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Pediatric Soft Tissue Sarcomas

 Rhabdomyosarcoma (RMS)
—Clinical approach and standard treatments
—Ongoing frontline and upcoming frontline trials
* Non-Rhabdomyosarcoma Soft Tissue Sarcoma (NRSTS)

— Recently completed frontline clinical trials
—Molecularly targeted treatment
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Soft tissue sarcoma age-specific indidgnesigates by histology (SEER 1976-94 combined)
(SEER Pediatric Monograph, NIH Pub. No0.99-4649, 1999)
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Clinical Presentation

Mass, +/- pain, +/- disturbance in function

Patterns of Spread

Other H&N Lymphatic: 40% of paratesticular
10% and 20% of extremity tumors

Hematogenous: 10-20% at
diagnosis (lung, bone, bone
marrow, liver)

CNS extension: 50% of
parameningeal (cranial nerve
Extremity p:¢1IS|e§, erosion of cranial bone,
18% direct intracranial growth)
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Failure-free Survival, IRS-IV for Patients with
Local/Regional Tumors by Primary Site
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STAGING MADE EASY

Stage 1: Any tumor arising in a favorable site independent
of size and lymph node involvement.

Stage 2: Tumors less than 5 cm in size arising from an
unfavorable site without lymph node involvement.

Stage 3: Tumors greater than 5 cm in size arising from an
unfavorable site or any size tumor arising from an
unfavorable site with lymph node involvement.

Stage 4: Any tumor irrespective of site or size with distant
metastases.
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Children’s Oncology Group
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GROUPING MADE EASY

Group I: No residual disease (gross or

microscopic).

Group ll: Microscopic residual disease.

Group lll: Gross residual disease.

Group IV: Distant metastases.




Children’s & USC Universi
i = tyof
'_!,?)ss; R'Jg EILE s\ \ ‘;12' Southern California
We Treat Kids Better

Rhabdomyosarcoma Event-free Survival 1980-2004
by Group
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Embryonal
RMS (ERMS)

Pathology
60-70% of cases

Simulates immature skeletal
muscle

MyoD, Myogenin expressed
ERMS Variants:

Solid (“embryonal’); favorable

Botryoid (polypoid grossly); very
favorable

Spindle cell (leiomyomatous with
cross striations); very favorable
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Pathology
20% of cases
Growth pattern reminiscent of

pulmonary alveoli with
fibrovascular septa

MyoD, Myogenin expressed

Associated with either a
t(2;13)(935;q914) or
t(1;13)(p36;914), extremity
primary, lymph node
involvement, and unfavorable
prognosis
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Outcome by histology, COG

Log Rank Test p=<t. 01

1 2 3 4
Failure-free survival, years




COG RMS Stratification, circa 2003-2015
Histology | COG study

| Risk Group | _Stage | Group
1 -1l

Low, subset 1 1 11l (orbit) ARSTO331  VACX4, VAX4
24 weeks
2 [-11
1 lIl (non-orbit
Low, subset 2 ( ) ARST0331 VACx4, VAx12
3 I-11 48 weeks
2-3 I
Intermediate ARST0531 VAC vs VAC/VI
1-3 -1l 42 weeks
VI/VDC/IE/VAC
Al 4 v ARSTOSP1  IGF-1R Ab,

Temozolomide

CHILDREN'S ;
ONCOLOGY Soft Tissue Sarcoma

GROUP
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RMS Outcome by Risk Group: 1984-2012
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0.9 = i 0.9
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0.1 3 Test: p<0.001 0.1 Test: p<0.001
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0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
Time Time
Riskgp Censor Fail Total Median Riskgp Censor Fail  Total Median
High 212 463 675 1.57 High 197 379 576 2.31
Intermediate === === 1,331 656 1,087 . Intermediate === === 1,108 419 1,527 .
A I — 1,233 239 1,472 . Low s=====aa- 1,015 94 1,109 . B

Principles and Practice of Pediatric Oncology, Seventh Edition; data from James Anderson, Children’s Oncology Group
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Chrom 13
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Chrom 2

der(2)
t(2:13)(q35:914)

First described by Turc-Carel et al
1987
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DL o eass)
PAX3/FOXO1
QEEL L ~65% L

| FD| | FKHR Activation FOXO1 (13q14)

. PAX7/FOXO1
t(1:13)

PAX7 (1p36)

CHILDREN'S
ONCOLOGY The world's
GROUP




FOXO1 fusion and outcome

Proportion

0.2

L Stage 2-3, Group lll only P<0.001
OOEI — T T T T T T T T [ T T T T T T T T T [ T T T T T T T T T [ T T T T T T T T T [ T T T T T T T T T T
0 2 4 6 8 10
Time
CHILDREN'S )
ONCOLOGY Skapek SX, Pediatr Blood Cancer 2013; 60:1411-1417 Soft Tissue

GROUP

Sarcoma



COG RMS Stratification, current
Risk Group | Stage |  Group | Age COG study
1 I-11

VACx4,
Low 1 lll (orbit) Any None VAx4
24 weeks
2 I-1l
1 Il (non-orbit) FOXO1-
VAC/VI
3 Il A FOXO1- +/- TEM
Intermediate -3 n FOXO1- [ ARST1431 42 weeks,
1-3 I-111 FOXO1+ PHLET
weeks
4 v <10yr] FOXO1-
>10yr] FOXO1-
High 4 \, Y None
Any | Foxo1+ | currently
CHILDREN'S
ONCOLOGY Soft Tissue

GROUP

Sarcoma
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Multimodality treatment with surgery, chemotherapy and radiotherapy has led
to an overall survival of > 70% for all patients with rhabdomyosarcoma
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Excision of primary tumor upfront whenever
possible without causing major functional or
cosmetic deficits

Primary re-excision for residual tumor

Special anatomic sites requiring surgical
assessment of lymph nodes:

« paratesticular (ISRLND/sampling)

« extremity (node sampling)

Second look surgery during treatment sometimes
done for residual tumor
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Local/regional relapse rates (IRS-IV): local (51%), regional
(17%), and distant (32%)

Patients with Group | embryonal tumors do not receive RT
Treatment usually begins during weeks 3 — 18 of therapy

« parameningeal (early for ICE)
« vaginal

Treatment volume is determined by pretreatment (pre-
surgical) tumor size

Doses of 3600 - 5040 cGy generally used; dose depends on
Group (microscopic vs gross disease), primary site, nodal
involvement, histology, and whether second look surgery
performed
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Rhabdomyosarcoma is radiosensitive
IRS IV (1991-1997) radiation outcomes

5-yr local control for unresected RMS
Extremity 96%
Orbit 95%

Bladder/prostate 90%
Head and neck 88%
Parameningeal 84%

Other 90%.

Crist et al. JCO 19:3091, 2001
Donaldson et al. JROBP 51:718,
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Local and systemic tumor control

Multi-agent/intensive/governed by risk-group

Standard: vincristine, dactinomycin, and
cyclophosphamide (VAC)

Other active agents: irinotecan, topotecan,
doxorubicin, etoposide, and ifosfamide
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n=271

2-yr FFS = 88% (95% ClI: 84%, 92%)

2-yr OS = 98% (95% CI: 95%, 99%)

Walterhouse DO, JCO 2014 32:3547-3552
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D9602 B D9602

\—\

ARSTO0331

R

ARST0331

Test: p=0.42

Walterhouse DO, Cancer. 2017 Jul 15;123(12):2368-2375
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ARSTO0531: VAC, VAC/VI EFS similar

1.0 Treatment Censor Fail Total
——— \VAC/NVI 132 04 226
= mm VAC only 136 86 222
__ 084
£
B |
8 06- e
e
-
S 04
"
= |
w
0.2
Adjusted P= 51
0 2 4 6 8
Time Since Study Enroliment (years)
No. at risk:

VAConly 222 192 145 135 112 B 29 14 7
VACM 226 193 139 125 100 55 30 n 3

CHILDREN'S

ONCOLOGY i i 5 - .
e ROUD Hawkins DS, J Clin Oncol 2018 36:2770-2777 Soft Tissue Sarcoma




ARSTO08P1: Event-free survival
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Majority of patient with relapsed rhabdomyosarcoma have
a survival rate of less than 10% at 5 years.
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Survival of patients with rhabdomyosarcoma treated on IRS-lll, IRS-IVP and IRS IV after
relapse or disease progression-

Pappo et al, JCO 17 (11) 1999: 3487-3493
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Unfav, Irinotecan, sched A (regimen

1A)
Unfav, Irinotecan, sched B (regimen

1B)
p=0.73

IA 1 year FFS 32% (95% CI 18%,
47%)
IB 1year FFS 36% (95% CI 22%,
50%)

Failure-Free Survival
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Mascarenhas L et al,October 2010, JCO




ARST0921 Study Design

Vinrel/cyclo + 12 courses,
bevacizumab RT/surgery
Vinrel/cyclo + 12 courses,
temsirolimus RT/surgery

Secondary aim: RR @ 6 weeks Primary aim: EFS
Opened October 2010

Closed July 2013
bl Mascarenhas L, JCO 2019 Nov 1;37(31):2866-2844¢ Tissue Sarcoma

GROUP



ARST0921: Event-free survival

— Bevacizumab
— Temsirolimus

S.nine Adcdlity
Qa6
|

Vinorel/cyclo +

g ]
g | Vinorel/cyclo + p=0.003
BEV ] : : 2 =
Years after Enroliment
44 8 3 2 Bevacizuma
42 17 8 6 3 T emsirolimus

Mascarenhas L, JCO 2019 Nov 1;37(31):2866-2874

CHILDREN'S ;
ONCOLOGY Soft Tissue

Sarcoma

GROUP



EpSSG RMS 2005: Study Design

e EpSSG RMS 2005 was a prospective phase III international, multi-institutional, non-
blinded double randomized clinical trial.

e Patients in complete remission at the end of standard treatment will be randomized
1:1 (second randomization) to stop the therapy or to continue for 6 more months
with the vinorelbine-cyclo regimen.

e Primary end point for the maintenance question is disease free survival, measured as
time from date of second randomisation up to relapse or death.

16 W Stop Treatment
C A
A S
L S
E an
C g Random
oM
N E %
T N
R T Vinorelbine/Cyclophosphamide
0 X 6 courses (24 weeks)
L

Bisogno G, Lancet Oncol. 2019 Nov;20(11):1566-1575
e



EpSSG RMS 2005: Overall Survival
IEIE—

Product-Limit Survival Estimates
With Mumber of Subjects at Risk

- + Censored

0.8 -
foo
5 06
|
=
o
™
= 04
3 Arm N Events OS 5-yrs

Maintenance 185 24 86.5 (80.2-90.9)
0.2- Stop treatment | 186 42 73.7 (65.8-80.1)
HR 0.52 (95%CI 0.32-0.86); p-value:
Co 0.0111
Maintenance 185 170 144 118 100 a7 a7 50 34 21 4
Stop therapy 186 182 134 107 20 70 54 lz] 20 17 4
T T T T T T
0 25 a0 75 100 135
Survival time (months from date of second randomization)
Second Random therapy Maintenance Stop therapy

Bisogno G, Lancet Oncol. 2019 Nov;20(11):1566-1575
-



ARST1431 Study Design

Vinorel/

oral cyclo

> VAC /VI Vinorel/
+TEM oral cyclo

Open: May 2016
Suspend: September 2016 42 weeks + 24 weeks maintenance

Reopen: January 2018 12.6 g/m? total cyclophosphamide
Suspend: August 2018

Reopen: December 2018

CHILDREN'S

ONCOLOGY i
GROUP Soft Tissue Sarcoma




ARSTO08P1: Event-free survival
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FN: MYOD1 mutation very unfavorable

MYOD1 LLLLLEE

Psca s amiinal |1 COG Cohort

momz 2 |I1I1II1II1  Median age 14.4 years (3.3-21)

nras e JIII0INAIE All cases were head/neck or 1
coknza e (|ITTTTTE parameningeal N No MYOD1

eren e [IINIININN

Genetic Alteration | Noatterations ] Ampiification lDeep Deletion  ® Missense Mutation 06

04+

02+

.
mutation
UTU 275 5{0 775 1(;.(] lZI_i lSI.(]
[myop1 No Yes

CHILDREN'S

crour Shern J, ASCO 2018 Soft Tissue Sarcoma




FN: TP53 mutation unfavorable

Event-free survival by TP53 and RMS Risk

Event-free survival by TP53 1.0

| Stratified Log-Rank p= 0.0031 |

No TP53 = L
£
g g 0.6
% 0.6 E R —— X
£ R TP53 mutation,
g 0.4 g .
” TP .
5t3 ti 02 TP53 mutation,
mutation intermediate
0.0 0'0 T T T T T T T
ofo zfs sfo 715 u;.a lzl.s lsl.o 0.0 25 50 15 100 125 150
s EFS (Years)

RMS Risk RMS Risk High, TP33 No

RMS Risk RMS Risk High, TP52 Yes

RMS Risk RMS Risk Intermediate, TP53 No
— RMS Risk RMS Risk Intermediate, TP52 Yes
RMS Risk RMS Risk Low, TP53 No

RMS Risk RMS Risk Low, TP53 Yes

CHILDREN'S

ONCOLOGY Shern J, ASCO 2018 Soft Tissue Sarcoma

GROUP




CHILDREN'S

ONCOLOGY
GROUP

FP: MYCN, CDK4 amp unfavorable

0.8

Survival Probability

024

0.0

Event-free survival by MYCN amplification

Event-free survival by CDK4 amplification

0.6

044

£ o
No MYCN £ No CDK4
amplificati £ o amplificati
MYCN CDK4
; ;amplification . " 1% I ; _amplification " N
EFS (years) EFS (years)

Shern J, ASCO 2018

Soft Tissue Sarcoma
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Long-term morbidity: aging cancer survivors

Severe, Disabling, Life-threatening, and fatal events
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e Aging STS survivors have significantly increased risk of

long-term health-related complications
— Tumor location
— Young age at treatment
— Multimodal approach for cure

Primary prevention is integral to decreasing the long-

term burden due to health-related complications
— Limit radiation dose/field
— Novel surgical approaches for local control
— Reduce lifetime cumulative doses/exposures to treatments
which can result in severe-disabling complications

Multi-disciplinary care and lifelong monitoring/
surveillance integral to'maintaining well-being
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Non-metastatic

3 USC Universityof
Southern California

W Synovial Sarcoma

B MPNST

B Adult-type fibrosarcoma

M Leiomyosarcoma

W Malignant
hemangiopericytoma

M Epitheloid sarcoma

B Alveolar soft part sarcoma

M Liposarcoma

m Clear Cell Sarcoma

W Angiosarcoma

M Spindle Cell NOS

m Malignant fibrous histiocytoma

Metastatic

W Synovial Sarcoma

M Alveolar soft part sarcoma

M Malignant fibrous
histiocytoma

W Angiosarcoma

M Clear Cell Sarcoma

M Leiomyosarcoma

W MPNST

M Sarcoma NOS

m Epitheloid sarcoma

M Malignant
hemangiopericytoma

M Liposarcoma

M Triton tumor

% Chrondrosarcoma

Fig. 3. Distribution of histologic subtypes of nonrhabdomyosarcoma soft-tissue sarcoma stratified into metastatic and nonmetastatic tumors at presen-

tation. MPNST, malignant peripheral nerve sheath tumor; NOS, tumor not otherwise specified.
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A risk-based treatment strategy for non-rhabdomyosarcoma
soft-tissue sarcomas in patients youngerthan 30 years
(ARST0332): a Children’s Oncology Group prospective study
SheriL Spunt, Lynn Million, Yueh-Yun Chi, James Anderson, Jing Tian, Emily Hibbitts, Cheryl Coffin, M Beth McCarville, R Lor Randall,

David M Parham, Jennifer O Black, Simon CKao, Andrea Hayes-Jordan, Suzanne Wolden, Fran Laurie, Roseanne Speights, Ellen Kawashima,
Stephen X Skapek, William Meyer, Alberto S Pappo, Douglas S Hawkins
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I Diagnosis of eligible soft- tissue sarcoma l
| Metastatic to lymph nodes or distant sites, or both
Unresected
(unresectable or
high-grade v
TWMOoUr =5 Cm
resection
. — . .
I | [ [ |

Microscopic Maximal tumour diameter Al disease

margins negative resected?

of positive

| | | :
s5an >5am
Yes
I I "
% R : z Microscopic Assess resection
::;?g‘m < :::;iow( margins negative status of primary
negative pasitive or positive tumour
| Grossly resected | | Unresected
r A 4 b * ‘
Surgery alone Radiotherapy Chemoradio- Necadjuvant Surgery alone Chemoradio- Neoadjuvant
therapy chemoradio- therapy chemoradio-
therapy therapy
Low risk Intermediate risk High risk

Figure 1: Risk group and treatment assignment
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100 —Low risk — Intermediate risk —— High risk
~ Boo
-
=
1
= 40+
E
>
= 204
Log-rank p<0-0001
o T 13 T i
0 3 9 12
Time since enrolment (years)
Number at risk
(number censored)
Highrisk B0 (0) 18(2) 11(6) 31(14) 0(17)
Intermediaterisk 227 (0) 145(17) 100 (47) 23(120) 0(143)
Lowrisk 222 (0) 163(28) 107 (90) 12 (184) 0(196)
Figure 4: Esti i event-free | by risk group
100—
80
Z
T 604
2
B H\-_‘__
= a0 .
g Pl o e M
é — Intermediate risk
20— Highrisk
Log-rank p<0-0001
[ T T 1
[} 3 4 g 2
Time since enrolment (years)
Number at risk
(number censored)
Highrisk  80(0) 32(5) 17(12) 3(25) 0(28)
Intermediate risk 227 (0) 177 (19) 122 (56) 28 (145) 0(172)
Lowrisk 222(0) 180(39) 121(94) 14(189) 0(212)

Figure 5: Estimated overall survival by risk group
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Pathological response in children and adults with large
unresected intermediate-grade or high-grade soft tissue
sarcoma receiving preoperative chemoradiotherapy with or
without pazopanib (ARST1321): a multicentre, randomised,
open-label, phase 2 trial

Aaron R Weiss*, Yen-Lin Chen*, Thomas | Scharschmidt*, Yueh-Yun Chi, Jing Tian, Jennifer O Black, Jessica L Davis, Julie C Fanburg-Smith,

Eduardo Zambrano, James Anderson, Robin Arens, Odion Binitie, Edwin Choy, JustinW Davis, Andrea Hayes-Jordan, Simon C Kao, Mark L Kayton,
Sandy Kessel, Ruth Lim, William H Meyer, Lynn Million, Scott H Okuno, Andrew Ostrenga, Marguerite T Parisi, Daniel A Pryma, R Lor Randall,

Mark A Rosen, Mary Schlapkohl, Barry L Shulkin, Ethan A Smith, Joel | Sorger, Stephanie Terezakis, Douglas S Hawkinst, SheriL Spuntt, DianWangt
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| Study entry and randomisation I
| Pazopanib group | | Control group |
Induction: pazopanib daily on Radiotherapy begins at week 4 Induction: two cycles of
weeks 1-12 along with two cydes ifosfamide plus daxorubicin and
of ifosfamide plus doorubicin [ €] | two cycles of ifosfamide
and two cydes of ifosfamide
| Evaluation (week 13) |—.| Progressive disease |1—| Evaluation (week 13) |
| Primary site surgery | | Off protocol therapy I | Primary site surgery |

+

'

Continuation: pazopanib daily
on weeks 16-25 alongwith
two cycles of ifosfamide phus
doxorubicin and one cycle of
doxorubicin

*Postoperative boost radio-

therapy at week 16 for gross or
microscopic residual tumour -+
after surgery

Continuation: two cydles of
ifosfamide plus doxorubicin and
ane cycle of doxorubicin

Surgery or radiotherapy at '

ic sites after comp

of and recovery from assigned

therapy
N

End of protocol therapy I

Figure 1: Study design
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Regimen A (n, %) | Regimen B (n, %) | p value
Pathologic response
> 90% 14 (58.3%) 4 (22.2%) 0.029
<90 % 10 (41.7%) 14 (77.8%) '

Regimen A= Chemoradiation + Pazopanib
?Regimen B = Chemoradiation

DNCOLOGY

ROUP




Children‘s!

Hospital (
_LOS ANGELE

We Treat Kids B

Sarcomas with fuzon ge:-es' Endormeta Stromel JAZFI- U7;17)p15,921) | Diagnosis | RT-FCR
FU/Si0n SEnes imvolving TE7 Senss SarComE Sl ly HE-TUnA ARy
Geng(NT) | Chromesomal Cinica PIOpOZED FUNCLON 0F | DEtECtiOn JATFI-PHFL H | bl k d
- bgtion | Sgrifeance | gene product Methiad ERCI-PHFL ormona OoCkadae
S =3 AN A il oiser A P (o
. o . . . Dermatofirosarcom= | 7w 123 | ii7amunsni =1 | Meaganee T :|n.ru}|!ate e FISH, RTPCR
IGF1R/mTOR inhibitors/PARPi/LSDi s bGERB |nh|b|tors S0 0 0GR
Spice Switch/ GAMPER Oligos T T e
) o Fibroblestoms POGFE o
s RANKL inhibltors
Desmopiastc Smad EWSRI- WIL | §1L22Npig,qls) | Diagnoss, up-reguates onoogenic | THG (W11 Dther type of Alsion genes
Raound Call Tumar factors e POGE, Figk (EWSRL [l Alvedlar .'-"MG It 13unt5n1di | Miadhndie | FIsH
. IL2RE, BAIALFS, bresk-epart am
IGF1R/ ? CH K1i |5 s e | NEGFRA inhibitors gl
L o roe),
e et e - R [ Pmm-.rl ! | E.deDT:I'_'PE.
- : i RTECR
cMET/HGF |nh|b|tor/PD i [ ey E— VEGF/METi/PD-1i o
Engomeld Foous | FUSATFL | GIZBNgISpil) | Dagnose FiEn e . . RT-FCR
Histioytoma EWSRIATFL | 412:22)ig13,912) Ameurysmal bore st | COHAL- Hig17) Ciagnosis FISH, RT-PCR
EWSHI- Y3;22)035912) LGRS t1:17)
=T CAEEL _ : _ _ THRAPS- | 43AT)
e B Zaen) | Degoes FIEH, RT-ECH i £817)
chondrossreoms :j;tf 917022 011) - L:g:;s]a-sm gﬁtﬁ': f17a7)
w2 TKlIs/Trabectedin
NR44T H ihi
e =mweg FMS/CSF inhibitors
W | FEODs | VIS | Vg — | O [ e st
mwgmees | |GF1R/mTORi/FGFRi
Trabectidin/PI3Ki/NYESO(aTcell)/Eribulin =T =
Tow Grene Fbrommg | FUs- T B gaspL) | Daghese FER S | Gestointestnal R ar T et 2n17 T Thashnms -1 astuafion Tumena THG | CHit),
Sarcome / HSCT REEsLz | H1lLepilplii bresk-spart W Stromal Tumors i . PCR
= prce - 1 TKIs/MEK inhibitors
FL5i0M SEnEs MYONINg RTH Benes |
Eg;ﬁﬁ;;t:l mesotiaste | ETVENTRES | Y1215)pi3g25) | Diagnosis FiSH, RT-FCR W Rhiabiogid fumar EZHZi L22 DRaEn0sis LOH IHGLI:IO‘:SOf
?mﬁ:z:ﬂ ] ETVENTANG | LS 5Ipig.a05] | Daghose FISH, FTECH e o -t o TErE INE}
TrAmmatary TVEAR | 1L TR [ALF E:‘:r“eh:";td N i ﬁmﬂe“ ampifcatiant
eI | e | |nh|b|tors Fove ece | ipassrama -~
e e MDM2/CDK4 inhibitors
Tymvial Sarcoma [ S5i55s¥i [ tX18pilali} | Ciagnosis, [ FISH [SYT | |
proce),
a . a FDTOMmatoss ARC Trisumt THCI B
PDGFRAi/NYESO/EZH2i/TORC1-2i |m=""™ instvation stz
ey W (|2 TKIs/ GSI/Notchi

| nesgee | | |

Ir;tj Clin Exp Pathof 2014

34416429



Children’s
Hospital
LOS ANGELES™>

ey O o Larotrectinib (LOXO-101)

We Treat Kids Better

e Larotrectinib is the first TRKA/B/
and only selective pan-TRK \a
inhibitor in clinical

development j§\

* Highly potent against 2 am
TRKA, TRKB, TRKC
(5-11 nM IC, in cellular e <
assays) 7/::/ ;
* Highly selective / 5\ \\%i
7] ’!Jﬂ'l N "
° ngh reSpOHSG I’ate |n /4//{/,%\)\\& AGC
adult and pediatric j

patients with TRK fusions
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TRK fusions seen in diverse range of pediatric tumors

Gliomas
Thyroid cancer

Secretory breast carcinoma

Infantile fibrosarcoma (IFS)
Spitz nevi

Congenital mesoblastic
nephroma

Various
sarcomas
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response rate in children with
Non-TRK fusion TRK f usionlson

91.9

Maximum change in tumor size (%)
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Note: 3 Non-NTRK fusion patients not shown due to clinical disease progression without post-baseline tumor measurements. 4 TRK fusion
patients not shown due to having non-measurable disease (n=2) or no disease 1ts yet/continuing treatment (n=2). *Pathologic CR
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Baseline Start of Cycle
3

2 yo girl with infantile fibrosarcoma

2 cycles of vincristine/ actinomycin-
D/ cyclophosphamide =
progression = amputation was only
alternative

4 cycles larotrectinib > PR 2
referred for surgery

Pathologic complete response with
clear margins (RO resection); >98%
necrosis

No functional deficit post-surgery

Off larotrectinib x 18 months and
no evidence of disease
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‘ ORIGINAL ARTICLE

Efficacy of Larotrectinib in TRK Fusion—
Positive Cancers in Adults and Children
A. Drilon, TW. Laetsch, S. Kummar, S.G. DuBois, U.N. Lassen, G.D. Demetri,
M. Nathenson, R.C. Doebele, A.F. Farago, A.S. Pappo, B. Turpin, A. Dowlati,
M.S. Brose, L. Mascarenhas, N. Federman, J. Berlin, W.S. El-Deiry, C. Baik,
J. Deeken, V. Boni, R. Nagasubramanian, M. Taylor, E.R. Rudzinski,
F. Meric-Bernstam, D.P.S. Sohal, P.C. Ma, L.E. Raez, J.F. Hechtman, R. Benayed,

M. Ladanyi, B.B. Tuch, K. Ebata, S. Cruickshank, N.C. Ku, M.C. Cox,
D.S. Hawkins, D.S. Hong, and D.M. Hyman

Larotrectinib for paediatric solid tumours harbouring
NTRK gene fusions: phase 1 results from a multicentre,

open-label, phase 1/2 study

Theodore W Laetsch*, Steven G DuBois*, Leo Mascarenhas, Brian Turpin, Noah Federman, Catherine M Albert, Ramamoorthy Nagasubramanian,
Jessica L Davis, Erin Rudzinski, Angela M Feraco, Brian BTuch, Kevin T Ebata, Mark Reynolds, Steven Smith, Scott Cruickshank, Michael C Cox,

Alberto S Pappo*, Douglas S Hawkins*
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e PEDIATRIC SARCOMAS

1. Are there patients where we can limit
morbidity?

2. How do we pick which drug to study?

3. In which group of patients can we study
them most efficiently?

4. What is the best method to study them?

5. What about tumor heterogeneity?
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