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[ HZ ] ML EFRZIRMEE R4 (neurotrophic receptor tyrosine kinase, NTRK ) [l & 48 - J& 2l AL
PR SCAR B IR SR 2, nFLAR . MEVR MR DA KB LT 4 R S . NTRK1/2/314 56 P i HE S U LBk R
324§ ( tropomyosin receptor kinase, TRK ) Z5F3 (AL ANIE , FRIBNIRLG 8 ORI AE RS . 7EdE
NI AT ( non-small cell lung cancer, NSCLC ) H1, NTRKfl& & A AR 70.1%-1%, F KN FZIK (epidermal
growth factor receptor, EGFR ) YENSCLCH it WL2845 , {HEGFR G719AZAE & iR (£492% ) , HEGFRZEZSH
FNTRKF A AL 5 G o A SCHE UCAHE Vi A PE R R 2H 2L W] I 45 EGFR G719AZ 8 FILMNA-NTRK1 i 5745 5
PRI, I8 5 SCHRE S BT NTRKRL A AR 5 FENSCLCH WAE FH DL X S EGFREEAL Z AN FR, LI RIXTNTRK
flE A8 S NSCLCIINIR
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[ Abstract ] Fusion variations of neurotrophic receptor tyrosine kinase (NTRK) are oncogenic drivers in various sol-
id tumors such as breast cancer, salivary gland carcinoma, infant fibrosarcoma, etc. Gene rearrangements involving NTRK1/2/3
lead to constitutive activation of the tropomyosin receptor kinase (TRK) domain, and the expressed fusion proteins drive
tumor growth and survival. NTRK fusions are estimated to occur at a frequency of approximately 0.1% to 1% in non-small cell
lung cancer (NSCLC). Epidermal growth factor receptor (EGFR) mutations are prevalent in NSCLC, but the frequency of
EGFR G719A mutation is relatively low (about 2%), and EGFR mutations are typically mutually exclusive with NTRK fusion
variants. The study presented the first documented case of lung adenocarcinoma harboring both EGFR G719A mutation and
LMNA-NTRKI fusion. A review of the literature was conducted to elucidate the role of NTRK fusion mutations in NSCLC and
their relationship with EGFR mutations, aiming to enhance the understanding of NTRK fusion mutations in NSCLC.
[ Keywords ] Lung neoplasms; NSCLC; EGFR mutation; NTRK fusion
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Wang %4218 T1HINSCLCZ A2 (Osimertinib) (Fll[1]
EGFR 19delfIT790M %72 ) $E &7 J5 T 245 3 A AR -1
LMNA-NTRKIfEG 5], LMNA-NTRK 15 & PERS 78
SEFENSCLCHIH A IR IE . #ENSCLCHIZR J AR K 32 &

(epidermal growth factor receptor, EGFR) [ .58 AF S 1Y
FZEH19del FIL8SSRFEAE, HAh /L5 8 G719X . Ak ik
FI8ifiA L MR 199 AL SMEF20 S7861. TR 204 A
ANETF21 L861Q , VA ANEF18-25 (1 i £ A ek & = T
FI#E HE (EGFR-RADSIMIEFFR-PURB) %%, KA AR
B A LS X SR AR ORI, NTRKIRG AT RE 2
EGFR-1 22 98 1 41 1 375) (tyrosine kinase inhibitors, TKIs)
BT 25 L 22— JH & EEGFR G719A% 754 I NTRK 1)
B A G R DA o AN SCHGE LI EGFR G719A% R &
JFLMNA-NTRK IG5 il B G RO BEN
FEIRAR S I £ S W YA TR A 2

1 IR

BE LN, 594/ 20234F6 H A IR R AL LA
WAL U ABE o M3 3 5L LT 2 494 (computed
tomography, CT) /A7 fili I M5 55 S B Btk 4 2%
5 (S1 mmx34 mm) , 5N filisE, J& R LA Sk /N
sctulpe, A AT PITERbKEGESZ s BB e ARk

(2R, 4R, SIX, 7IX) | XU 0L 224 R EL 2552, Bk
FALTARK, FARZI10 mm, Al 45542 B2 s ik (18]
1) o BeAh, kiR B4 (magnetic resonance imaging,
MRI) 7R A7 VAR S5 1505, 4 a5 B AL R Tk
AR o FREAECTHI S T2 B i 28 RIS A AR HEAT ZHE 0 BEAG:

] @

2, B T R L IR (LU ERE) Rl IR 254 (2%
HE ) 1y 53 R ARG [ IR A - AL (hematoxylin and
eosin, HE) Qe ] i I SRR ULIEI2 ], Sl AR 731
HCT4AN3MI1b IVAH

20234E7 A XTIt 200 5 4 TDNA/RNA-based
—ARIJF (next generation sequencing, NGS) FEEI K, 45
R /R: EGFR G719A7F 5 (exon 18 ¢.2156G>C, RAEFE
[#33.92%) ; £FJ2#EHA/C (lamin A/C, LMNA) (exon 2)
5NTRKI (exon 11) KEMG S (EI3A), BILMNA-
NTRKIfAZE5 [LMNA (chrl:156100564)-NTRK1
(chr1:156844698) L2N11], fil& /=X ILE3B, 54k, #h5E
TP AAE
FYEIE, aEIBCHT/RNTRKIBT R E BR D B5 S, Fon
NTREKFlABHM:

T NGSH M 25 A LEGFR G719A% g, BH T
202347 A IR L IRF 285 )2 (Afatinib) #EAYAYT (30 mg
qd) o VP AREACTR/RA T % AE 46/ (34.9 mmx
23.3 mm) , JAYT AIJE CTXF IR A S ULIEI L. R4k IR AR
JEFORIRYT VAR, WIS IR TS | FE R . %
M RGN . B T202447 752 A B o e

(45.6 mmx32.0 mm) , FUWFHPINTRKRLEG 1[G
7T % BRI 5 B R R TR IRYT, 8k TR
ST ALY, HRTEE O 832 V0 RO [ b ik
H (gross tumor volume, GTV) LRk, GTVNGTVAN M
JEIEl 2z Rk LA, b5 Rl : 9S%PTV 60 Gy/2 Gy/30 F,
95%FGTV 72 Gy/2.4 Gy/30 F] FI2NEIALS T (15 6ih % —
#1700 mglk &5 -R41600 mg ivgtt g21d) , IGTTAHXTIIF]

)(€J)

(fluorescence in situ hybridization, FISH)

Oral Afatinib

| | .
|

June, 2023
Tumor detected
(51 mm X34 mm)
and diagnosed with mutation combined with
lung adenocarcinoma LMNA-NTRK1 fusion

July, 2023
Genetic testing results

August, 2023

B 1 REMERmREHECTHEE R

Re-examination showed
revealed EGFR G719A aregression of the tumor
(34.9 mmx23.3 mm)

T
>

May, 2024
Re-examination showed
no progression of the tumor
(33.4mmx22.9 mm)

July, 2024
Re-examination showed
tumor progression
(45.6 mm%32.0 mm)

Fig 1 The progression of the primary lung adenocarcinoma in CT scan. CT: computed tomography; EGFR: epidermal growth factor receptor; LMNA:

lamin A/C; NTRK1: neurotrophic receptor tyrosine kinase 1.
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2 HEREBY R RRAMMRE (X100) . ABEAFLLREXE, FEEAMILRERE,
Fig 2 HE pathological section showed lung adenocarcinoma (X100). The red box represents the papillary carcinoma area, and the green box

represents the micro papillary carcinoma area. HE: hematoxylin and eosin.
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TGCATGATCTGCGGGGCCAGGTGGCCAAGGTCCCGGTGGCTGTGGGCCTGGCCGTCTTTGC

3 LMNA-NTRK1R:&REE, A: LMNA (ENST00000368300.4) -NTRKT (ENST00000392302.2) L2NT1RE&IGVEIE; B: LMNA-NTRKTRE & #EXREE,

C: LMNA-NTRKTE&FISHIGIE (B &#TLIERNTRKEE BT ZL) .
Fig 3 LMNA-NTRK1 fusion diagram. A: LMNA(ENST00000368300.4)-NTRK1(ENST00000392302.2) L2N11 fusion IGV screenshot; B: LMNA-NTRK1

fusion mode diagram; C: LMNA-NTRKT1 fusion FISH validation (The yellow arrow indicates NTRK gene breakage). IGV: integrative genomics viewer;

FISH: fluorescence in situ hybridization.
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I AFESENSCLCHIRY T U TR g, JUHIE A
AYT RN, IR e TEREIRIT B MG R, K
TICHE AN ], Jf AR TR AT LR o T
S ALENSCLC S il [ali6d 7 (1) 2 fill . EGFR G719X 07,
[NSCLCHJEGFRZEALIEH (72 TEGFREH M HMNE T
18%5) . G719XRAFENSCLCHT A EGFREAEH ) & 5N
1.53%., EGFR G719A s R 5307190 1 H 2 R N 2 1R
B, - EEGFR YL WL IE L) 98 R WIEGFR
G719AZRAE X5 AR EFJE (Gefitinib) . JEIE#JE (Erlotinib)
IR AEE (Osimertinib) IR VAR FEGFRIMEF 19512k
AL AL, (H X 55 —AREGFR-TKIsHUE, Mk,
TAREGFR-TKIsVENG719X R AE M WINSCLCE 1 1k

NTREKFRAEZ RN LE R Bom Ik shH &R,
AR PINTRKEE K fl-G7ENSCLCH B 5y
0.1%-3.3%, & 1009 B 25 TR T 58 N TR KB R il A5 7
NSCLCH WS AL % . NTRKEEG 78 Sl 31 55— 1%
5 = AREGFR-TKIsM I E M ZGHL HH B . —3%F 305041
EGFRZEEZZPHMENSCLCHEA [ I A 2ol 3 4o e X ¥ 97
HIEFEASIESS N TRKRE G728 575 45— A EGFR-TKIs (J&
BEE) IIT I L. 7i4h, 7R —AREGFR-TKIsM{ £ 1
it 6 B 3 TP A T B TNTRKRIA 2122, NSCLCH Y %

%= 1 NTRKERERAZENSCLCHRIERHEER
Tab 1 The mutation probability of NTRK gene fusion in NSCLC

PENTRKFRN G2 A A A RARE A, (ERF- 5 HoAh 9K 5y
7R ARG B ko —TF 5008 A T NRTKRE &
INSCLC A AYIE R Mg BURAE A B, BT AR e = i
IR R A, BAR Hrhe Bl Ui I 548, HIA K
S5EGFR, [AJZEPEMREIZ H T (anaplastic lymphoma kinase,
ALK) ﬁc—rosﬁﬁ%l—%ﬁiﬂg/fkm?{%ﬁﬁ@ (c-ros oncogene
1-receptor tyrosine kinase, ROS1) 458 WL 250 L R it 3 28
AR, ARG R K MEEGFR G719A% 4 MILMNA-NTRK1
Fl 5 LRI A A B AR (A4 7 Y AGE - LMNA-NTRKI
il A7 ST LMNARY 4 i 2R E5 0 BUS NTRK S 2L
PRVR S A SR, S BCT WA 510 I ) 5 Vs, 2R
SEUMIE R R AR,
REZBNTRKAEA FITEINSCLCHREAEZ Wi A
Rt TRIIMEIR AFL 22 (Lorlatinib) FIREH 2
(Entrectinib) X T-H A NTRKEES 15 500G 1] 5% 5% 75
P b Rg R st I DO R A 1 2 e, sk
[ a2 5 W B P JR) (Food and Drug Administration,
FDA) it TR NTRKR & P AR . EGFR-TKIs
H TR AGFVR A B AT HE R NTRKRE S /3 EGFR-
TKIsi 24 54 B Al 11597 Z—C, il pk5E @ 7R, EGFR
(19del) Z&7E BINSCLCH A EGFR-TKIsMi 245 HH AR5
LMNA-NTRKIFl &2 5%, N TR KRl 550 18 o
JE (Entrectinib) IE G EGFR-TKIs AR IGIT RS T, R

Reference Tissue-type  Total variation rate of NTRK (%) NTRK gene Case number  Fusion variation ratio (%)
Farago AF, et a/"® NSCLC 0.23 (11/4872) NTRK1 6 0.12
NTRK2 1 0.02
NTRK3 4 0.08
Solomon JP, et alt" LUAD 0.23 (9/3993) / / /
Westphalen CB, et al™ NSCLC 0.24 (136/56,615) / / /
Gatalica Z, et al™! LUAD 0.1 (4/4073) NTRK1 1 0.02
NTRK2 1 0.02
NTRK3 2 0.05
Rosen EY, et all"! LUAD 0.16 (6/3658) / / /
Si X, etall’”! NSCLC 0.59 (44/7395) / / /
Forsythe A, et al''s] NSCLC 0.17 (-/-) / / /
Vaishnavi A, et al!'”! LC 3.3(3/91) / / /
Seker-Cin H, et a/l"®! NSCLC 0.36 (2/5554) NTRK1 1 0.02
NTRK2 1 0.02
de Oliveira CavagnaR, et a/"” NSCLC 1.36 (2/147) NTRK1 1 0.68
NTRK3 1 0.68

NSCLC: non-small cell lung cancer; LUAD: lung adenocarcinoma; LC: lung cancer.
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