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NTRK fuze v mezenchymalnich tumorech

Vzacné: 0.2-1% vsech sarkomu

Tumory s NTRK-rearanzemi jsou Castejsi v pediatrické populaci, ale identicky vypadajici
tumory se vyskytuji i u dospelych

1998 — ETV6-NTRK3 fuze byla detekovana v infantilnim fibrosarkomu a celularnim
kongenitalnim mezoblastickém nefromu (= identicky tumor v ledvinach)

2014 - dalsi NTRK genové fuze jsou postupné detekovany v mezenchymalnich tumorech
s rozlicnou morfologii:

* Infantilni fibrosarkom/Celuldrni kongenitalni mezoblasticky nefrom e dnotk h ,
* Inflamatorni myofibroblasticky tumor | | lednotky zahrnute ve
e Adultni fibrosarkom NOS WHO 2013

LG vietenobunécny sarkom
Myopericytom/hemangiopericytoma-like
Lipofibromatosis-like
Schwannom/low-grade MPNST-like
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A novel group of spindle cell tumors defined by S100 and
CD34 co-expression shows recurrent fusions involving RAF1,
BRAF, and NTRK1/2 genes
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Novel NTRK3 Fusions in Fibrosarcomas of Adults
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(Am J Surg Pathol 2019:43:523-530)
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ETV6-NTRK3 Is Expressed in a Subset of ALK-Negative
Inflammatory Myofibroblastic Tumors

Ali H. Alassiri, MD,*{ Rola H. Ali, MD,} Yaoqing Shen, PhD,§ Amy Lum, BSc, |
Caron Strahlendorf, MD,¥ Rebecca Deyell, MD,* Rod Rassekh, MD,¥
Poul H. Sorensen, MD, PhD,# Janessa Laskin, MD, | Marco Marra, PhD,§ Stephen Yip, MD, PhD.,#
Cheng-Han Lee, MD, PhD,** and Tony L. Ng, MD, PhD*#

Demonstration of ETV6-NTRK3 in IMTs lends
support to the notion that there is biological overlap
between IMT and CIFS due to the commonality in their
pathogenesis driven by oncogenic fusion tyrosine kin-
ases. This is supported by the clinical behavior of both

ROSI, PDGFRf, or NTRKI fusion oncogenes.?”*® We
propose that assigning specific clinicopathologic classi-
fiers such as IMT and CIFS among tyrosine kinase—
driven myofibroblastic/fibroblastic tumors may be of
lesser importance than the identification of the fusion
event itself, particularly with the availability of ther-
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ETV6) NTRK fusions. The clinical features, morphology, im-
munophenotype, and genetics of 12 classic ETV6-NTRK3 fused
infantile fibrosarcoma and 18 variant NTRK-rearranged mes-
enchymal tumors were evaluated. For both classic and variant
groups, the age at diagnosis ranged from birth to 15 years (me-
dian, 4mo) with no sex predilection; the most common sites
involved were the extremities and trunk. The rate of local re-
currence and metastasis were not significantly different (re-
currence rate: 11% classic, 40% variant; metastatic rate: 18%
classic, 25% variant). Classic and variant NTRK tumors had an
overlapping spectrum of histologic features, containing haphaz-
ardly arranged primitive cells in a myxoid background and/or
spindle cells in long fascicles. Both groups showed diffuse pan-
TRK expression by immunohistochemistry. Otherwise, the im-
munoprofile was nonspecific, but similar between both groups.
No statistical difference was seen in any clinicopathologic feature
between the classic ETV6-NTRK3 and variant fusion cohorts.
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A. Primitive cells in myxoid background B. Spindle cells in intersecting fascicles = fibrosarcoma C. Myoid areas
D. IMT-like morphology with marked chronic inflammation and focal nuclear atypia
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Tumory v obou skupinach byly obvykle slozeny z 2 a vice morfologickych
patternd

,Pediatrické NTRK-rearranzované mezenchymalni tumory jak s klasickymi
ETV6-NTRK3 fuzemi, tak s alternativnimi NTRK fuzemi pravdéepodobné
predstavuji spektrum jedné IézeI s rozpoznatelnymi klinickopatologickymi
vlastnostmi“
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Recurrent BRAF Gene Fusions in a Subset of Pediatric
Spindle Cell Sarcomas

Expanding the Genetic Spectrum of Tumors With Overlapping
Features With Infantile Fibrosarcoma

Yu-Chien Kao, MD,*1 Christopher D. M. Fletcher, MD, FRCPath [ Rita Alaggio, MD,§
Leonard Wexler, MD,|| Lei Zhang, MD,* Yun-Shao Sung MSc¢* Dicle Orhan, MDY
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Sex Site SMA CDh34 S100 Desmin Gene Fusions

1 F RP Patchy + NA - - SEPT7-BRAF*,¥

2 F Pelvis NA NA NA NA BRAF rearrangementt
3 F Pelvis Focal+ - - - BRAF rearrangementt
4 M T6-12 spine (extradural) NA NA - - CUXI-BRAFV .}

5 M Thigh Focal+ - - Rare cells BRAF rearrangementt
6 M Foot - + - - EMI4-NTRK3* ¥

7 M RP + + - - TPM3-NTRKIt.§

8 F Forearm NA NA NA NA Unknown

9 F Lumbar + - - - Unknown

1 F RP - NA - - Unknown

infant with a retroperitoneal lesion. Our findings of recurrent BRAF
gene rearrangements in tumors showing morphologic overlap with
IFS expand the genetic spectrum of fusion-positive spindle cell
sarcomas, to include unusual presentations, such as older children
and adolescents and predilection for axial location, thereby opening
new opportunities for kinase-targeted therapeutic intervention.



1-rocni chlapec s retroperitonealnim tumorem, ktery prorustal do paravertebralni svaloviny —
morfologicky odpovidal infantilnimu fibrosarkomu, ale ETV6 FISH byla negativni
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Church?, A Al-Ibraheemi?; *Oregon Health & Science University, Portland, Oregon; “Boston Childrens
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& Science University/ Doernbecher Children’s Hospital, Portland, Oregon; Oregon Health & Science
University, Portland, Oregon

Society of Pediatric Pathology Meeting, March 15th - 17th, 2019
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Spindle Cell Tumors With RET Gene Fusions
Exhibit a Morphologic Spectrum Akin to Tumors With
NTRK Gene Fusions

Cristina R. Antonescu, MD,* Brendan C. Dickson, MD,7 David Swanson, BSc¢, 7 Lei Zhang, MD,*
Yun-Shao Sung BSc* Yu-Chien Kao, MD,} Wei-Chin Chang, MD,§ Leili Ran, PhD, ||
Alberto Pappo, MDY Armita Bahrami, MD,# Ping Chi MD, PhD,||
and Christopher D. Fletcher, MD**

(Am J Surg Pathol 2019;00:000-000)
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ORIGINAL ARTICLE

(Am J Surg Pathol 2016;40:1407-1416)

Recurrent NTRKT Gene Fusions Define a Novel Subset of
Locally Aggressive Lipofibromatosis-like Neural Tumors

Narasimhan P. Agaram, MBBS* Lei Zhang, MD,* Yun-Shao Sung, MS,* Chun-Liang Chen, MS,*
Catherine T. Chung, MD,{ Cristina R. Antonescu, MD,* and Christopher DM Fletcher, MD, FRCPath}

Genetic IHC +
Abnormality
TPR-NTRKI
TPM3 - NTRKI e CD34
LMNA-NTRK1
LMNA-NTRK]I * 5100

LMNA-NTRKI
LMNA-NTRKI
NTRKI
NTRKI
NTRKI

N o




Inflamatorni myofibroblasticky tumor

* 50-60% pripadu ma rearanzi ALK genu
 Alternativni fuze zahrnuji NTRK3, RET, ROS1, PDGFRB, IGF1R

* Nékteré pripady jsou morfologicky nerozliSitelné od infantilnich fibrosarkomu
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Sarkomy délohy s NTRK fuzemi



NTRK Fusions Define a Novel Uterine Sarcoma Subtype
With Features of Fibrosarcoma

Sarah Chiang MD,* Paolo Cotzia, MD,* David M. Hyman, MD,{ Alexander Drilon, MD,
William D. Tap, MD,§ Lei Zhang MD,* Jaclyn F. Hechtman, MD,* Denise Frosina BS,*
Achim A. Jungbluth, MD, PhD,* Rajmohan Murali MBBS, MD, FRCPA* Kay J. Park, MD,*
Robert A. Soslow, MD,* Esther Oliva, MD,||Y A. John lafrate, MD, PhD,||Y Ryma Benayed PhD,*

Marc Ladanyi MD,* and Cristina R. Antonesc, MD*

(Am J Surg Pathol 2018;42:791-798)
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TABLE 1. Clinical Characteristics of the Cohort

Treatment

Outcome (mo)

Case Age (v) Signs and Symptoms Disease Site
1 46 Vaginal bleeding Cervix
2 27 Fibroid uterus Corpus
3 47 Vaginal bleeding Cervix
4 42 Vaginal bleeding Cervix

Surgery, chemotherapy
Surgery
Surgery, chemotherapy
Surgery

Alive with disease, 7

No evidence of disease, 11
Died of disease, 78

No evidence of disease, 2
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https://doi.org/10.1038/541379-018-0184-6

Uterine and vaginal sarcomas resembling fibrosarcoma:

a clinicopathological and molecular analysis of 13 cases showing
common NTRK-rearrangements and the description of a COL1AT-
PDGFB fusion novel to uterine neoplasms
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W. Glenn McCluggage®
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STRN-NTRK3-rearranged
Mesenchymal Tumor of
the Uterus

Expanding the Morphologic
Spectrum of Tumors With
NTRK Fusions

To the Editor:

We have followed with great
interest several recent reports pub-
lished mainly in this journal on

Michael Michal, MD, PhD*+
Veronika Hajkova, MSci

Alena Skalova, MD, PhD*

Michal Michal, MD*

*Department of Pathology

TBiomedical Center, Faculty of Medicine
in Pilsen, Charles University

iBioptical Laboratory Ltd, Pilsen
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Larotrectinib for paediatric solid tumours harbouring The Use of Neoadjuvant Larotrectinib in the Management of

NTRK gene fusions: phase 1 results from a multicentre, Children With Locally Advanced TRK Fusion Sarcomas

Open-labEL phase 1/2 Study Lancet Oncol 2018: 10: 705-14 Steven G. DuBois, MD"; Theodore W. Laetsch, MD?; Noah Federman, MD¥; Brian K. Turpin, DO®; Catherine M. Albert, MD®;
! ’ Ramarmoor thy Magasubramanian, MD%; Magan E. Anderson, MD”; Jessica L. Davis, MD?; Hope E. Qamoos, MSMNY;

Theodore W Laetsch*, Steven G DuBois*, Leo Mascarenhas, Brian Turpin, Noah Federman, Catherine M Albert, Ramamoorthy Nagasubramanian, Mark E. Reynolds, PhD"; Scott Cruickshank, “1-";;5 Michael C. Cax, 3harng:_13cugIa-: S. Hawkins, MD™,

Jessica L Davis, Erin Rudzinski, Angela M Feraco, Brian B Tuch, Kevin T Ebata, Mark Reynalds, Steven Smith, Scott Cruickshank, Michael C Cox, Leo Mascarenhas. MD™; and Alberto S. Pappo, MD

Alberto S Pappo*, Douglas S Hawkins*
Cancer  MWovember 1, 2018

e Zhruba 90% pacientti s NTRK rearanZzovanymi nddory reagovalo na terapii

7 /7

* | pacienti s pokrocilymi metastatickymi nadory dosahli dlouhotrvajici Iécebné
odpovédi

 Terapie prvni volby pro mnoho pediatrickych pacientu s lokdlné pokrocilym
onemocnénim nyni zahrnuje chemoterapii, radioterapii a v nékterych pripadech i
yinvalidizujici chirurgicky zakrok

Mon-TRK fusion TRE fusion

® Preopera‘C’nll pOUiiti LarOtrECtinibu U L0 - '1.5;_. IEI |:|In1“au'|tile1=|I:|n:v_r.arr:crn"u?lI
s . o ’ 4 40 i [ 5oft tissue sarcoma
takovych pacientu vede k vyraznému 0y T
zmenseni nadoru, coz napomaha omezit ’
rozsah chirurgického zakroku
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* Daleko méné nezadoucich ucinku ve
srovnani s chemoterapii

Maximumchange intumour size (%)




S e e“'r; * Posledni studie ukazuji, ze mezi typem kinazoveé fuze .

ALY LR A (NTRK, BRAF, RET atd) a klinicko-patologickymi vlastnostmi

£ Wil T A S tumoru neni nejspis velky rozdil

har| f‘%”f / "3( 4‘?‘31 * Kinazové inhibitory (NTRK, RET) pfedstavuji novou a
(T ; efektivni moinostYécbyjak pro pacienty s IJokéIné

pokrocilym, tak metastatickym onemocnénim
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