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ABSTRACT —— Objective. The clinical usefulness of the Lung Cancer Compact Panel™ (Compact Panel), a new
multiplex next-generation sequencing test for detecting lung cancer gene mutations was prospectively evaluated.
Study design. From June 2021 to December 2022, 58 cytological specimens obtained from 57 patients with sus-
pected lung cancer by bronchoscopy, CT-guided needle aspiration biopsy, pleural or pericardial effusion punc-
ture, and other biopsy procedures were tested using the Compact Panel, while formalin-fixed and paraffin-
embedded (FFPE) samples were simultaneously examined using a gene panel test, including the Oncomine™ Dx
Target Test (ODxTT) or the AmoyDx® Pan Lung Cancer PCR Panel Test (Amoy T). Results. With the exception
of two non-lung cancer patients, 54 of 56 cytological specimens were successfully analyzed by the Compact Panel,
while only 40 FFPE samples were practically tested due to different reasons (e. g., technical failures, insufficient
samples, and other reasons). Among 40 materials for which both tests were available, 36 showed consistent find-
ings. Interestingly, four cytological specimens from four patients showed gene mutations that were only detected
by the Compact Panel, and after confirming gene mutation by other companion diagnostics, the two patients un-
derwent appropriate treatment with molecular targeted therapy. Conclusion. In clinical practice, the Compact
Panel using cytological specimens was useful for detecting gene mutations in lung cancer patients.

(JLC. 2023;63:285-291)
KEY WORDS —— Lung cancer, Lung Cancer Compact Panel™, Cytological specimen, Gene panel test, Formalin-
fixed and paraffin-embedded samples

Corresponding author: Masahiko Higashiyama.
Received March 28, 2023; accepted May 11, 2023.

25— B, Mkt HecliizzsaAa ks b
XL ™A (CPAAY) & FEEIRIEA L, [ AL
< VHEENT 7 4 2@ (FFPE) ik & w72 5esk o
Ni2SA = VF TV y 7 REIEF A (TERMA) & Hg
L7z, AR AZE. 2021 456 HH 5 2022 45 12 H £ Tl
PIAFENIES) (e 58 1, JEB 57 Bl) OAFELEER CT
A FTEHEMB X K% & Mgk s CP M
R L, FIRECAEBGHLER O FEPE BRI xT LHE A
(> a=< A4 » Dx Target Test ¥ )V F CDx ¥ A T 4,

ODxTT % 721% AmoyDx® filigg ~ )V F & fx7 PCR 7$ &
v, Amoy Hf) =47V, TOREEZ I L7, #ER.
JERT 2% AR 2 14 % B < Wil 28 A B4 56 £+ 54 7T CP
WMANINTTHE CTH o 72, — 77, TERRIA TIIBMAREAR
7 ED7z, 40 O AFER Z . MRAIZSB VT 36
PETRERIE—F L, R D 41:1E CP A D AT
otz ToAtEF2IMbo T o= F VWIS T
(R RS C &, S FAESE o 1 RiGHE & G
T&E 7 B EHKTITMEZ A O CP KA

WL HORBRE R & > & — WP h b RE, 250N RE,  SHCaTRLRE,
YRHZWE ; SDNA 5 v 7HF5EAT.

A SCE AR - LR,
ZAFH 12023453 71 28 H, $RIRH 2023 455 J] 11 H.

Japanese Journal of Lung Cancer—Vol 63, No 4, Aug 20, 2023—www.haigan.gr.jp 285



Usefulness of Lung Cancer Compact Panel™ Using Cytological Specimens—Higashiyama et al

FFPE MADFERMA L D MIBKESLFZHECEN, A
JMEASE .
RE|AHE — A, idSA T2 87 P2 L™ Hili,

TR, MiBA<ILVF L v 7 ABIETFHRAE, FiL<Y
BN T 4 v RRAA

B B

2022 4F 12 A O TS A B TRE 2§ 5 <
VT T Ly 7 AEIATHRAE (RVF#IETHRE) X, K
- 73 (NGS) kb4 ya<w A v Dx
Target Test ¥ JVF CDx ¥ A5 & (LLF, ODxTT) &
PCR #12 X %5 Amoy Dx® Jiifig = )V 7 i {n T PCR 7% %
v (BUF, Amoy MiA) @ 2 FEAMEMILER S M TE D,
Bl AS AEIED S TIZR AT 2 L AT & e WEE R RN
BTHDH. 12 LrLINSIEWTd ikkz g &
LTHBD, EFEIRTITMBZHAE L 2T E WS
R, 72 & ZHIRIADE SN TH BAMBOEHEED
Dl nEiE, <OV F BRI TR R S
B e (B 2 LI U IERERT .34 ZhTidiy
WL OBPUCKREZ S 72 L, MiAABZ OERBKICD
KELIEEZ LS TWREMEDSD 5. 17

—7J, Kato B8ASBHFE L 72MlidsA 3 > 37 hoi gL
WA (LLF, CP D) &, RO~ F#{n T HAeTDOMK
HRELTIHENRTW SRV Y YREENST 7 4 aif
(FFPE) M2z, S SR K oML MR <o
TS HEEARR DS 5 1S < WIERI T D {5 T FENT 2]
e &N THBY, MHEREOEN NI A ~ IV FEIET
ML LCTHEHBENTW S, TTIIHRIS, 4 F 512
&, Mi2s ASEB & 6 BASARAS D FATIIZE 2 4TV, M
BEDSEWZ &, MEZRATOMTTRTHL I L%
HELTWD, G0, Btery—I1lBnTy, MirAR
F R RITHIE B Z W7z CP M 2 R B & L
TEAL, FKIZ FFPE Mk & ll w720tk o~ v 7 #@(s
FHRATORE R & VTR &S ILBME L 7z T3
5.

MR EFHE

3t &

2021 4£ 6 H 7 5 2022 4£ 12 H F TR 2% A
CRECIEZN AT b, B AS5E Ao 72 1 IR 9 4 111
WILL L ooiefsl) 57 1 (AR ASBE R FAHE TS O BRI ] I~
I WD 4Bl%ET) I LT, MASADMHEEZW D720,
RAE LS, CT 74 FFREZMEH KT (CT T8k
AR B IOWIKE 721305K F L) — Pk Eofiles
WARDFE 58 Witk x4 & L7z, Haiic, Zh & oML
F /TR, PR~ VT BIZTHRAISINZ TYS L

>y — AR B SRR A 0 KRATE S 02-0690-A, 2021
46 A 3 HAF)CP AT &2 fk¢ T17H S &I2oWnT, XX
FICCTHEEZE2. 457 PIORIRR IS MY 5 % Fig-
ure LIRS, BPE40 61, &M 17 60, 4k 38 S
90 % THMI L, I 723 5%, TUME 72 TH o 7-.
BRIFERI T &
AEXBRAITA Y » /8% 260 B % 7213 1T260 & %
fEH L, 2225 LT EBUS-GS (SG-201C) M L%
35, AEREET (K204) 7213488 (MAJ-65) (2 T4
B 5 58 B 2 PR EL L 7z. 72 3 rapid on site cytological
evaluation (ROSE) 2 & % #GlEB Wi 2 TlidsA LA
L 7-#lik % FFPE Mk & L, 2O L7 7R FEFC
WINZAT-o 728875 2% GMEICTHREHL (213 —
BARKTHE LEO—H% GM #IZIRE), CP WA
OMBEFZHARE L7z, CT FéMAEMIE, CTICTHEL 2
255 18~20 G $1Z CTHIiNERE 2 22fill L (Gl ihn i 4 s
SN, FOWPGHLKEZ FFPE #ifk & L, fiH L7z %
GM I CTokis L, CP M OMIEZHik L L7z, ik
e 2 7R L7CHiRE (E5EH) o 1B D Wik, BE
W A NABLEE TR 17 (EUS-FNA) (& THERBiA%
72 (CP MR IZH W 728t o ki %, FFPE MRI3HH
MEaFEm). IV AN A O FRERER iz &2 X 72 L
721 B, R EE 2R RS TR & AR )7 1 TRk %
P U7z, Mok E 7213038k, mikifexirv, 2o
XLy MROEAYW %2 FFPE Mk (=L F 85 F A
JH) ELTER L, —Ji, EOmEHERIGHE % 5412 GM
BICAND 2, — ik L CHINERE 5 % i L 72 %
GM ISR T CP &AM E LTI L7, %3 FFPE
WAk o < v F iz T AL 2021412 H F <
ODxTT, 2022 4% 1 H LIEDIERFIZ Amoy MALicEh 2
R L 7.

CP thZ&EH%812.13

CP#eAtix, WidsAD NS v H 7 NVERD S #IET
(Table L IZZERY A F&2/RT) o777 7Y ar
NR—ZADNNANVEHERIL, T4 — FEREZERST S
CLETHOVHHBIREB L OHBMOE S ZEHT 5 L9
FHAL L ENTRSANT v A VAT LTHS. T
Yo YEEEMICA VI F Y — s Y=o T7T ¥ S
y—%fmL, A3 FHRIE Ry — 2 = ¥ % — MiSeq
THEESI & A, AR EIT 72, ERBBO 7 v
b+ 7 Bfii% Table 2 (278 L, BIMELL EOSRER] % Btk &

286 Japanese Journal of Lung Cancer—Vol 63, No 4, Aug 20, 2023—www.haigan.gr.jp



Usefulness of Lung Cancer Compact Panel™ Using Cytological Specimens—Higashiyama et al

Patients (2021.6-2022.12, N=57)

Sex male/female

Age median/mean/range
72/72.3/38~90

c-Stage T/I/II-IV

Tested materials (N=58)

Bronchoscopic biopsy

CT-guided needle aspiration biopsy

Subcutaneous needle biopsy
Pleural effusion/Pericardial effusion

Echo-guided lung needle biopsy (via esophagus)

40/17

2/2/53

Excluded

non’eancerous lesion 1 B Result of Lung Cancer Compact Panel™
metastatic lung tumor 1 Materials (Patients) 56 (55)
Negative 28
v Positive 26 (25)
Lung Cancer Compact Panel™ Analysis EGFR

Patients’ histology (N=55) L858R 6

Adenocarcinoma 38 Ex19del 4

Squamous cell carcinoma 8 Ex20ins 2

NOS (non-small cell carcinoma) 4 G719C+S7681 1

Small cell carcinoma 4 G719C+E709V 1

Adenoid cystic carcinoma 1 L858R+L718V 1

> KRAS
Tested materials ~ (N=56) G12C 6 (5)

Bronchscopic biopsy 29 G128 1

CT-guided needle aspiration biopsy 14 G13C 1

Echo-guided lung needle biopsy (via esophagus) G13D 1

1 MET ex14skip 1

Subcutaneous needle biopsy 1 ERBB2 1
Pleural effusion/Pericardial effusion 9/2

Failure 2

Figure 1. Flow diagram of the tested materials and results of the Lung Cancer Compact Panel™,

Table 1. Modules of the Lung Cancer Compact Panel™

Gene Target mutations/Fusion variants
DNA module I EGFR Exonl9 deletion (Ex19del), L858R, T790M, 1L861Q, L861R
BRAF V600E
KRAS G12C
DNA module T EGFR G719X, E709X, S7681, Exon 20 insertion (Ex20ins)
ERBB2 Exon 20 insertion

MET Exon 14 skipping

RNA module I ALK
MET Exon 14 skipping
RNA module IT ROSI1

EML4, 22 variants; KIF5b, 3; TFG, 1; HIP1, 3; KLCL, 1

CD74, 5 variants; SLC34A2, 7; EZR, 1; GOPC, 2; SDC4, 4; LRIG3, 1; TPM3, 1; CCDC6, 1; KDELRZ, 1

RET KIF5B, 7 variants; CCDC6, 1; NCOA4, 1

Table 1 is quoted from Ref8.
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Table 2. Detection Threshold of the Lung Cancer Compact Panel™

DNA module
EGFR exon 19 del 0.14
EGFR L858R 0.20
EGFR T790M 048
BRAF V600E 0.24
KRAS G12C 0.20
RNA module
ALK fusion 188
ROSI fusion 32
RET fusion 18

MET exon 14 skipping 28

%, Allele frequency

TM score, Number of positive reads in 100,000 reads

Table 2 is quoted from Ref8.

Table 3. Association Between the Lung Cancer Compact Panel™ and

ODxTT or Amoy Test

Lung Cancer Compact Panel™

Negative Positive Failure
Negative 20 4 0
ODxTT/Amoy Test Positive 0 16 0
Not done* 8 6 (5)** 2

ODxTT, Oncomine™ Dx Target Test; Amoy Test, AmoyDx® Pan Lung
Cancer PCR Panel Test; *, Due to no or insufficient material (N=12) and small
cell carcinoma (N =4); **( ), Patient number.
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Table 4. Summary of Cases

Amoy Lung Cancer

Case number Age Histology Method ODxTT Test Compact Panel™ Decision
Case 1 65 Adeno Broncho Negative EGFR (L858R) EGFR (L&?Si) by cobas
Case 2 81 Adeno Broncho Negative EGFR (L858R) EGFR (Lgisgt) by cobas
Case 3 83 Adeno CT needle Negative KRAS (G13D) Undetermined
Case 4 51 Squamous CT needle Negative (L858I;:2(1FI}}718V) Negative by cobas test
Case 5 1st Adeno d CT needle KRAS (G12C)
76 suspecte
KRAS KRAS (G12C) by
2nd Adeno CT needle (G120) KRAS (G12C) therascreen KRAS test

ODxTT, Oncomine™ Dx Target Test; Amoy Test, AmoyDx® Pan Lung Cancer PCR Panel Test; cobas test, cobas® EGFR Muta-
tion Test v2.0; therascreen KRAS test, Qiagen therascreen® KRAS RGQ PCR test; Adeno, adenocarcinoma; Squamous, squamous

cell carcinoma; Broncho, bronchoscopic biopsy; CT needle, CT-guided needle aspiration biopsy.
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