalemia[l?'al%]’
Iﬂrgmi-“ « 3.year O5 rate hypertension(15.38%), lymphopenia(13.46%), Myelosuppression .
- " safery (7.69%) . .
e ) o Table 1. Baseline characteristics i
* Tumor assessment was evaluated according to RECIST V1.1 by investigators. 5\ iy
« Adverse events(AEs) were graded according to the National Cancer Institute | Characteristics Pts (n=52) !
Common Terminology Criteria for Adverse Event (NCI-CTCAE) V4.03. Age, median (range) 18.0 (12.0-37.0) ;
Male 29 (55.77) & =
Gender, n (%) — FYITET
X . . o 21 (40.38) AR E T IR EE R I EE Y I LN EY:
+ From May 2020 to April 2022, 52 patients(pts) were enrolled in 4 ECOG Ps, n (%) c ) R R
centers in China. Primary lesion location, n(%) upger limb 5 (9.62) ‘ '
* Baseline characteristics were shown in Table 1. o ' lower limb 47 (90.38) Figure 4. The overall survival(probability) Figure 5. Swimmer plot represents the
Sum of the longest Megian (range) 100.25 {40.00-212.00) duration of responses.
diameters of target lesions <100 25 (48.08)
at baseline(mm), n (%) =100 27 (51.92)
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2024 ASCO

ANNUAL MEETING

_ _ Background
Prospective evaluation of pre-treatment

ctD NA burden in Iocalized osteosarcoma » Osteosarcoma is an aggressive bone sarcoma for o
. i 0 . i i hich out h ti d substantively i
identifies patients with inferior outcomes: A bepades S
report from the LEOPARD study T

« Stage and pelvic primary site are the strongest

David S. Shulman, Kelly Klega, Nan Chen, Elliot Gohn, Donovan Henry, Edwin Choy, Thomas Cash, Kris Ann P. Schultz, Leo prog nostic factors at diagnosis
Mascarenhas, Rochelle Bagatell, Brian K. Turpin, Bhuvana A. Setty, Bradley D. DeNardo, Douglas S. Hawkins, Michael W.
Bishop, Avanthi Shah, Luke Maese, Wendy B. London, Steven G. DuBois, Brian D. Crompton

* Aneuploid genome with few recurrent SNVs

David Shulman, MD
Dana-Farber Cancer Institute

» No validated molecular biomarkers

Chen X, et al., Cell Rep, 2014

. onesexreo ov. David Shulman, MD  auasican soccrvor 2024 ASCO #ASCO24 eresenteo ev: David Shulman, MD ASCO Qi
2024 ASCO #ASCO024 Lt o N AS CO ‘‘‘‘‘‘‘‘‘‘ ANNUAL MEETING Presantation 5 property of e suhor and ASCO; Permiasion recubred 1 reuse contacl parmistionsQeeco o). KNOWLEDGE CONQ!

ANNUAL MEETING KNOWLEDGE CONQUERS CANCER
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Lack of robust prognostic factors has precluded the prospective
evaluation of risk-stratified therapy for most patients with osteosarcoma

A 4

Undue late effects « v T Death due to disease

O O O

Created with biorender

. ; " AMERICAN SOCIETY OF
2024 ASCO #ASCO24 presenten By: David Shulman, MD AS‘ O CCCCCCCCCCCCCCCC
ANNUAL MEETING Presentation is property of the author and ASCO. Permission required for reuse; contact permissions@asco.org KNOWLEDGE CONQUERS CANCER
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Methods: ctDNA analysis

Methods:

» CctDNA analysis:
= ULP-WGS - Validated NGS-based assay for aneuploidy-based ctDNA quantification
= Lower limit of detection: 3% ctDNA
= Detection of copy number variants from plasma and tissue

$$ Clinical ctDNA data
pS ¥

NGS-based WGS copy number ctDNA Output

Feature

— . " P8 O O | d \ 4
[ e I e -~ “~ e —
0 PR DIOY. P P s W i P ™ g M (35

i i Aneuploidy | % ctDNA burden
%CctDNA (i.e., 8%)

CNV Y/N
&

. ; " AMERICAN SOCIETY OF
2024 ASCO #ASCO24 presenten By: David Shulman, MD AS‘ O CCCCCCCCCCCCCCCC
ANNUAL MEETING Presentation is property of the author and ASCO. Permission required for reuse; contact permissions@asco.org KNOWLEDGE CONQUERS CANCER
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Results: Patients with localized osteosarcoma present with a —
wide range of ctDNA burden that fall with initiation of therapy

0o/ |
« ctDNA detectable in 63% of patients at 50%
baseline with a wide dynamic range
* 63 patients provided serial ctDNA samples <Z,: .
ol
Q1 3
« ctDNA levels fall with initiation of therapy in S | @
most patients g
i
| |
« ctDNA levels undetectable in all patients @ .
following local control <39%, | e e o o
wim: @ oo 0 ¢
o2 9
N\ <H <O
%{b%@ @ Q(e’ Q‘e’ QO
Q“”
) presentep By: David Shulman, MD j NI OHEOOGY
fg%ﬁﬁégf\]o@ s property of the author and ASCO. Permission required for reuse; contact permissions@asco.org ﬁo&&QONQUERS CANCER

T UNIVERSITY OF MIAMI HEALTH SYSTEM
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LEOPARD

Results: Elevated baseline ctDNA burden is associated
with inferior EFS in localized osteosarcoma

* In our primary analysis, patients with 2/< 3% ctDNA (primary cut point)
.23%. ctDNA burden at baseline have 10 P <0.0001
inferior EFS

08
2-year EFS

 ctDNA when evaluated as a
continuous variable is also prognostic
with a hazard of 1.04 for each 1%
increase in ctDNA burden

88% (95%CI 78-98%)

06

04

02 56% (95%Cl 45-68%)

Event-free survival probability

< 3% CtDNA
= 3% CtDNA

Hazard Ratio for each 1% increase in ctDNA 00
1.04 (95% Cl, 1.02-1.07; P < 0.001) <3% | 49 19 !
0 1 2 3 4 5
Time from enrollment (years)
2024 ASCO #ASCO24 presenten Bv: David Shulman, MD ASCO AR A
ANNUAL MEETING s property of the author and ASCO. Permission required for reuse; contact permissions@asco.org KNOWLEDGE CONQUERS CANCER
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Results: Elevated baseline ctDNA burden is associated
with inferior EFS in localized osteosarcoma

>/< 5% ctDNA (median ctDNA) 2/< 15% ctDNA (75 percentile)

1.0
P <0.0001 P =0.0004

1.0

2-year EFS

08 83% (95%ClI 74-94%) 08
' 2-year EFS
06 06 76% (95%CI 68-86%)
|—o-o-c-o-o—o—o-+
0.4
1

37% (95%CI 23-60%)

o
[(N]
o
(N]

93% (95%CI 41-67%)

Event-free survival probability

= < 5% CtDNA

—_— < 15% ctDNA
> 5% CtDNA .

= = 15% ctDNA

Event-free survival probability

0.0 0.0
<5% | 64 59 a1 20 12 2 <15% 103 89 61 27 15 3
25% | 69 46 30 15 9 2 >15%| 30 16 10 ;
0 1 2 3 4 5 0 1 2 3 4 5

Time from enrollment (years) Time from enrollment (years)

2024 ASCO presenten Bv: David Shulman, MD ASCO AR A

ANNUAL MEETING Presentation is property of the author and ASCO. Permission required for reuse; contact permissions@asco.org KNOWLEDGE CONQUERS CANCER
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Results: ctDNA burden is not associated with

clinical features

Median Percent ctDNA P-value
Indeterminate pulmonary nodules*
Yes (n=17) 10.1
No (n= 114) 5.2 0.29
Primary tumor size
=5 cm (n=116) 5.8
<5cm (n=17) 4 0.53

*Pulmonary nodules that are visible on imaging, but do not meet the definition of
definitive pulmonary disease per standard institutional practice.

presenten Bv: David Shulman, MD

2024 ASCO

ANNUAL MEETING

Presentation is property of the author and ASCO. Permission required for reuse; contact permissions@asco.org
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- - . - L£OParD
Implications and future directions
[l L] [l [l 500/0-
« Through an innovative prospective biomarker
study we have identified patients with high- _
risk localized osteosarcoma at time of .
diagnosis % ;
Q
"
- Evaluation of on-therapy timepoints may g
provide further prognostic information §
i
« We are evaluating surveillance samples to <3% e e
determine if we can identify relapse early & A o & b
& O < ¥ o
N
Ssse o2 SR
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Limitations

« Our study included patients with localized, non-pelvic osteosarcoma and may
not be generalizable to all newly diagnosed patients.

* Our study utilized a validated research use-only assay that may not reflect
methods utilized in commercial ctDNA assays.

LEVIARY

Conclusions

* These findings prospectively validate prior data associating elevated pre-
treatment ctDNA burden with inferior EFS in patients with localized
osteosarcoma.

* Pre-treatment ctDNA burden represents the first prospectively validated
molecular biomarker in this disease.

« Baseline ctDNA burden is now positioned for implementation into future
therapeutic trials as a prognostic biomarker. &__BSYLVESTER

UNIVERSITY OF MIAMI HEALTH SYSTEM

)F YOUR CURE.



Current Treatments for metastatic
Osteosarcoma
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Relapsed or Refractory Disease

Prognosis- overall poor

- 10% OS and 20% EFS at 10 yrs
Surgery is essential for survival
Chemotherapy may slow disease progression
Factors affecting Prognosis-

— Late relapse (>/= 18 mos)
— Surgical resection-> able to achieve a 2" CR

— Unilateral involvement (lungs)
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RECURRENT/REFRACTORY OS

Sorafenib+Everolimus

ICE
1990- 2005- 201 1- 2017-
1995 2012 2013 2018
Gemcitabine+docetaxel Temzolamidetirinotecan
AOST0221: Inhaled GM- AOST 1321: Denosumak“(RENK Ligand Antibody)
CSF for pulmonary AOST [322: Eribulip
metastatic disease AOST [421: Dinvcug 1-CSF
AOST 1521:%ie “mab (CDX-011)
ADVL [412: i o (PD-1)

ADVL [621: Peix*olizumab (PD-1)

PEPN1924, a phase 2 study of trastuzumab deruxtecan (DS-
82013, T-DXd) in adolescents and young adults with recurrent
HER2+ osteosarcoma:- reported 2023-FAILED
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Relapsed or Refractory Disease

No standard 2"¢ line option
Surgery —lung metastatectomy
Ifosfamide/etoposide
Gemcitabine/docetaxel
Sorafenib/everolimus
Cyclophosphamide/Etopside
14 days of Ifosfamide

Radiation for palliation

—— INTOD31 (2008}

Probability

0.4 1 POGESE51 (2003)
—— MIOS (1331)
— SFOP-0S84 (2007)
0.2 ~ — I0R-0S4 (2001)
- COSS-86 (1998)
T T T T T T
1] 1 2 3 4 5 G

Time (years)

Fig 1. Ewent-free survival by clinical trial and year published for patients with
nonmetastatic osteosarcorma_ 510253230 CO5S  Cooperative German-Austrian-
Swizss Osteosarcoma Study Group; INT, Intergroup study; 10OR, Istituto Ortope-
dico Rizzoli; MIOS, Multi-lnstitutional Osteosarcoma Study; POG, Peratric
Cncology Group; SFOP, Société Frangaize d'Oncologie Pédiatrigue.
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Drug(s) Dosing Efficacy Reference
ORR PFS 0AS
(RFS)
First-line therapy
Doxorubicin + cisplatin (AP)® Doxorubicin 60—90 mg/m?2 IV + cisplatin 100— N/A 3-yr 3-yr Souhamietal. [52]
120 mg/m? IV or IA every 21 days 47% 65%
5-yr 5-yr
44% 55%
High-dose methotrexate + doxorubicin+ Methotrexate 8—12 g/m?2 (max. 20 g) IV + N/A (2-yr 2-yr Baccietal. [53]
cisplatin (MAP)® doxorubicin 60-75 mg/m? IV + cisplatin 120 mg/m? 78%) 93%
IVor IAR
(5-yr 5-yr
63%) 75%
(10-yr  10-yr
59%) 70%
High-dose methotrexate + doxorubicin+  Methotrexate 12 g/m?2 (max. 20 g) IV + doxorubicin N/A (2-yr 2-yr Baccietal.[54]
cisplatin + high-dose ifosfamide (MAPI)® 75 mg/m2 1V + cisplatin 120 mg/m? IV + ifosfamide 21%) 55%
15g/m2 VA
Second-line therapy
High-dose ifosfamide * etoposide® Ifosfamide 10-17.5 g/m? IV + etoposide 100 mg/m?  20%-— 6-mo  2-yr  Goorinetal.;Magnanetal.;
IV (D1-5) every 21 days? 59% 51% 30- Palmerini et al.; Patel et al. [55,
55%  56,57--,58]
2-yr
43%
High-dose methotrexate® Methotrexate 12 g/m2 (max. 20 g) IVevery 7-21days N/A N/A 5-yr Comandone et al. [59]
55%
High-dose methotrexate + etoposide +  Methotrexate 12 g/m? (max. 20 g) IV + etoposide N/A (3-yr 5-yr Le Deleyetal.[60]
high-dose ifosfamide® 75mg/m? IV + ifosfamide 12 g/m? V2 43%) 76%
Regorafenibﬁ 160 mg PO daily (D1-21) every 28 days 14% 8-wk 2-yr Davisetal. [48]
79% 30%

» OF YOUR CURE."



Drug(s) Dosing Efficacy Reference
ORR PFS 0AS
(RFS)
RegorafenibP 160 mg PO daily (D1-21) every 28 days 14% 8-wk 2-yr Davisetal. [48]
79% 30%
16-wk
44%
Sorafenib + everolimus? Sorafenib 400 mg PO BID + everolimus 5 mgPOdaily 14% 6-mo 12-mo  Grignanietal. [61,62]
29— 17%
45%
Cabozantinib® Cabozantinib 60 mg PO daily 12% 6-mo 6-mo Italianoetal.[63-]
52% 78%
12-mo 1-yr
9% 38%
24-mo  2-yr
9% 23%
Cyclophosphamide + topotecan® Cyclophosphamide 250 mg/m21V (D1-5) + topotecan 11% N/A N/A Saylorsetal.[64]
0.75 mg/m2 1V (D1-5) every 21 days
Gemcitabine + docetaxelP Gemcitabine 675-900 mg/m? (D1, D8) + docetaxel 33% 4‘5"'0 N/A Navid et al.; Palmerinietal. [65,
75-100 mg/m? (D8) every 21 days 56% 66]
Cyclophosphamide + etoposidef Cyclophosphamide 4000 mg/m? 1V (D1) + etoposide  19% 4-mo 1-yr Bergeretal.[67]
200 mg/m?2 1V (D2-4) every 21-28 days 42% 50%
Ifosfamide + carboplatin + etoposide Ifosfamide 1800 mg/m?2 IV (D1-5) + carboplatin 36% N/A 1-yr Van Winkleetal.[68]
(ICE)P 400 mg/m2 IV (D1-2) + etoposide 100 mg/m2 IV (D1- 41%
5) every 21days
2-yr
26%

ORR overall response rate; PFS progression free survival; EFS event free survival; OAS overall survival; N/A not available

“Efficacy data from study of osteosarcoma patients without metastatic disease

BEfficacy data from study of osteosarcoma patients with metastatic or progressive disease
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Recent Updates:
Recurrent/Metastatic Osteosarcoma
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2024 AS CO Abstract #11507

ANNUAL MEETING

ARTEMIS-002: Phase 2 Study of HS-20093
in Patients with Relapsed or Refractory
Osteosarcoma and Other Sarcomas

Lu Xie', Jie Xu', Xin Sun’, Xin Liang', Kuisheng liu', Yi Yang',

Zhaoming Ye®, Jianning Zhao', Weitao Yao®, Jin Wang®, Xianz U n m et n eed i n B 7 -H 3 Exp ress i n g Sa rco m as

Musculoskeletal Tumor Center, Peking University People’s Hospital, Beijing, China; 2Tianjin Medical U
Guangzhou, China;*Shanghai Sixth People’s Hospital, Shanghai, China;>Shanghai General Hospital, Sl

idspitl of Eastaih Thsaar Commarl aring; CHIOR ienan Garicer Hospial,Zrsngerid; CHigsis + Patients with relapsed and refractory (R/R) sarcoma have a poor prognosis with limited therapeutic options.
ancer Hospital, Hangzhou, China.

* HS-20093 is a novel B7-H3-targeted antibody-drug conjugate (ADC) composed of a fully-humanized anti-B7-H3

monoclonal antibody covalently linked to topoisomerase | inhibitor payload (an exatecan derivative) via a cleavable
Musculoskeletal Tumor Center, Peking ! maleimide tetrapeptide linker.

* Preliminary anti-tumor response observed in sarcoma patients in the phase 1 ARTEMIS-001 study (NCT05276609).

Presented b

2024 ASCO exesenren av. Lu X, MD, Phase 2 Study of HS-20083 in Pati Figure 3. Structure of HS-20093 Figure 4. ARTEMIS-001 Study- Sarcomas Subgroup

ANNUAL MEETING
60 -
s
40 A
20 B BB
Conjugation site: Cysteine : ; ™ I S

. / 1 : I

-20 NS
DAR =~ 4
. . -40
Linker: Cleavable L0wg/G
Payload: HS-9265 60| W2emele N=NSCLC
4.0 mg/kg M=Melanoma
W 6.0mg/kg S=SCLC

-80 4 A=Sarcoma

W 8.0mg/kg B=Breast Cancer

Anti-B7-H3 |gG1 mAb W 12.0mg/kg E=Esophageal Carcinoma s
-100 4 m 16.0mg/kg

Presentation is property of the author and ASCO. Permission required for reuse; contact permi

Change from Baseline (%)

1. JieW, et al. ARTEMIS-001: Phase 1 Study of HS-20093, a B7-H3 Targeting Antibody-drug Conjugate, in
DAR: drug-antibody ratio Patients with Advanced Solid Tumor. 2023 ASCO. Abstract 3017

. ’ i ¥ 2 i 2 " AMERICAN SOCIETY OF
2024 ASCO #ASCO24 PRESENTED BY: LU Xie, MD, Phase 2 Study of HS-20093 in Patients with Relapsed or Refractory Osteosarcoma and Other Sarcomas ASCO AMENCANSOCETV O

ANNUAL MEETING Presentation is property of the author and ASCO. Permission required for reuse; contact permissions@asco.org KNOWLEDGE CONQUERS CANCER

UNIVERSITY OF MIAMI HEALTH SYSTEM

OF YOUR CURE.



Study Design

* The ARTEMIS-002 Study (NCT05830123): an open label, two-arm phase |l trial in patients with R/R
osteosarcoma or other sarcomas progressed upon standard systemic treatment.

Key eligibility criteria:
+ 218 years
+ Histologically

confirmed osteosarcoma or

other sarcomas

* Progressed upon 21 line
systemic treatment

+ At least one measurable
lesion as per RECIST 1.1

+ ECOGPS0~1

« Agree to provide fresh or
archival tumor tissue and
peripheral blood samples

Cohort 1:

R/R osteosarcoma patients
(N=42)

Cohort 2:

~ 7~ Other R/R sarcomas patients

(N=20)

8mg/kg Q3W, N=16

12mg/kg Q3W, N=26

12mg/kg Q3W, N=20

R/R: relapsed and refractory; ECOG: eastern cooperative oncology group; PS: physical fitness score; ORR: objective response rate; DCR: disease control rate; DoR: ¢
Q3W: once three weeks; IRC: independent review committee; IHC: immunohistochemistry; FFPE: formalin fixed paraffin embedded; PB: peripheral blood

2024 ASCO

ANNUAL MEETING

PRESENTED BY:

Lu Xie, MD, Phase 2 Study of HS-20093 in Patients with F

or Refractory O:

Presentation is property of the author and ASCO. Permission required for reuse; contact permissions@asco.org.

2024 ASCO

ANNUAL MEETING

» Primary endpoint
ORR per investigator

» Secondary endpoints

+ ORR per IRC

DCR, DoR and PFS per
investigator

- 0OS

- Safety, pharmacokinetics and
immunogenicity

> Exploratory endpoints

«  B7-H3 expression of archived
sample was retrospectively

evaluated by IHC in FFPE tissue
+  Soluble B7-H3 expression of PB

Efficacy-Osteosarcoma

» Thirty-eight treated R/R osteosarcoma patients were evaluable for efficacy.
*  HS-20093 showed promising anti-tumor responses especially at 12.0 mg/kg with 17.4% ORR.

8.0 mg/kg

(N=15)

Median follow-up

time (m) g
ORR, n(%), 0
(95% CI) (0.0,21.8)
DCR, n(%), 10(66.7)
(95% Cl) (38.4,88.2)
Median DOR (m), ;

(95% Cl)

NA: not available
Pos%: percentage of B7-H3 positive tumor cells
H-score: histochemistry score of B7-H3 protein.

Data cut-off: March 20, 2024

PRESENTED BY:
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Kinds of standard treatment

Lu Xie, MD, Phase 2 Study of HS-20093 in Patients with Relapsed or Refractory Osteosarcoma and Other Sarcomas

Presentation is property of the author and ASCO. Permission required for reuse; contact permissions@asco.org,
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Efficacy-Osteosarcoma

+ By the cutoff date (March 20, 2024), 52.6% (20/38) patients remained on treatment.
+ At 8.0 mg/kg, the median PFS was 4.0 months with the median follow-up time of 8.2 months.
* At 12.0 mg/kg, the median PFS was not mature with the median follow-up time of 2.8 months.

Figure 6. Change of percentage in target lesion size from baseline over time Figure 7. Response and duration of treatment

60 = 8.0 mgkg < End of treatment “0 o“ OAA > .“ “ T
® 12.0 mglkg : A‘ " = = “
40 : — A o‘ .
i‘ 20 :; ‘.‘. = J
A " z = —
-; 20 E ,‘: :‘ @ 8.0 mglkg
g .g ,A“ = . = 12.0 mg/kg
b o stem—
S 04 —— =
© - ‘A
Z Conclusion
80 '2
-100 0y
Bas;Iine 7:~ 13‘w 1!;w 25Iw 31Iw 37'w J:;w (‘) :’g é ; 1'2 G = iy v i = o = N
B HS-20093 exhibited prominent efficacy activity in patients with heavily-pretreated R/R

Weeks

osteosarcoma as well as in a broad range of sarcomas at 12.0 mg/kg.
* Osteosarcoma patients: the ORR was 17.4%, and the median PFS was immature.

» Other sarcomas patients: the ORR was 25.0%, and the median PFS was 7.1 months.

Data cut-off: March 20, 2024

2024 ASCO #ASCO24 pReSENTED BY:  Lu Xie, MD, Phase 2 Study of HS-20093 in Patients with Relapsed or Refractory Osteosarcomz
=

ANNUAL MEETING resentation is property of the author and ASCO. Permission required for reuse; contact permissions@asco.org.

B No new safety signal was identified in this phase 2 trial.

B Further investigation, including exploratory biomarker study, is ongoing based on the observed
antitumor activity of HS-20093 in patients with R/R osteosarcoma and other sarcomas.

2024 ASCO #ASCO24 PRESENTED BY: Lu Xie, MD, Phase 2 Study of HS-20093 in Patients with Relapsed or Refractory Osteosarcoma and Other Sarcomas ASCO AMECAN socieTY OF
KNOWLEDGE CONQUERS CANCER

m ANNUAL MEETING Presentation is property of the author and ASCO. Permission required for reuse; contact permissions@asco.org.
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AOST2121: Phase 2 study of OST31-164

resection of recurrent osteosarcoma

- Composite immunotherapeutic

» Live attenuated Listeria monocytogenes (Lm)-based |mmunotherapy
developed for the treatment of HER2-overexpressing cancers

» After uptake by APCs, OST31-164 escapes the phagosome and
enter the cytosol, where it secretes listeriolysin O-cHER2 fusion
proteins presented by MHC class | and Il

 Rationale

* Evidence suggests M2-TAMs are potential facilitators of metastasis
in osteosarcoma

« Significant reduction in the proportion of immunosuppressive cells
such as regulatory T cells and myeloid-derived suppressor cells

« Stimulates the de novo generation of HER2-specific effector T cells

CHILDREN'S
ONCOLOGY Damon Reed, Kelly Bailey
GROUP

% BSYIVESTER
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AOST2121: Study Treatment and Design

* Treatment
« OST31-164 1x10° CFU IV every 3 weeks x 48 weeks

. 7;day course of antibiotic therapy will be administered to ensure clearance
of Lm.

+ Study Design
« Single arm phase 2 trial
* Endpoint: 12-month EFS based on benchmark COG historical data

« Statistics

« OST31-164 will be considered for further investigation if the probability of remaining
analytic event-free in any particular individual is 2 50% (OR 2.3 vs. historical 30%)

« With 39 patients, Type | error 10% and power 85%
» Accrual: 2.3 patients per month, 2 2 years + 1 year follow-up

CHILDREN'S

ONCOLOGY Damon Reed, Kelly Bailey
GROUP

VESTER
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Positive Results!

1-year Event Free Survival (EFS) of 32.5% vs. 20% 1-year EFS for comparator
Interim 1-year and 18-month Overall Survival (OS) of 90.4%

0 Grade 3, 4 or 5 Treatment-related Adverse Events (AEs)

41 patient trial fully enrolled

Primary endpoint 12-month EFS data and interim co-primary endpoint 12-
month OS data to be released in the fourth quarter of 2024

No novel therapeutic interventions for resected, recurrent osteosarcoma in
40+years

HENSIVE CANCER CE
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#11527: Apatinib combined with ifosfamide and etoposide versus ifosfamide and etoposide in relapsed or
refractory osteosarcoma (OAIE/PKUPH-sarcoma 11): a multicenter, randomized controlled trial

]
=
Ed

Lu Xie', Jie Xu', Xin Sun', Xin Liang!, Kuisheng Liu?, Kunkun Sun?, Yuan Li', Rong Liu', Du Wang?, Shurong Shao?, Zhongjiang Chen?, Zheng Pang?, Guangxin Zhou3, Sujia Wu?3, Yingqi
Hua#*, Haiyan Hub5, Yi Yang', Tao Ji', Wei Guo?, Xiaodong Tang'
1Peking University People’s Hospital, China; 2Jiangsu Hengrui Pharmaceuticals Co, Ltd., China; 3Jinling Hospital, Affiliated Hospital of Medical School, Nanjing University, China; 4Shanghai
General Hospital, Shanghai Jiao Tong University School of Medicine, China; SShanghai Jiao Tong University Affiliated Sixth People’s Hospital, Shanghai, China

Figure 4. Kaplan-Meier curves of PFS

%ies have suggested the potential of apatinib, an Apatlnlb plus IE demonStrated a Slgnlflcant

—— ApasiE e 1€
100

anti-angiogenesis tyrosine kinase inhibitor, plus ifosfamide and . . . . .

etoposide (IE) over IE in advanced osteosarcoma. | ] prove | ent |n PFS |n patlents Wlth advanced
* This trial aimed to further compared apatinib plus IE versus IE o ]

alone in patients with advanced osteosarcomas post first-line t - th t bI f t 3

chemotherapy failure. OS eosa rCO I aS, WI an accep a e Sa e y- E 50
METHODS % """"""""

o 2 11 1

* In this multicenter, randomized controlled trial, patients with RESULTS Table 2. Tumor response § “ G !

. . . ol 1
osteosarcoma, progressnng. after at leas? on.e prior '|I.ne of Table 1. Baseline characteristics Outcomes Apa+IE group (n=53) IE group (n=28) ‘»‘;pa;iil‘i::lssﬂ |
chemotherapy, were randomized (2:1) to receive either apatinib plus PV ooran vt 5 aoer K
IE or IE. Variables Apa+lE IE group Best overall response, n (%) HR(8S% CI): 041 (0.24, 0.70) : \

* Apatinib was continued until di_sqase progression or for a maximum group (n=53) (n=28) Complete response 1(1.9) 0 ot ; : : - LI - L|
of one year, and |E was administered for up to 10 cycles. Local : o 3 6 s 7
therapy was not permitted. Age, years, n (%) HEIIEE D 16:30:2) Ti25:0) e ) TS ion

+ The primary endpoint was progression-free survival (PFS) per | _4g 29 (54.7) 15 (53.6) Stable disease 31 (58.5) 10 (35.7) o 20 ?ﬁi b % L
Response Evaluation Criteria in Solid Tumors 1.1. - .

o _ _ 218 24 (45.3) 13 (46.4) Progressive disease 3(5.7) 10 (35.7) * The apatinib plus IE group showed a median PFS of 5.4 months

Figure 1. First-line regimen for osteosarcoma in our center Sex, n (%) Hofavaiuakh 238) 136) (95% Cl, 4.9 to 6.4), compared to 3.4 months (95% ClI, 1.4 to 4.6) in

ot evaluable H B : H 3 0,
00X 37 Smgma 20 WTX 8-12g/m Mals 34 (64.2) 21 (75.0) thf |IE group, yielding a hazard ratio of 0.41 (95% ClI, 0.24 to 0.70),
CDDP 120mg/m?/d 1d Leucovorn, ORR, n (%) 17 (32.1) 7 (25.0) P=0.0007.
IFO 2.4g/m?/d X 5d g;';?"’;:r""f"aqe:;h}lif?e' o Female 19 (35.8) 7(25.0) S +  OS data have not matured.
rom [muston Time since initial diagnosis, months, 12.1 15.1 95% Cl (19.9,46.3) (10.7,44.9)
" Table 3. Treatment related adverse events
Repeat for 4-6 months median (IQR) (5.4,18.8)  (8.6,22.7) DCR, n (%) 48 (90.6) 17 (60.7)
keoe _— LSJ o0 ECOG PS*, n (%) 95% CI (79.3, 96.9) (406, 78.5) Events, n (%) AeatiEdrotp(n=so) B areap/n=ss]
0 14 (26.4) 10(35.7) TTR, months, median (95% Cl) 1.4 (1.2, 3.1) 1.5 (1.3, 2.0) Anygrade Grade23 Anygrade Grade 23
HD  HD R HD HD ko 1 32 (60.4) 16 (57.1)
IFO DOX ; ) 3 =
pox MTX MTX DM G MTX MTX 5 367) 5 DoR, months, median (95% Cl) 3.9 (1.9, 7.8) 4.1 (1.7, NE) Any TRAE 52(98.1) 37(69.8) 25(89.3) 18 (64.3)
l g I l 3 4(7.5) 2(7.1) TTP, months, median (95% Cl) 5.1 (3.7, 5.7) 2.5(1.4,4.1) Platelet count decreased 39(73.6) 21(39.6) 15(53.6) 8(28.6)
Y Location of primary tumor, n (%) Figure 3. Treatment exposure and duration of response White blood cell decreased 37(69.8) 27(50.9) 19(67.9) 17 (60.7)
L I I 1 I { I TR F L Limbs 37 (69.8) 14 (50.0) Anemia 35(66.0) 17(32.1) 21(75.0) 15(53.6)
0 2 34 6 8 10 13 14 14 Weeks N 16 (30.2) 14 (50.0) Neutrophil count decreased 32 (60.4) 26 (49.1) 19(67.9) 15 (53.6)
Ifosfamide is included. 3 g
Figure 2. Study desi Silescotn gl : Hypothyroidism 32(604) 3(57) 4(143) O
igure 2. Study design :
onlylling £5(C0.0) M 0i(7d3) H Proteinuria 18(34.0) 2(38)  2(71) 0
I—— . th 1 4. 28.
Key eligibility criteria: Others 8(31.0) £ (28.0) < Hypoproteinemia 10(18.9) O 3(10.7) 1(3.6)
1. Aged 12 to 65 years Previous lines of therapy, n (%)
2. Histologically or pathologically confirmed, locally Diarrhea 9(17.0) 0 0 0
advanced or metastatic, high-grade osteosarcoma 1 40 (75.5) 22 (78.6) == .
3. Progressed after first-line chemotherapy or relapsed >2 13(245)  6(214) = Hypertension 8(1s1) © 4(143) 0
within six months after adjuvant chemotherapy Previous chemotherapy, n (%) — '. . = Hypocalcemia 8 (15.1) 0 2(7:A) 0
\{1/ Anthracyclines 53 (100.0) 28 (100.0) = .'-: = ’ o Thyrotropin increased 7(13.2) 3(5.7) 0 0
l l Ifosfamide 47 (88.7) 26 (92.9) w |- .; ’ — ; ouseemenizes | Prgumothorax 6 (11.3) 3(5.7) 0 0
Apatinil_), 500mg/d , Ifosfamide, 1.8 g/m?/d, d1-5, Q3W *Only patients with an ECOG PS of 2-3 for amputation surgery were included. : . y o Hypokalemia 5(9.4) 0 3(10.7) 0
Ifosfam'lde, 1.8 g/m?/d, d1-3, Q3W Etoposide, 100 mg/m?/d, d1-5, Q3W e A iGiXic 2 Deatn
Etoposide, 100 mg/m?/d, d1-3, Q3W 5 o : B . ' % 2 A 1 ® » | Lymphocyte count decreased 3 (5.7) 0 3(10.7) 2(7.1)
x|e|u@pkuph'ed Morths since frs dose




Research design

Incorporation criteria

» Aged 12 to 65 years

« Histopathological confirmed
osteosarcoma relapsed or
refractory upon or within 6
months after first-line
chemotherapy

» Measurable disease per
RECIST v1.1

» ECOG performance status of
0~1

» Tumor assessment per
RECIST v1.1

» Adverse events by
NCI-CTCAE v5.0

* Quality of life by
EORTC QLQ-C30

N=78

—— Apatinib+E  —4— IE

Progression-Free Survival (%)

Median (95% Cl)
Apatinib+lE: 54 (4.9,6.4)
IE:34(14,4506)

Logrank test: p = 0.0007
HR(95% ClI): 0.41 (0.24, 0.70)

Time Since Randomization(Months)

Number at risk (number censored)

Apatinib+lE:  53(0) 14(11)
IE: 28(0) 12(3) 3(5) 0(5)




YW XJeled Abstract 11530 - PHASE II STUDY IN PEDIATRIC AND AYA PATIENTS WITH NON-METASTATIC
NN MR NG HIGH-GRADE EXTREMITY OSTEOSARCOMA WITH A RISK-ADAPTED STRATEGY BASED ON
P-GLYCOPROTEIN (ISG/0S-2): A CORRELATIVE STUDY ON TUMOUR IMMUNE MICROENVIRONMENT

Emanuela Palmerini*, Maria Rosaria Sapienza*, Stefano A Pileri, Alberto Righi, Antonina Parafioriti, Alessandro Franchi, Claudio Agostinelli, Cristina Meazza, Virginia Ferraresi, Sebastian Dorin Asaftei, Luca Coccoli, Angela Tamburini,

Marco Gambarotti, Massimo Serra, Davide Maria Donati, Franca Fagioli, Marilena Cesari, Katia Scotlandi, Maria Antonella Laginestra‘, Toni Ibrahim'
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Abstract #11539: Phase Il study to evaluate surufatinib in patients with osteosarcoma and soft tissue sarcoma that
has failed standard chemotherapy: Updated analysis

Authors: Xing Zhang!®, Qiuzhong Pan?, Bushu Xu?, Qiyan Cai?, Ruiging Peng?, Lihong Zhang?, Hui Li3, Shiying Yu?
1. Melanoma and Sarcoma Medical Oncology Unit, Sun Yat-sen University Cancer Center, Guangzhou, China; 2. Tongji Hospital Tongji Medical College of Huazhong University of Science and Technology, Wuhan, China; 3. Fujian
Cancer Hospital, Fuzhou, China.

Background/Methods: Table1. Baseline characteristics of 44 patients.
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Phase 1 Results of the WEEL1 Inhibitor, Azenosertib, in
Combination With Gemcitabine in Adult and Pediatric
Patients With Relapsed or Refractory Osteosarcoma

Viswatej Avutu?, John Andrew Livingston?, Noah Federman3, Lee Cranmer?, Nathalie Gaspar>,
Maud Toulmonde®, Joseph Pressey’, Mehdi Brahmié, Andrew Poklepovic®; Qing Shil°, Nathan Jameson®
Adrian M. Jubb?, Chrystal U Louis!?, Sant P. Chawla®2* and William Tap'*
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Event-Free Survival Among Patients Receiving Azenosertib + Gemcitabine

= Azenosertib + Gemcitabine
+ Censored

18-week EFS
39.3%

Event-free survival (%)

0 20 40 60
Time (weeks)

14 8 3 1 A

Clinical data as of 9 Jan 2024.

Conclusions

* A safe and tolerable dose/schedule of azenosertib was identified in combination with
gemcitabine:

The MTD was determined to be azenosertib 150 mg 5:2 + gemcitabine 800 mg/m? (D1, D8 on a
21-day cycle)

- None of the patients treated at the MTD (n=6) required dose reductions of azenosertib due to
adverse events and only 1 required a dose interruption

* The primary efficacy endpoint in this population (18-week landmark EFS) was 39%, three-
fold higher than published 16-week EFS rates with salvage therapies (12%)?

— Based on the historical benchmark for success set by the Children’s Oncology Group (>30% of
patients with EFS >4 months), the EFS outcomes with azenosertib + gemcitabine warrant further
study?

* This promising efficacy and tolerability supports the continued evaluation of azenosertib
with gemcitabine in patients with relapsed/refractory osteosarcoma in an upcoming
investigator-initiated phase 2 trial



Open Clinical Trials

Preclinical/Data Collection
An Organoid-based Functional Precision Medicine Trial in Osteosarcoma (PREMOST)- UCLA
Biology of Osteosarcoma (BOOST) Registry and Biobank (BOOST)- University of Minnesota
ICONIC: Improving Outcomes Through Collaboration in OsteosarComa (ICONIC)-UK
Clinical Orthopaedic Data Bank (Acute and Chronic)- UF
Neo/Adjuvant

Trilaciclib (highly effective, selective and temporarily reversible inhibitor of CDK4/6) Combing
Chemotherapy in the Neoadjuvant Treatment of Osteosarcoma- China

A Clinical Study of Surufatinib (CSF-1 inhibitor) Combined With Chemotherapy as Neoadjuvant
Treatment in Osteosarcoma-China

HENSIVE CANCER CE

L__BSYIVESTER

INIVERSITY OF MIAMI HEALTH SYSTEM

'OUR CURE.



Open Clinical Trials: Metastatic

Olaparib (PARPi) With Ceralasertib (ATR inhibitor) in Recurrent Osteosarcoma

— This is a single arm, phase 2, open-label clinical trial to evaluate the use of olaparib in combination
with ceralasertib in 2 cohorts of patients aged 12-40 with recurrent osteosarcoma.

Mistletoe Immunotherapy for Recurrent Osteogenic Sarcoma

- Age 2> 8 years of age and <30 years of age.

— This will be a phase |l, single arm study of osteosarcoma patients with fully resected pulmonary
metastases

Study to Assess Safety and Efficacy of Vactosertib (TGF-B) type 1 receptor inhibitor).in Adolescents and
Adults With Recurrent, Refractory or Progressive Osteosarcoma

- Age 214 years

Thoracotomy vs thoracoscopy in oligometastatic osteosarcoma i__BSYLVESTER
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Open Clinical Trials: Metastatic

A Phase |l, Randomized, Open-label Study to Assess the Efficacy, Safety, and Pharmacokinetics
(PK) of Maintenance Cabozantinib (XL184) Plus Best Supportive Care (BSC) Versus BSC in
Children, Adolescents and Young Adults (AYA) With Unresectable Residual Osteosarcoma Either
at Diagnosis or at First Relapse After Standard Treatment

Study of CAR T-Cells Targeting the GD2 With IL-15+iCaspase9 for Relapsed/Refractory
Neuroblastoma or Relapsed/Refractory Osteosarcoma

Cabozantinib With Ifosfamide in Ewing's Sarcoma and Osteosarcoma
Natalizumab in Recurrent, Refractory or Progressive Pulmonary Metastatic Osteosarcoma

Abemaciclib for Bone and Soft Tissue Sarcoma With Cyclin-Dependent Kinase (CDK) Pathway
Alteration

A Phase I/lb Study of Losartan in Combination With Sunitinib in the Treatment of Pediatric and
Adult Patients With Relapsed or Refractory Osteosarcoma

HENSIVE CANCER CE

IVERSITY OF MIAMI HEALTH SYSTEM

Atezolizumab and Cabozantinib for the Treatment of Adolescents and Young Adults With I _BSYLVESTER
Recurrent or Metastatic Osteosarcoma, TACOS Study
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