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TRK fusions found in diverse cancer histologies
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Estimated 1,500-5,000 patients harbor TRK fusion-positive cancers in the United States annually
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Efficacy of Larotrectinib in TRK Fusion—Positive Cancers in Adults and Children
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of three protocols: a phase 1 study involving adults, a phase 1-2 study involving children, or a
EDITORIAL FEB 22, 2018

phase 2 study involving adolescents and adults. The primary end point for the combined Developing Anticancer Drugs in Orphan Molecular

analysis was the overall response rate according to independent review. Secondary end points Entities — A Paradigm under Construction

included duration of response, progression-free survival, and safety. E Andes

RESULTS A total of 55 patients, ranging in age from 4 months to 76 years, were enrolled and
EDITORIAL FEB 22, 2018

treated. Patients had 17 unique TRK fusion—positive tumor types. The overall response rate was . . :
que IRK P P P Developing Anticancer Drugs in Orphan Molecular

75% (95% confidence interval [CI], 61 to 85) according to independent review and 80% (95% Entities — A Paradigm under Construction

CI, 67 to 90) according to investigator assessment. At 1 year, 71% of the responses were E André
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FIGURE 1. Representative H&E images of various cases with a variety of NTRK rearrangements include (A) case 9: LMNA-NTRK1
fusion; (B) case 3: TPM3-NTRK1 fusion; (C) case 13: NTRK1 amplification; (D) case 14: NTRK2-STRN fusion



FIGURE 1. (E) case 17: ETV6-NTRKS fusion; and (F) case 18: ETV6-NTRKS fusion H&E indicates hematoxylin and eosin
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TABLE 1. Pan-Trk and TrkA IHC Characteristics for NTRK-rearranged Mesenchymal Tumors

Staiming Patiern
Pan-Trk TrkA
Case Site NTRK Gene Parimer Gene Cytoplasmic  Nuclear Cytoplasmic  Nuoclear
1 5T NTRK! ntron B TPM3 intron 7 44 - o+t -
2 ST NTRK! mtron B TPM3 intron 7 +++ - o+t -
3 5T NTRK! mtron B TPM3 intron 7 44 - b
4 ST NTRKT intron 8 TFM3 intron 7 += - +++
3 ST NTRK! ntron B TPM3 intron 7 +++ - +++ -
f aT NTRET TPM3 +++ - NI ND
T ST (gastnic) NTRKT mtron 8 TPM3 intron 7 +++ - ND ND
8 ST NTRK! ntron 10 LMNA intron 3 ++ - +++ -
9 aT +++ -
14 AT ++ -
11 10 +++ -
12 aT ++ -
13 8T — ++ -
14 sT NTRKZ2 cxon 4 STRN exon 15 ++ - ++, Dot —
15 8T NTRK3 mtron 13 EMIA4 mntron 2 + + +, Dot +
16 ST NTRKZ mtron 13 ETVF6 intron 5 + +++ ++, Dot ++
17* 8T NTRES intron 14, intron 14% ETV6 mtron 5, intron 5% ++ ++ ++ ++
18* 8T NTRKS miron 13 ETVF6 intron 5 + + ++ +
19* 8T NTRK3F mtron 14, mtron 13 ETV6 intron 5, intron 7 + + +, Dot +
20* 5T NTRK3 intron 13 ETV6 intron 5 + + + -
21 ST (dura) NTRKS ETVa + ++ ND MDD
s 5T NTRKS intron 14 ETV6 intron 5 + ++ ++, Dot +
23 ST ETVo+ + . +4_ Dot -
24 8T ETVa+ - + ++, Dot -
25 sl ETVa+ - + ++ +
26 ST ETVa+ + ++ +4 +4
27 ST ETVo+ - + ++ -
2B* Fenal NTRKS intron 13 ETF6 intron 5 - > +++ -
9 Renal ETVa+ + + NI MND
Renal ETVa+ + + ++ Dol =
|_.9‘-Ll] 5T QNS QNS - + - +

*Original cylogeneic testing negative for ETVE-NTRE Y translocation (FISH, RT-PCR, or karyolype).

Flwo distinet Musson breakpoints betwosn ETVE and NTREY were adeatifbed in this case.

FISH madicates Auorescent im site hybridization; W, not done; OMNE, quantity nol sufficient; RT-PCR, reverse-transeriplase polymerase chain reaction; 5T, sofi tissue,




TABLE 2. Pan-Irk and IrkA IHC Characterstics Tor Non-NTRE-rearranged Mesenchymal Tumons

H-Il.ﬁ‘ I*aiicms
Pam-Trk TrkA
s I ki i Expecied Futation kdecied "yl wplasamic P uchear Ay inplasmic Muclear
1 [ e PR = = = =
] IHSP PN = = Ikl =
1 FHI FFR eadom T = = Ikl =
4 FH FFE cxon 0 = +, Dol =
3 o FGFR cxom 0 - - + -
fs L apasdily et P osie - - .
7 | apsodilaslosmialasis Musie = = - -
H P il NI = = +, Do =
] P yanfiburconss, W3 - - I -

qx Lowwegrade spimdic celll lesiom Mome 0] B MW - -
43 Livw-grade spimdle cell kesion Muome + = +F -
A4 Livwwegrade spimdle celll kesion Mome = = = =
L L grade spimdic celll lesion Mome U] B Wi - -
[ Livw-prade spimale celll lesiom Mo

47 Metanephno stromal temir AR AF VO

18 {lassic mesohlasisc nophroma Mome kol

q% Collular mesohlastic nephroma EfiFR msintion M M
5 Clear ooll murcoms of the kidney L] b i, [l

IS inelcaios dermatsl] hiossoom prolabenans, FH, Shross Bamamnamia of inlsscy; IMT, inllammalsry myolibaoblasio fomsss; BMIPHST, maligmani peiplennl nervo
slasih nimor, ME mol dene;, KRS ol lomgy o o
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FIGURE 2. NTRK1 rearrangement. Strong diffuse cytoplasmic staining for pan-Trk was seen in most
NTRK1-rearranged tumors (A, case 9: LMNA,; B, case 3: TPM3). A few tumors showed moderate (C, case 8:

LMNA) or weak (D, case 13: NTRK1 amp) but diffuse cytoplasmic staining.
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FIGURE 3. NTRK2 rearrangement. A, Pan-Trk IHC showed diffuse, moderate cytoplasmic staining in 1 case
with an NTRK2-STRN fusion (case 14). B, TrkA IHC in this same case showed diffuse, moderate cytoplasmic
staining with perinuclear dot accentuation (a nonspecific pattern).



21545 2 (NTRK3)

L LR L R T €
o j‘hi. L {3 r s ¥4
| T K o L

Y 'i‘ff; ok

. TEA L T LT g
ﬁ"‘. -Fllfhl "'J* L "H"' = )

Il ".1-. H’-I-'lﬁ Ii':'r-l;..

I -y fs . vy
i j.’.}fruiil J.ll._-.-:-‘:l,_:'}ffl' I“’!"{.'!; |
;fﬂr o 1r' g 1:-“ Ih":il? :f.f 1:-.’
,';_,,r" 4 .‘ P Lr'1l'| o r rqui:,l'l','_-l s ]

bt T ™ . Mg o Ny
DN EL T A Vool Wik
(e (LNl DY T 000 68 VS

ﬁl i I,l i i ‘ ‘ i I.'

i' r*':: ,.| rlr‘:--':l-::"::.q"_q : 'ii1" I.: I...I-I-.;l.-‘
WG AL TR Yy Ty e o WS
e S
#r;"i'li: ; ‘ :::"f' -.'-'h!”i' !"lill:*' 4 .i..'j-".-{"l

: +4 |.I-'r-..='.. AR o o
s iaa s ST

R N I R o
11! : L ] 'Jr.": 3 l‘l‘"ﬁj'f‘i
'r e ol
I"" ih *;:ﬁ;‘

Bt 20
}- . "‘ﬁ. 1k H...u'.,

#
I i L]
AR U ey L T
A i L] '1-.,"!‘ a.' h_-l'_.l-";-" ; j_'_'l ol - [P
gﬁa:-n“:ﬂ.t ""1:'!1 » -t,i-:._:_ 4 —_:f'.._::{'{\::;:-':}?‘ ) _-'E =

g L 5 P
W SELY o b T W o8, DO et

FIGURE 4. NTRK3 rearrangement. Nuclear staining in ETV6-NTRK3-rearranged tumors ranged from strong (case 16: A, B) to
moderate (case 17: C, D) to weak (case 18: E, F).
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FIGURE 4. NTRK3 rearrangement. Nuclear staining in ETV6-NTRK3-rearranged tumors ranged from strong (case 16: A, B) to

moderate (case 17: C, D) to weak (case 18: E, F).
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FIGURE 5. Pan-Trk IHC was negative in non—NTRK-rearranged cases; (A) dermatofibrosarcoma
protuberans (case 1: pan-Trk) and (B) malignant peripheral nerve sheath tumor (case 20: pan-Trk).
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ORIGINAL ARTICLE

Pan-Trk Immunohistochemistry Is an Efficient and Reliable
Screen for the Detection of NTRK Fusions
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and 20 cases negative for NTRK Tusions on Archer. OF 23 cases
with NTRK rearrangements, 15 had known activating lusions.
Archer detected Musion transcripts in 6 of ¥ novel NTRK re-
arrangements of uncertain functional signilicance. Pan-Trk THC
was positive in 20 ol 21 cases with NTRK lusion transcripls
confimmed by Archer. The discordant negative case was a mis-
match repair- deficient colorectal carcinoma with an ETV6-
NTRKI fusion. All 20 additional Archer-negative cases had
comcordant pan-TREK THC results. Pan-Trk THC sensitivity and
specificity lor transcribed NTREK lusions was 95.2% and 100%,
respectively. All positive THC cases had cytoplasmic staining
while the lollowing fusion pariner-specific patterns were dis-
covered: all 5 LMNA-NTRK! lusions displayed nuclear mem-

Sponse raie Tor pancnis with v71 RK Tusions.” -

Screening NTRK fusions 15 usually done on a molec-
ular level and can be achweved with next-generabon
sequencing (NGS) of DNA, or targeted BRNA testing.
However, molecular analyses are still expensive, comparable
time-consuming and samphng error or nucleic acid degra-
dation can pose a technical nsk. Immunohistochemistry
(IHC) 15 a well established method, usually less expensive
and fast compared with current molecular tests. Here, we
mvestigate pan-Trk THC as a faster and more tissue-efhicient
method to wdentify NTRK fusions.
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