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Adult vs. Pediatric Cancer

Age >19
All Sites
Breast
Lung and Bronchus
Prostatef

Colon and Rectum
Melanoma of the Skin
Urinary Bladder
Non-Hodgkin Lymphoma
Kidney and Renal Pelvis
Thyroid

Corpus and Uterus, NOS®
Leukemia

Pancreas

Oral Cavity and Pharynx
Liver & IBD¢Y

Stomach

SEER Cancer Statistics Review 1975-2016.

Rate®
2012-2016

442.0
68.4
54.9
50.0
38.6
22.2
20.1
19.6
16.1
15.8
14.6
14.1
12.9
11.3

8.8
7.4

N

Age O

19

Neuroblastoma - IV 8.6

Retinoblastoma - V 3.3

Renal - VI

Hepatic - VII

Bone - VIII

Soft tissue - IX 12.7

Germ cell - X 12.2
Other malig. epithelial neo. - XI 235

Other - XII §§ 0.7

0 10 20 30

Rate per 1,000,000
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Adults versus pediatrics NTRK

Fusion partmer
Tarnowar NTRE T NTREZ NTREZ
Adult cancers
[~ High frequency [-30F)
Mammary analogue semetory carcinomas ETve"
Secreiony bresst candinoma ETve"
= [ntermedinte frequenoy (96—154%)
= Papillany tayreid cancer TG, SSAPZ Y SO, ¥ TR T PR ETWE " 5 oy 5
Lz Frequeency [«5%]
Appendiceal cancer L™
Giomalgioblatoma ARYGER? ™ BOAN, T CUTORF NIRSCT  BOR. "™ AGKRY, " SOSTRMI® ARAPT T T 10 T LA
dstrocytoma oK1, Nacs'
Gamtroimestinal stromal fumgar ErvE™
Waad and ned: canoer PN i
Lung cancer 074" GREPY, ™ IREZEFZ "MPFRIET TR
m 1] m"‘ o ml
Sarcoma TPMI " LA™ ;T i
Breast cances OGN, GATADZE ™ LM, ™ MO ™ ETvE"™
m‘fa rma nE
Aorie lymphoblastic luksemia, aoe ETVE®
myeioid beukaemia, hisfiocybosis, mubtiple
myeloma, dendritic c=ll neoplasms
LHerne sarcema L, T TR T TPRT REPMSTT
Cholangiocarinema L, ™ RABGAFTLT
Pancreatic cancer CTRC®
Melamama ooz ™ cong, ™ TRIMET™ FRars™ EvE’
Colerectal cnces L, P TAM " s ETve™

PenaulLorca et al. Testing algorithm for identification of patients with
TRK fusion cancer. Clin Pathol2019; 72:46167.

Cancers enriched
for TRK fusions

@ Frequency >90%

Cancers harbouring TRK
fusions at lower frequencies MASC

@ 5% to 25%
O <5%

Adult cancers

/ @A—ngh-grade glioma
@THead and neck cancer

Lung cancer
Breast cancer

Secretory breast carcinoma

\\\' Sarcoma
A Acute lymphoblastic
O < leukaemia, acute

| myeloid leukaemia,
Q histiocytosis, multiple

Gastrointestinal
stromal tumour
(pan-negative)

Cholangiocarcinoma

A /| myeloma and dendritic
. - cell neoplasms
@ | H|| 6»-1— p
@’Lr—‘v— Renal cell

I carcinoma

Pancreatic cancer

CoccoE et al. NTRK fusiorpositive cancers and TRK inhibitor therapy. Nature Revig

Clinical Oncology. 2018; 18: 73147.



Adults versus pediatrics NTRK

Fusion partmer
_ Tomoar NTRKT NTRK3
High frequency [>a0%]
Secreiory breaet caminomo ETvE"
Iantile fbeosarcoma and othes SQSTMI, * TPMZ © LA ® EMLE 2O V5N @
mesencymal tumours
Celuiar and mixed congenital mescblaetic | PR LANA® EMLE"© ETvg™ ©
nephrama
Intermediste frequency (3%-25%)
Papllary thyroid cancer TPR™IRF28P2 " TPME™ 1%
%m m“ M‘ ml, mn"m"
Poedistric high-grace gfioma M3 Acag*va® £nve * em’™®
TE®
NAC T QKT

Low frequency (<5%)
Gangliaglioma
Astrocytoma

PenaulLorca et al. Testing algorithm for identification of patients with TRK fusion

cancer. Llin Pathol2019; 72:46467

Paediatric cancers

High-grade glioma

Papillary

.-;.____ thyroid cancer
A

\
| Secretory breast

5_1_ carcinoma
l Infantile
.-f—ﬁbrosarcoma
Q—%‘———*— Cellular and
mixed congenital
mesoblastic
nephroma

CoccoE et al. NTRK fusiorpositive cancers and TRK inhibitor
therapy. Nature Reviews Clinical Oncology. 2018; 18:-731
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3 month old girl with a posterior-sacral
mass and neurologic symptoms
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Fic. 9. Infantile fibro-

howi -
INFANTILE FIBROSARCOMA I
ranged in fascicle‘s. Note
E. B. Cuung, MD, PuD* anp Franz M. EnziNGErR, MD' AL

Cancer 38:729-739, 1976. tatic tamor 4 monthe af-

ter amputation of the in-

- :‘Q.’.‘. v '\.W B N volved leg. Same case as |

St L L N \.¥ NRY Fig. 8 (H&E, X180, [

LPTRATE e, VLR, S R MRS AFIP Neg. 73-8300). |

" " . N Rt AL AW NG 3

A Few prior series of SRS SN RN

Y

Apediatricol/ fij:s
fibrosarcoma 5

A 53 cases < age 5 from AFIP

A Term infantile was applied
solely to denote age



To

o Io Ix

INFANTILE FIBROSARCOMA

E. B. Caung, MD, PuD* anp Franz M. ENzINGER, MD'
Cancer 38:729-739, 1976.

Age: birth-4 years (median 3 months,
mean 8.6 months)

Location: Extremities, back/trunk, head &
neck, retroperitoneum

No morphologic features, including
mitoses/necrosis predictive of behavior

Recurrence rate: 17/%
Metastatic rate: 8.4%
Overall survival: 84%




A Of the 53 cases, 31 had prior
diagnosis rendered
I 9(29%) = fibrosarcoma
I Remaining (71%) as other soft

tissue diagnoses
A RMS (5), schwannoma (3), MFH (2),
malignant mesenchymoma (2), HPC (2),
and other sarcomas (8)
A Benign soft tissue tumors (9), including
fiboromatosis (2)

A Morphology:
1) Primitive spindle cells either in

myxoid or collagenized matrix = vk Sy LA SRaUR )
- : R 2 . e R A ARSIk &
2) Inflammatory cell infiltrate, chiefly SESesss Se e - ”ﬁﬁfvg AR

lymphocytes or plasma cells
3) A striking pericytoma-like vascular
» pattern
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Karyotype

TABLE 5. Publizhed cytogenelic abarfalions in
infantife fibrossrcoma

Bource

od CEER Hga Erna Haryotypa

Fdaridakil 19 dayd  Losar SR EY 8, #1700

ot ml. [1H] lag &5 XY, o B, ¢ 01, » 20
Spedaman B i Lowar SEY +8,+17, =20

o ol [26] Img BOEY =8+, +17 =20
Gazerrran RMponats  Loawar B+ 7+ 15 a1 Tp1 )

a? al. (10} lag
Chisng mnd T days ek a5 XY, + 11, +Z0

Erzingar (1}
Dighi 3wk Lawnar FRHE, - 211411, 1T, B

al al, (8 Iag AR X - i1, 411, +1F
Aigyli 3 dmps L AR Y 41, 2

ol al. [
Dal Cin 1 Foresrm &S8EY + 01, +97, = 50

&l al. 20
Curnerg 4 daye Bame of S0XE 401,417, 230

ST e, akull

casn 2
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TABLE 3. Mybridization and overall DNA contant rasuits

FISH - .
Diagnosis no, (7.4 8 D81 1lonzr 17017z 2 0oanzd i

Qra
Fibrosarcoma
1 D s e Triftet Tri I5 1.1
F Di D (1] Tri Tri Tri 1
3 Qi D i D Tri Tri 1
4 Tot Tri Tat Tri Triat Trifted WD
] Gii i ]| Tri Tri Tri 11
& Di D Dvi Trifet 5] i 1
T Di D ] Tri Tri T 1
& Trinet Tri Tat Trifat Trilnat Tri 15
@ i (B Tri Trintal (] Triftet 1.1
10 Di s Trittet\pand o Tri IS 13
" ie]] i i Qi (& D 1
12 (]} 5] Tri (]| Tri Tri 119
13 Tri (1] 11 D Tri Tri 1.3
14 Qi (n D (] Dii IS5 1
|- ] 8] o] ] [u]] (o] 1
18 (] [ i G (] (] 1
= === b=l == Bi=1i 1111 | (—— D v o jnnm B8N osmm e D i mimmnmn S i
Callular
fibromatceis
-] (]l i | (] ] (]| 15 1
19 Tri Tri Tat Tri Triftet s 15
it i (b s Di Gii 0 |

CH, disamic; 1rl, trisomic; tel, lairagomic, panl, pentasomic, 1S, insufficient hybrdization signal; KD, noi dona
* DMA index of T, tumor indistinguishable fram narmal

y Florescence In situ hybridization
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A novel ETV6-NTRK3 gene fusion in
congenital fibrosarcoma

Stevan B. Knezevich, Deborah E. McFadden, Wen Tao, Jerian F. Lim & Poul H.B. Sorensen

15

Table 1 » Cytogenetic and FISH analysis of CF5S cases

Case  Age Site
1 1 mon flank
2 2 man calf

3 3 days thigh

4 11 mon knee

Karyotype

46-49, XX, -X,add(1)(qd3},+2,+11,
del{12)(p13), rea(15)(q25-
qter),+20 [24]

48, XY (3120 (p10;q10),+8,+11,
der{15)t(12;15)(p13;q25-26) [6]
49,idem,+20 [4]

48,XY,+11,rea{15)(g26),+21 [16] /
48 XY, +8,+11,rea(15)(g26),+21
[2147,%¥,+11,rea(15)(g26) [2]

46, XY [25]

12p13 and 15g25-26
Rearrangements by FISH

der(1)t(1;15)(g43;925-26)
der(12)t(1;12)(g43;p13)
der(15)t(12;15)(p13;525-26)

der{d4)t{4;15)(q10;q25-26)
der(12)t(4;12)(q10;p13)
der(15)t{12;15)(p13;925-26)

ND

ND

Mon, months: MDD, not determined




A Novel ETV6-NTRK3 Gene Fusion In
Congenital Fibrosarcoma

i
= i &
a TEL {nt 1033) - TRKC (nt 1601)
gleid gic toccog ot gan gag cac goc alg cocalt grg aga ata goa gRt gig oag cac att zag agg ags gac atc gig dig aag cga gas agggt
«— VS¥S PREEHAMPIGRIADVQHIKEKIZERDEY LKRE LG
. ¥
12 12 13 13

C

NH, —

b COXOH ETVe

S emnum (S o NTRKS

FEFE — |
NIt ;*,‘,fjj; "I 0N ETV6-NTRK3
Knezevich SR, McFadden DE, Tao W, Lim JF, Sorensen PH: A novel ETV6-NTRK3 gene fusion in congenital fibrosarcoma. OHSU

Nature Genet 1998, 18:184i 187



Congenital Mesoblastic Nephroma

Cellular

> o = 5 4 7, -
- - 4 Ay 8 o '.. 7 E
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ongenital Mesoblastic Nephroma t(12;15) Is

.. | Associated with ETV6-NTRK3 Gene Fusion

e et

“*- Cytogenetic and Molecular Relationship to Congenital |

| (Infantile) Fibrosarcoma AIP November 1998, Vol 153, 0o, 5




Congenital Mesoblastic Nephroma t(12;15) Is
Associated with ETV6-NTRK3 Gene Fusion

Cytogenetic and Molecular Relationship to Congenital

(Infantile) Fibrosarcoma ..z rusin et
AP November TO08, Vol 153 No. 5
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Congenital Mesoblastic Nephroma t(12;15) Is
Assoclated with ETV6-NTRK3 Gene Fusion

Table 1. Clinicopathological Features, Karyotypes, ETVG-NTRK3 Fusion, and FISH Findings in Congenital Mesoblastic Nephromas
and Congenital Fibrosancormas
ETVE-NTRK3 FISH
Case Age Sax  Sita'histology Karyotypa fusion ETV@region Chra Chr 11
CMM1 1D M Kidney/Cellular 47 XY, +11.1(12,15)p13.026) Yes Rearrangad Di Tri
CMMZ2 10 F  Kidney/Mixed 46 XX Yes Hearrangad Di i
CMM3 60 M Kidney/Callular 47 XY, +11 112,15 p13;026) Yes Hearrangad Di Tni
CMM4 30 M Kidney/Classic 46 XY MNo Monrearranged Di (]
CMHNSs 160 F  Kidney/Mixed ND MO Rearranged Di D
CMNEe 1D M Kidney/Mixed ND MD Rearrangad Tri ]
CF51 230 M Back 48 XY, +11,add{15){g26),+20 Yos Roarrangad D Tri
CFs 2 ab F Back 51X add(5) p15),+8,dal(10)}p11.2), Yes Hearrangad Tri Tni
+11.1(12;15)p13;026),+15,+17,+20
CFs 3 BM M Hand B0XY,+8,+8,+11,+11, Yes Hearrangad Tet Tet
t{12;15) p13;q26)
CFs4 11D F Mack 49 3, + 11,1 12:15)(p13;926), MDD Rearrangad Di Di
+del(17)}p12),+20
CFsea 7D F Forearm 46 XX MO Hearrangad Di Di
CFssb WM F Forearm 49 XX, +8,+11,+20 MO Hearrangad Tri Tn

CMM, congenitel mesoblastic nephroms; M, male; F, female; CFS, congenital fibrosarcoma; D, day: M, month; ND, not determined; Chr,
chromosome; 0§, dizomic; Tri, trisomic; Tet, tetrasomic.

19




Molecular Detection of the ETVO6-NTRKS3 Gene
Fusion Differentiates Congenital Fibrosarcoma From
Other Childhood Spindle Cell Tumors

Jacqueline M. Bourgeois, M.D., Stevan R. Knezevich, ph.D.,

Joan A. Mathers, A.R.T., and Poul H. B. Sorensen, M.D., Ph.D.
AJSP. 2000:24(7):937-946.

Reduced Sensitivity of Paraffin-Based RT-PCR Assays for ETV6-NTRK3 Fusion Transcripts in

Morphologically Defined Infantile Fibrosarcoma
Argani, Pedram ; Fritsch, Michael K. ; Shuster, Amy E. ; Periman, Elizabeth J. ; Coffin, Cheryl M. AJSP. 2001; 25(11):1461-1463.

Congenital-Infantile Fibrosarcoma

A Clinicopathologic Study of 10 Cases and Molecular Detection
of the ETV6-NTRK3 Fusion Transcripts Using Paraffin-Embedded
Tissues

Jeanne M. Meis-Kindblom, MD,? Lars-Gunnar Kindblom, MD,? Tsuyoshi Ishida, MD*
Takayuki Nojima, MD,’ and Hiroshi Hashimoto, MD'  Am JClin Patha! 7001:115:348-355

Wei-Qi Sheng, MD,!-2* Masanori Hisaoka, MD,! Sumika Okamoto, MD,! Atsuko Tanaka,’ ;
20
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Timeline of discovery

21

=7,

1989-1991

1993-1994

Identification of NTRK
as an oncogene:
TPM3-NTRK1 found in
a human colorectal
carcinoma

Identification of NTRK1
fusions in papillary
thyroid carcinoma

2000

Identification of the
first NTRK3 fusion
(ETV6-NTRK3) in

infantile fibrosarcoma

2015 2017 2018

Identification of
NTRK2 fusions in
pilocytic astrocytoma

Second-generation
TRK inhibitors enter
clinical trial testing

First-generation
TRK inhibitors enter
clinical trial testing

Larotrectinib achieves histology-
agnostic and age-agnostic
responses in NTRK fusion-positive
solid tumours

|

Larotrectinib and entrectinib
receive FDA breakthrough
designation for the treatment of
NTRK fusion-positive solid tumours

CoccoE et al. NTRK fusiorpositive cancers and TRK inhibitor therapy. Nature Reviews Clinical Oncology. 2018; 184731




IFS SUMMARY TO DATE

A Classic clinical presentation (most of the time)
A Morphology
A Karyotypic abnormalities:
I None random chromosomal gains
A FISH/RT-PCR:

I Caution: Asks a specific question
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How do we diagnosis IFS?

Morphology/Clinical vs. ETV6 FISH

How do we grade IFS?
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Infantile fibrosarcoma

Most common sarcoma of infancy (0-2 years)

Age: 0-16* years (median 4 months); similar cases in adults

Sex: M=F

Location: Extremities, trunk, less common abdominal/retroperitoneal
(non-kidney), head & neck

Prognosis:
I Locally aggressive (recurrence ~25%)
I Metastatic rate (10-15%)
I Overall 5-year survival ~90%
I However T morbidity can be significant

Do Io Do I Ix




Neonate with a 6.5cm lower leg mass

VERY deep seated and
surrounding vital neurovascular
structures

Underwent biopsy

Karyotype:

i 52,XY,+2,42,+8,+12,+17,+20
[3] / 46,XY[17]

IHC:
I Patchy SMA and CD34

FISH for ETV6: NEGATIVE

OHSU



Infantile/Pediatric spindle cell tumors

Congenital/infantile ETV6-NTRK3 (~70% of cases)
fiborosarcoma

Infantile fibromatoses

- Myofibroma/tosis
- Desmoid type

- Lipofibromatosis**

PDGFR-B mutations
Beta-catenin/APC mutations

FN1-EGF, EGR1-GRIAL, TPR-
ROS1, SPARC-PDGRB, FN1-
TGFA, ETC!

Giant cell fibroblastoma COL1A1-PDGFB, rare other

Fibrous hamartoma of infancy = EGFR exon 20 ins/dup




Infantile/Pediatric spindle cell tumors

Congenital/infantile ETV6-NTRK3 (~70% of cases) -> TRK-inhibitors
fiborosarcoma

Infantile fibromatoses

- Myofibroma/tosis - PDGFR-B mutations -> PDGFB Inhibitors (Imatinib)
- Desmoid type - Beta-catenin/APC mutations  -> Gamma secretase inhibitors
(clinical trial)
- Lipofibromatosis** - FN1-EGF, EGR1-GRIAL,TPR-
ROS1, SPARC-PDGRB, FN1-
TGFA, ETC!
Giant cell fibroblastoma COL1A1-PDGFB, rare other -> PDGFB Inhibitors (Imatinib)

Fibrous hamartoma of infancy = EGFR exon 20 ins/dup



Diagnosis: Low-grade spindle cell
neoplasm, favor IFS (over MF)

A For
I Morphology
I Clinical presentation
A Age, location, locally aggressive
I Karyotype: Non-random chromosomal gains
(8, 11, 17, and 20)
A Equivocal
I IHC
A Against
i ETV6 FISH - NEGATIVE @

OHSU



Neonate with a 6.5 cm lower leg mass

Chemotherapy for 1 year (no tx effect)

‘ 10 months

- New enhancing lesion developed
- Tumor resected with positive margins

l 20 months
- Tumor recurred

- Subtotal resection performed

‘ 6 months

Chemotherapy given but no change on imaging

NGS performed to explore possible treatment options OHSU



DNA sequencing with fusion
detection: TPM3-NTRK1

A Patient was enrolled on TRK-inhibitor trial

A Two months later a new patient, first presentation at 2 months,
now with recurrence :

TPM3-NTRK1

> g
5 i & A .
7 # - f 4
4 - ‘ a
/ 7 . . » c ‘
aF J .
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N I I aK Ig lg TM  Tyrosine Kinase

— .
ANTRK family encode a series of TPM3 | TRKA
tropomyosin-receptor kinases I
(TRKS)
LMNA  TRKA

ANTRK1 (1921-g22) / TRKA
ANTRK2 (9921-22) / TRKB
ANTRK3 (15925) / TRKC EML4  TRKC

Alntegral role in neural development

A Cell cycle regulation, cellular proliferation,
and cell differentiation ETVE  TRKC

AMutations/fusions first identified in

cancerin 1 9 8 (oblerectal
carcinoma)
Davis JL, Lockwood CM, Albert CM, et al. Infantile NTRK-associated Mesenchymal

Tumors. Pediatr Dev Pathol. 2018 Jan-Feb;21(1):68-78. OHSU

ﬁ
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CORRESPONDENCE

Evaluation of a Congenital Infantile Fibrosarcoma by 2 O 1 5 - 2 O 1 6

Comprehensive Genomic Profiling Reveals an LMNA-NTRK1 Gene
Fusion Responsive to Crizotinib
Victor Wong, Dean Pavlick, Tim Brennan, Roman Yelensky, John Crawford, Jeffrey S. Ross,
Vincent A. Miller, Denise Malicki, Philip J. Stephens, Siraj M. Ali*, Hyunah Ahn

J Natl Cancer Inst. 2015 Nov 12;108(1).

An oncogenic NTRK fusion in a soft tissue sarcoma patient with
response to the tropomyosin-related kinase (TRK) inhibitor
LOXO-101

Robert C. Doebele’. Lara E. Davis?, Aria Vaishnavi', Anh T. Le!, Adriana Estrada-Bernal’,
Stephen Keysar!, Antonio Jimeno!, Marileila Varella-Garcia'l, Dara L. Aisner’, Yali Li3,
Philip J. Stephens3. Deborah Morosini®, Brian B. Tuch?, Michele Fernandes®, Nisha

Nanda?, and Jennifer A. Low* Cancer Discov. 2015 October - 5(10): 1049-1057.
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https://www.ncbi.nlm.nih.gov/pubmed/26563356

Timeline of discovery
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=7,

1989-1991

1993-1994

2000

Identification of NTRK
as an oncogene:
TPM3-NTRK1 found in
a human colorectal
carcinoma

Identification of NTRK1
fusions in papillary
thyroid carcinoma

Identification of the
first NTRK3 fusion
(ETV6-NTRK3) in

infantile fibrosarcoma

Identification of
NTRK2 fusions in
pilocytic astrocytoma

2015 2017 2018

Second-generation
TRK inhibitors enter
clinical trial testing

First-generation
TRK inhibitors enter
clinical trial testing

Larotrectinib achieves histology-
agnostic and age-agnostic
responses in NTRK fusion-positive
solid tumours

I
Larotrectinib and entrectinib
receive FDA breakthrough
designation for the treatment of
NTRK fusion-positive solid tumours

CoccoE et al. NTRK fusiorpositive cancers and TRK inhibitor therapy. Nature Reviews Clinical Oncology. 2018; 184731




Original Article

Infantile NTRK-associated
Mesenchymal Tumors

Pediatric and Developmental Pathology
2018, Vol. 21(1) 68-78

© 2017, Society for Pediatric Pathology
All rights reserved.

Reprints and permissions:
sagepub.com/journalsPermissions.nav
DOI: 10.1177/1093526617712639
journals.sagepub.com/home/pdp

®SAGE
Jessica L Davis"z, Christina M Lockwood3, Catherine M. Albert",
Karen Tsuchiya®?, Douglas S Hawkins®, and Erin R Rudzinski?
Mitotic rate/ 10 HPF Follow-up
Age at
presentation/ Size Genetic Distant Duration

Case # Sex Location  (cm)  Primary  Recurrence abnormality LR metastasis  (months)  Status
I 2mol/M Forearm 4 3 6 TPM3-NTRKI Xl 30 NED
2 birth/M Lower leg 6.3 2 7 TPM3-NTRK I X2 63 AWD
3 2molF Back 2.6 <| N/A LMNA-NTRKI 50 NED
4 2 whs/M Axilla 5 NIA I5 EML4-NTRK3 35 NED
5 birth/M Foot NTA <l 10 TPM3-NTRK | Lung 64 AWD
& 2 mo/M Foot 1.7 3 MN/A TPM3-NTRK | I AWD




TPM3-NTRK1

LMNA-NTRK1

. TPM3-NTRK1

EML4-NTRK3

TPM3-NTRK1
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Morphology revisited:

n ? 3
Literature 2016-2019
" Recurrent NTRKT Gene Fusions Deflne a Novel Subset of‘*?"gg
;! Locally Aggressive Lipofibromatosis-like Neural Tumors ok %
é Narasimhan P. Agaram, M BBS* Lei Zhang, MD,* Yun-Shao Sung, MS,* Chun-Liang Chen, MS,* ‘ﬂig;

Catherine T. Chung, MD,1 Cristina R. Antom scu, MD,* and C hmfophu DM Flctchu MD FRC Path}

Variant NTRK fusions described in pediatric (and ‘§§ R S o e e e T

adult) soft tissue tumors

Q Paediatric and adult soft tissue sarcomas with NTRKT gene :.-
i Some described -Aisk @& & ;g@‘q“ fusions: a subset of spindle cell sarcomas unified by a prominent e;

oy D myopericytic/haemangiopericytic pattern *f

i Some descmyole damd/ dGr @‘ RETTER N e N RIS 2 ng?o

i HRICIi k e f eatur es o ‘Becurrent EML4-NTRK3 fpsmns in mfar-\tlle %fg"
‘fiborosarcoma and congenital mesoblastic g fu%i ,,."
T Some descri-be#deas A | ynephroma suggest a revised testing strategy “_‘ #"g &Q .
) ) B Alacna J Church?, Monica L Calicchic?, Valentina Nardi?, Alena Skalova®, Andre Pinto®, [N A S
i Some descridbedkeads | Peora & il Carmon R comen fernandes, Nanith Jang 1 Glade g,

Andrew L Kung’, Steven G DuBois'?, Harry P Kozakewich!, Katherine A Janeway!?
Antonio R Perez- Atavde1 and Marian H Harris'

\ 4 0"
WA 7 e BN AT W AT W EOLN T Y R *‘3‘*3 Ev - Y

2N

Morphology (1976): ‘3 +ETV6-NTRK3 Is Expressed in a Subset of ALK-
1) Primitive spindle cells either in %% Negative Inflammatory Myofibroblastic Tumors
myxoid or collagenized matrix {,,.; «m:s;.:rg:Elr-avgfjp.E:tf:,éhn;;um;ﬂ;:;ndorfRebecca DeyeltRod Rassekipoul Sorensenjanessa
2) Inflammatory cell infiltrate, chiefly & oom ’y, A — :

Wy
lymphocytes or plasma cells 5? ;,,
3) A striking pericytoma-like vascular
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AIMS:

1) To characterize, including clinical demographics,
morphology, Immunophenotype, and genetics, this

iIncreasing recognized cohort of ETV6 A n e g aNTRK e O
mesenchymal tumors

2) Explore the relationshi g{if any) with IFS harboring the
canonical ETV6-NTRKS3 fusion




Case Selection

Retrospective review cases

2 BRAF point mutations
1 Homozygous CDKN2A deletion
2 No genetic alteration detected

NTRK variant
N=12

(SCH/UCSF)
N=29
ETVE neg/unknown
(SCH/UCSF) — NGS ETVE +
N=24 N=5
Excluded With NTRK fusions
N=18
Non-NTRK by
NGS (n=5) ETVE-NTRK3
N=6
QNS (n=1) f

=4

ETVE negative | | ETVE unknown

=2

f 36%




30 pts:
12 classic fusions, 18 variants

TABLE 1. Clinicopathologic Features and Outcomes

TABLE 1. (Continued)

Case Fusion Karyotype Initial Diagnosis Age (mo) Sex Tumor site Size (1 Margin Status Recurrence Mets Treatment Laro Disease Status FIu (y)
1 TPM3-NTRKI Tri 8, 12, 17, 20 IFS 2 M Arm 38 POS 2% None Debulking, chemo N NED 2
2 TPM3-NTRKI Tri 8 LG spindle cell sarcoma 0 M Thigh 63 POS Ix None Debulking, chemo Y AWD 2
3 TPM3-NTRKI None LG spindle cell sarcoma/HG at recurrence 0 M Foot 28 POS 2% Yes (lung) Amputation, chemo Y AWD 1
4 TPM3-NTRKI ND Unclassified 0 M Foot 1.7 NA None None Biopsy only Y NED 1
5 TPM3-NTRKI Tri 17 IFS 18 M Flank 42 POS None None Excision N NED 4
6 TPM3-NTRKI ND LG spindle cell tumor 36 F Axilla 6.3 NA None None Biopsy only Y AWD 1.5
7 TPM3-NTRKI ND Inflammatory spindle and round cell sarcoma 120 M Pelvic 11 NA None None Biopsy only Y NED 1.5
] TPM3-NTRK1 Trill Inflammatory fibroid polyp 2 M Gastric 4.5 POS Unk Unk Excision N LTF NA
9 TPM3-NTRKI ND Spindle cell sarcoma 0 M Pelvic 8 NA None Yes (lung) Biopsy only Y AWD 0.5
10 LMNA-NTRKI ND Myxoid DFSP 2 F Back 26 NEG None None Wide excision N NED 11
11 LMNA-NTRKI ND IFS 60 F Shoulder Unk Unk None Yes (lung) Surgery, chemo Y AWD 4
12 LMNA-NTRKI ND Cellular schwannoma 36 M Leg 6 POS 1= None Amputation, chemo N NED 10
13 MIR584F1-NTRKI ND IFS 24 F Paraspinal 23 POS Unk Unk Unk N LTF NA
14 SOSTMI-NTRKI None Unclassified 2 F Axilla 16 POS 1= None Debulking, chemo Y AWD 4
15 TPR-NTRKI ND IFS 5 M Arm 10 POS None None Excision N NED 1
16 NTRKI ND IFS 10 M Foot 25 POS Unk None Excision N NED 7
17 STRN-NTRK2 ND Unclassified 132 F  Retroperitoneal 135 POS 1% Yes (lung) Debulking, chemo Y AWD 25
18 EMIA4-NTRK3 ND LG spindle cell sarcoma 0 M Axilla 5 POS None None Excision N LTF NA
19 ETV6-NTRK3* ND Unclassified 7 F Thigh 49 NA None None Biopsy, chemo Y AWD 1
20 ETV6-NTRK3* ND Spindle and round cell sarcoma 5 M  Retroperitoneal 12.5 NA None None Biopsy only N DOD NA
2 ETV6-NTREK3* ND IFS 1 F Hand 6.4 POS None None Excision N NED 10
» ETV6-NTRK3* Tri 11, 17, 20 IFS 2 F  Abdominal wall 25 POS None None Excision N NED 12
23 ETV6-NTRK3 ND IFSt 4 F Dural 72 NA None None Biopsy, chemo Unk AWD 6
24 ETV6-NTRK3 Tri 11, 15,17 IFS 4 F Shoulder 1.8 POS None None Excision N NED 7
25 ETVs-NTRK3 ND LG spindle cell sarcoma 180 M Lung 14 POS 1= Yes (brain) Unk N LTF NA
2% ETVe+ Tri &, 11 IFS 5 M Thigh 5 Unk Unk Unk Unk Unk LTF NA
27 ETVe+ Tri & Tetra 11 IFS 0 F Thigh 5 POS None None Excision, chemo N NED 5
28 ETVe+ ND IFs 5 F Ankle 95 POS None None Excision, chemo N AWD 0.3
29 ETVé+ ND IFS 0 M Chest wall 72 POS NA Yes (lung) Biopsy, chemo N DOD NA
30 ETVe+ Tri & 17, 10, Tetra 11 IFS 0 F Foot 43 POS None None Excision N NED 0.5

Davis JL et al. Am J Surg Pathol. 2019; 43(4): 435-445.

OHSU



Clinical Summary

TABLE 2. Clinical Demographics Summary

Age (Birth-15v) Sex Location Size (cm)
Fusion Mean/Median (mo) Range (v) M F Extremity Trunk IntraAbd Other* Mean Median
ETV6-NTRK3 (n=12) 18/4 0-15 4 7 & 3 1 2 6 5
Variant fusions (n= 18) 25/3.5 0-11 12 7 8 8 1 1 5.7 48
TPM3-NTRKI (n=9) 2002 0-10 8 1 4 4 0 1 5.4 4.5
LMNA-NTRKI (n=3) 3336 0-5 1 2 2 1 0 0 43 473
Miscellaneous (n=06) 20/7.5 0-11 3 3 2 3 1 0 6.7 5

*Other (n= 3¢ 2 mucosal based (1 gastric, 1 lung), 1 head and neck.
F indicates female; IntraAbd indicates intraabdominal; M, male.

A Recurrence 24%
A Metastasis 12%
A Overall survival 91%

i1/ 3 of pati entos on tCKr
therapy OHSU
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Immunohistochemistry (IHC)

Non-specific conventional
IHC, +/-patchy expression:

SMA (50-60% cases)
CD34 (40-65%)

S100 (30-60%)
CD30 (60-75%)

Rare desmin




Immunohistochemistry

PanTRK: Sensitivity = 95 - 100% / Specificity = 92 - 100%

Am_.".Surg Pathol = ‘v'blum 42 Nuber ?]uly 218
Pan-Trk Immunohistochemistry Identifies NTRK
Rearrangements in Pediatric Mesenchymal Tumors

Erin R. Rudzinski MD,* Christma M. Lackw::md Ph.D;‘ Brad!ey A. Stohr, MD PhD,z“

TPM3-NTRK1 STRN-NTRK?2 ETV6-NTRK3
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Summary:

A

Variant and classical pediatric NTRK fusion tumors: shared
overlapping clinical features, morphology, and IHC

I Suggest related/same entities = IFS
IHC.:
I Commonly employed IHC of limited value

I Consistent panTRK expression, thus may be useful diagnostic
adjunct

FISH: ETV6-base probes failed to detect 36% of ETV6-NTRK

cases and all variants g




Summary: Molecular

A 35 cases adequate DNA for molecular testing:
I 86% NTRK
I 6% BRAF
I 6% none

I 2% CDKNZ2A



O day old M
perirectal mass

BRAF point
mutation




