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ABSTRACT —— Objective. The Oncomine™ Dx Target Test® (ODxTT) has emerged as a companion diagnosing
system for advanced non-small cell lung cancer (NSCLC) using next generation sequencing. However, the instabil-
ity of the test results due to the small size of the biopsy samples makes it challenging to use in a clinical setting.
Methods. From June 2018 to December 2020, NSCLC samples diagnosed in our hospital were evaluated. Fifty-one
NSCLC samples were analyzed for BRAF mutations, and 19 biopsy samples were subjected to a multiplex analy-
ses. The correlation between the clinicopathological factors and success rate was analyzed into integration. Re-
sults. The success rates according to procedure were 100% (25/25) for surgical samples, 100% for excisional bi-
opsy samples, 75% for transbronchial biopsy samples, 78% for endobronchial ultrasound-transbronchial needle as-
piration, and 57% for computed tomography-guided biopsy samples. The biopsy samples for which the analysis of
BRAF mutations was successful showed a larger quantity of DNA than the failed group (median 279 vs. 18 ng, p
<0.01). In a multiplex analysis, the quantity of DNA and RNA in the successful analysis samples showed a larger
quantity than the failure samples (median quantity of DNA 198 vs. 45.6 ng, p<0.01; median quantity of RNA 180
vs. 34.2 ng, p<0.01). The number of biopsies in successful transbronchial biopsy cases and the tumor nuclei con-
tent in successful multiplex analyses cases were also greater than those in the failed samples (median number of
biopsies 6.5 vs. 4, p<0.01, median tumor nuclei content 50% vs. 30%, p=0.01). Conclusion. The quantity of nucleic
acid was associated with the analysis success rates of ODxTT. The tumor nuclei content and number of punc-
tures for transbronchial biopsies might be associated with analysis success rates for ODxTT.

(JLC. 2021;61:932-938)
KEY WORDS —— Next generation sequencing, Oncomine™ Dx Target Test®, Biopsy samples, The quantity of
nucleic acid, Tumor nuclei content

Corresponding author: Rie Sakakibara.
Received January 3, 2021; accepted July 26, 2021.

EE—HBH®B. + v 2 < 4 »™Dx Target Test® K- L ARAR D) O B 2 fad L7z, #ER. MAkDiERi
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TBB OEMEIEITEIIHETE < (T I 6.5 [ vs 4 [,

p<001), JNVF 7V v 7 AfENT OREE;&A FIL I HE
T2 o 72 (Yl 50% vs 30%, p=0.01). #&&&. LR
PRO¥ MR E ODXTT BRI BIE L, S Bl E S

GAEDS, FHEYIZIZ TBB OAEMEIE DL L5, JKIhIC
RIS 5 W REEDSH 5.

35| FHE My —r v (NGS), &Fravw
4 > ™ Dx Target Test®, AR, W, NEE &A%
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FE/NHFETiRE (non-small cell lung cancer : NSCLC) ©
&, EGFR, ALK, ROS1, BRAF 7z E DRI L %2 5 F
FAN—BIZTREPRDOONL. 12 fFra<f ™
Dx Target Test® (ODxTT) 1%, ENTHO T /8=
T rHWiE LTRRS NIRRT —7 > 2 27 (next
generation sequencing : NGS) ¥, [HW—Hfkz Hw
THEFICEHB O #R T RE OB EE & 7 -5 72
ODxTT %, 2018 4 12 H BRAF V600E Z % a v /3=
F i & U CREBRIGRSER, 2019 4 6 H I EGFR =~
V19 RIRZER, EGFR =27 v » 21 L858R A%, ALK
RlAEfE T, B X ROSI @A EZTOSTLVFT Ly 7
AT o= F rpkrdE s L CEInIE R S, 2019 4F 10
21X T790M % & Ee, T 17 EGFR #Iz T2 % (un-
common mutation) M3 3= YBWFEE L LT En
R EN/z. LA L, BRAF BHERIOAKREIZHW S
E2201 iBR 12 BT ODXTT DN AN AESR 1L 28% & &
<,3 ARIRTH ik T ODXxTT OMERIIHKIZITS D
EDH D, 1K EOMEE > TWE. I TRIFET
X, ODxTT OMAKIYH & HEl L 72k o S % Beiik
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o 72BE o 7.
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R — 7R T- (K-201 : Olympus) % fHw 72, @B
WRAE LT 8142 (endobronchial ultrasound-guided
transbronchial needle aspiration : EBUS-TBNA) 21,
22 G MRS (ViziShot ; Olympus) = w7z, CT &' A
F F B 2 ¥ (computed tomography-guided biopsy :
CTGB) 2 & 18G3d L < F20Go A W &
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OFE M E X, DNA, RNA & 31230ul o7z, H#b5
FERTCRRAI o 723 (ng/ul) x30 ul=4&E (ng) &L
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% &1 fi# AT 1X Excel 2016 software (Microsoft, Red-
mond, USA) #ff L7z, 2 B oA KO K IZIE
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Table 1.
(n=>51) and Multiplex Analyses (n=19)

Results of an Analysis According to the Sample Collection Procedure for ODxTTs for BRAF Mutations

ODxTT for BRAF

ODxTT for multiplex

mutations (n=>51) analyses (n=19) Total (n=34)
Procedures Success Failure Success Success Failure Success Success Failure Success
rate rate rate
n n % n n % n n %
Surgery 25 0 100
E.xcisional 11 0 100
iopsy
TBB 7 1 88 5 3 63 12 4 75
EBUS-
TBNA 4 1 80 3 1 75 7 2 78
CTGB 1 1 50 3 2 60 4 3 57
EUS-FNA 0 0 NE 1 0 100 1 0 100
Cell block 0 0 NE 1 0 100 1 0 100
Total 48 3 94 13 6 68 25 9 74

ODxTT, Oncomine™ Dx Target Test®; TBB, transbronchial biopsy; EBUS-TBNA, endobronchial ultrasound-guided trans-
bronchial needle aspiration; CTGB, computed tomography-guided biopsy; EUS-FNA, endoscopic ultrasound-fine needle aspira-

tion; NE, not evaluated.

Table 2. Results of a Comparison Between the Groups with Successful or Failed Sample Col-
lection for the ODxTT for BRAF Mutations with Biopsy Samples (n=15)

Success Failure
n (%) or n (%) or p-value
median (range) median (range)
Total (cases) 12 3
1 Age (years) 69 (52-76) 66 (54-76) 0.72
2 Sex 0.50
Male 8 (66.7) 2 (66.7)
Female 4 (33.3) 1(33.3)
3 Histological type 0.34
Adenocarcinoma 10 (83.3) 2 (66.7)
NSCLC 2 (16.7) 1(33.3)
4 Number of biopsies 5 (2-10) 3 (3-4) 0.01
5 Sample area (mm? 33.6 (9.28-129) 20.2 (9.4-68.8) 041
6  Tumor nuclei content (%) 40 (5-70) 40 (10-80) 0.80
7  Number of tumor cell 1255 (370-5290) 530 (450-1770) 0.22
8 Quantity of DNA (ng) 279 (45.0-696) 18 (15-27) <001
9  Quantity of RNA (ng) 215 (102-1035) NE NE

ODxTT, Oncomine™ Dx Target Test®; NSCLC, non-small cell lung cancer; NE, not evaluated.

tMRE %, 2 BERM OISO BT 2 M & v 7z, HHEY
#R¥UZ, Pearson DO FIBI4REL % v 7. p fiilE 0.05 i o
Lt aREEDY L L.

B, ARSI R R ER AR SR A I R P A 2 B
RO R (AT 1 M2016-131).

S

BRAF A& T2 ST IS8 L7z Fili itk b X U094t
By ERBRARIZ 2B L7273, BRAF 818728 SHT

R L2 ERRIE 156109 5 361, <~ VFF Ly »
ZSENTIEH L 72 R 19 Koo ) B 6 B, ANl
RO 7z, MARIRIGE R O A LD 3L, FHARMA 100%
(25/25), AVRFROAERE 100% (11/11), TBB 75%(12/16),
EBUS-TBNA 78% (7/9), CTGB57% (4/7) T & - 7=
(Table 1).

FE BRSNS BT D AR T & A B B BE 1)
O, BEES, AN, MORBRIGE, MURERIURE O 4
Mm%, YIA EoiskmAg, SR, MEESAEB X
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Table 3. Results of a Comparison Between the Groups with Successful or Failed Sam-
ple Collection for the ODxTT for a Multiplex Analyses with Biopsy Samples (n=19)

Success Failure
n (%) or n (%) or p-value
median (range) median (range)
Total (cases) 13 6
Age (years) 71 (55-83) 72 (37-83) 0.68
2 Sex 0.63
Male 7 (563.8) 4 (66.7)
Female 6 (46.2) 2 (333)
3 Histological type 0.29
Adenocarcinoma 8 (61.5) 2 (33.3)
NSCLC 5 (38.5) 4 (66.7)
4 Number of biopsies 3(19 3 (2-5) 043
5 Sample area (mm? 15.5 (2.93-91.0) 7.86 (0.91-16.8) 0.09
6  Tumor nuclei content (%) 50 (20-90) 30 (10-40) 0.01
7  Number of tumor cell 668 (207-5620) 406 (168-878) 0.13
8 Quantity of DNA (ng) 198 (73.8-393) 456 (6.6-93) <001
9 Quantity of RNA (ng) 180 (71.4-780) 34.2 (30.6-37.8) <0.01

ODxTT, Oncomine™ Dx Target Test®; NSCLC, non-small cell lung cancer.

Table 4. Results of a Comparison Between the Groups with Successful or Failed Biopsy
Sample Collection for the ODxTT (n=16)

Procedure Succ.ess Failqre p-value
median (range) median (range)
TBB (cases) 12 4
Number of biopsies 6.5 (4-10) 4 (2-5) <0.01
Sample area (mm?) 145 (2.93-52.9) 8.11 (0.91-20.2) 0.10
Tumor nuclei content (%) 40 (15-80) 30 (20-80) 0.79
EBUS-TBNA (cases) 7 2
Number of biopsies 3 (2-5) 25 (2-3) 0.51
Sample area (mm?) 21.3 (9.86-129) 42.8 (16.8-68.8) 0.88
Tumor nuclei content (%) 70 (5-90) 40 (40) 0.21
CTGB (cases) 4 3
Number of biopsies 3 (1-4) 3 (2-4) 0.80
Sample area (mm?) 14.6 (7.1-39.1) 94 (4.34-10.7) 0.25
Tumor nuclei content (%) 30 (20-50) 10 (10-30) 0.79

TBB, transbronchial biopsy; EBUS-TBNA, endobronchial ultrasound-transbhronchial needle aspira-

tion; CTGB, computed tomography-guided biopsy; ODxTT, Oncomine™ Dx Target Test®.

OBl 05 R % Table 2, Table 3 127”7,

ZZTOE

MR & PRI L 7Bk o EIE X T—F; L Tz,
Table 213, BRAF M= T2 FUFENTICHEM L 72220k

K (n=15) Zxf G & L7 E RN RIREDO LKL TH b,
MR E DNA BI2BWT, WIS RIIFICIL L
THBIZZWHERTH > 72 (EMIAEFYLE 5 18] vs 3
], p=0.01, DNA AFgefi 279 ng vs 18 ng, p<0.01). Ta-
ble 31%, ~NVF 7L v 7 REHTICHE L 7= LMK (n
=19) X L Lo ROE E AR DIRED L TH ), HE
“AEE, DNA &, RNA ®IB W CRIDEEDA I EE1Z
WL THBICZWEERTDH - 72 (EEE A S YLfi 50%

vs 30%, p=0.01, DNA HY:fli 198 ng vs 45.6 ng, p<0.01,
RNA i 180 ng vs 342 ng, p<0.01).

Table 4 12, EMOTFHB) ORI HE & ATy #E o i
Z783. TBBHRIZBWT, RIS T 5 B EEIE
AR L CTHEEICE 2o 72 (ERR B L 6.5
o] vs 4 Inl, p<<0.01).

A 9B DR & Figure IAIZ/RT. 2D ) H6
BIEIESS A 55 A% 30% LA & L < AR fE 2% 10 mm?2
LT DUNMIR T o - 72, WG E&H 3 40% LLET S AL
DoFEFMZ3IFH D, ZD5 5 2461 EBUS-TBNA
1k, 1 %01 TBB #k T, 3 #l& e 2 IEEMIL o3
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A Case Age Sex Histological Procedure

Number of Sample area

Tumor content Number of  Quantity of Quantity of Results of

type punctures (mm?) (%) tumor cells DNA (ng) RNA (ng) ODXTT
1 76 M NSCLC TBB 4 20.2 80 1770 15 NE Invalid
2 54 F Ad EBUS-TBNA 3 68.8 40 530 27 NE No call
3 66 M Ad CTGB 3 9.4 10 450 18 NE Invalid
4 67 F Ad EBUS-TBNA 2 16.8 40 361 58.2 37.8 Invalid
5 79 M Ad CTGB 2 10.7 10 168 6.6 NE Invalid
6 77 M NSCLC TBB 4 11.2 30 878 33.0 NE Invalid
7 37 M NSCLC TBB 5 5.02 30 532 60.6 30.6 Invalid
8 66 M  NSCLC CTGB 4 4.34 30 451 93.0 NE Invalid
9 83 F NSCLC TBB 2 0.91 20 146 14.1 NE Invalid

g

Figure 1. (A) Summary of failed cases of ODxTT for BRAF mutations and multiplex analyses (n=9). (B) Represen-
tative pathological images (HE) of failed sample collecting using EBUS-TBNA (Case 2 in A). (C) Representative patho-
logical images (HE) of failed sample collecting using a CTGB (Case 3 in A). ODxTT, Oncomine™ Dx Target Test®; M,
male; F, female; NSCLC, non-small cell lung cancer; TBB, transbronchial biopsy; Ad, adenocarcinoma; EBUS-TBNA,
endobronchial ultrasound-transbronchial needle aspiration; CTGB, computed tomography-guided biopsy; NE, not eval-

uated.

L% % { 72, Figure 1B, Figure 1C 2RI AN K
Yyl > HE it /% 7k 3. EBUS-TBNA #1& & A ) 5
(Figure 1A, Case 2) 1%, DNA 27 ng, RNA (Zilll:EAfE
TH Y, ANTIREE %X 515 DNA Bl it (DNA #EEE
0.83ng/ul, DNA I{&E 249 ng) % ¥ 2 7272 ML 2 F i
L7225, ¥R v REROE G H% S BIRAN R & 722 0
EARHE L 72 o> 72 (Figure 1B). CTGB Bk o A3 )k T 15
(Figure 1A, Case 3) &, MEE&HF 10%, IELHINEE
450 & A ETdH Y, DNA 18 ng, RNA FlEREED 72
o, BBEARIC X ) ATk & & - 72 (Figure 10).

F 72, AEMIRICEB T 5 DNA = & AR TR, DNA
i ST EL, DNA & & 53, DNA &t & RNA
OB OMNT Tld, DNA = & MBRHANITITAHB % 32
® (Figure 2A), DNA & & JEEIIZENZ 155 W AHE % 32
7z (Figure 2B) 7%, DNA & & i &E R ICIIAHE %
D7 Hr o 72 (Figure 2C). DNA & & RNA &= IZIE5EW
HHBY % FRe 7%, DNA & & RNA = OFeHE% A U % ik
% EBUS-TBNA #ifk & EUSFNA MR IZ 16132520
7= (Figure 3).

z =5

BEFEFEHEAT A BT A > 2020 4ERUTIE, HHTTEF & Jesd
%7212, H#AT - BIEIER P LB NSCLC o 354713,

EGFR i fz T2 B4, ALK @& i fz T-#e 4, ROSI
Rl B R T4, BRAF #ifn T2 R4, MET #{a 1T
7V 14 A% v ¥y 7k, PD-L1 Sk b ge
AL (immunohistochemistry : IHC) #4179 & 9 i3z &
NTW3.5 HIMIGEE CORMB AWM T 272012, $72
I 72 RS DY G S 2 L e 722, #IIn S i
ZINBHD R T A4 N—#RZFHid % PD-L1IHC & [Fk
I RTIFH) T EDPEEND.5 —FHT, METLS —I13%
Wi, HEHOIBIEICZEAG T 5720, MAINIZ 2T 2 ik
DEMEWHLITL, AR EWHET 5 I & HBLEE
DRETH 5.

AWFZeTIE, ODxTT 2B\ TFikiMefk & SR 44
e % W7o E BN A By U 7245 1A o, Rk %
FRAZFEM 22 T 24T - 72, S 512, AERBIRICBIT 5
AR ORI B IR R EE R A F S CTh - 727290, %
3B L OZF OO R T I2o W THiEF L7, BRAF itz
TERIRNT &<V F T Ly 7 ZENT ISR L 7 2R Btk
R DL T USRI L7k 2 5, Bl A
ODxTT DA L, TBB MM B TIERE
6 & [A] Bk 1 AR MR Al 3 AY ODXTT o A A i By 12 B s L
7z,

—fE1C NGS A IC L7 DNA #1x 10~1000 ng,
NS oA #E1E 30% DL B & oiEAH D, 7 ODxTT 124
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Figure 2. (A) Graph of the correlation between the sample area and the quantity of DNA (n=34). (B)

Graph of the correlation between the number of tumor cells and the quantity of DNA (n=34). (C)
Graph of the correlation between the tumor content and the quantity of DNA (n=34).
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Figure 3. Graph of the correlation between the quantity
of DNA and the quantity of RNA (n=32).
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METRTICIZAHRY %2, DNA & & JEEHH 20 1355 WA Y
BRI L L, WAL IHE & AR EE o kT,
S AR R DB RN T A RS & RO o 12, — 7,
SNVFT Ly 7 AENT OG0 HIIMESE AR E WS o8
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v & & LB N TH 2 & & i, JEEHIR
DOHFER ) ¥ XEROBALDA LI BT Ll RetE bR
SNTz729, MAKBRIGHT S TRET R 2> S EEFED 2 v o8 A
T TV il A AR A A BRI 5 2 &, 4t
BHOAEMR R PR TId~ A 2 a5 (k2 ¥ a3 v &%
T5HIEH, METT20ENDH 5. 13 Z ik NGS T o
OB G AR E D, W TIINIESAE R 2 5
HZEICHIYTZEETH Y, x OFNT S b EEN
DRBEENSL., ZNHDOTRTDH ODxTT 128 L 7=k
DAF SN WA, Bk & AR I & sy L7z
FOFMBERZHT 22 &%, MHALA S OFERZ
ERT HLEND L. T, BEOBHEEA DI RE
BITid, AR —BETFDa >/ s=F ¥ Biiof
W AT A LD S

$ 72, I L2k hizid DNA & & RNA &
WCTEEEE A UK b B e, B E LT, — i
DNA (353 L2572 { RNA 135 LR wizw, EUS-
FNA B TIZALH B IC B % 512 X - TRNA &
DMEL T2 o 72T HEMEDSE 2 S 5. EBUS-TBNA #ifko
DNA M%< e o 72 EHIEARITH Y, HKHOMEIC
X E 5% P OEMPLIEETH S.

AFZEIX, SFREIDIR SN2 T RINIFZE T D % A3,
AR B B IR AT ODXTT DR B L 72,
Lo L, BmofgidiiRas iz ic@snzn
720, MERTIoVar— b —h—0Efis LT, fE
B e A 3R TBB OAEMBIEAFIH T & 5 W BEMEARIE
BN SBRONFEEHICBWT, BIETEREZET S
BT R 68 R Pt 5 729, NGS A D KLy A%3K
OHND. BREX, WRELE & O 2l ClEE &A%
FHERT 52 L DEBEE L LA REESE 2 SNz

#

AR BV %L ODXTT O R C Bk L
7z. 72, ODXTT OO asr—h<x—h—& LT,
RBLE I IE S S A %, FHEMICIE TBBICEBIT 5
AERRIBIECAS, il & e B T RETE AR S 7.

AT SCNE B 2 FHH OFIREAHSL - 7= L

AEF 0 2018 426 H A5 2018 45 11 H £T» ODXTT %, / /3
VT4 A7 7 —<HRREHICL S [ODXTT Y AF 412X 5
BRAF V600E BAss Byt 71 275 4 | & v C9afi L 7-.
ZBEEERE, DU 70 Y7« 7SR, HRaEHE LST »

TATZVABIOY—ET7 4 v v—77 /0 Y —pli&Ht
KXo TR L 72l & w7z, 2 5v7 4 A7 7 —< A&
, HU.7 0 > 7 1 7kt St LSI 2 74 =0 %,
=TT 14 vx—F27/av—K&HI ) THHE W
REFLAZEE, LXVEHBL LFET.
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