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ABSTRACT —— With the spread of personalized medicine for non-small cell lung cancer, the importance of ge-
netic panel screening at the time of the diagnosis is increasing. On the other hand, we often experienced cases in
which sufficient amounts of tissue samples could not be collected, and the development of an alternative diagnos-
tic method is required. The lung cancer compact panel™, which received approval from Pharmaceutical Affairs
in November 2022 as the third multi-gene panel test in Japan, resulted in a high genetic analysis success rate,
even for cytological samples. This new next generation sequencing panel test, which was released in February
2023, shows high accuracy and versatility. After confirming the presence of malignant cells in paired samples,
fluid specimens such as pleural and pericardial effusions, as well as cytological brushing solution and needle wash
can be submitted. In addition to the conventional procedures based on tissue specimens, standardization of the
handling of cytological samples for genetic analyses is required. The use of cytological samples will increase the
opportunities to submit gene panel tests for genetic mutation searches, thereby enhancing the spread of personal-

ized treatment.
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Table 1. Correspondence Between Molecular-targeted Drugs and Multi-panel Tests/Therascreen Companion

Diagnostics
Molecuéar-tageted Oncomine Amoy Lung cancer Therascreen FoundationOne
rug compact panel
EGFR mutation Gefitinib O O O O
Erlotinib O O O O
Afatinib O O O O
Osimertinib O O O O
Dacomitinib O O
ALK fusion gene Alectinib O O O O
Crizotinib O O O O
Brigatinib O O O O
Lorlatinib O
Ceritinib O
ROSI fusion gene Crizotinib O O O
Entrectinib O O O
MET exonl4 skip. Tepotinib O O
Capmatinib O
RET fusion gene Selpercatinib O (O)
KRAS mutation G12C Sotorasib O (O) O
BRAF mutation V600E Dabrafenib + O (O)
trametinib
NTRK1-3 fusion gene Entrectinib O

(O): Already applied for and available after approved.
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72 ALK B A 8I5 T2 W O FEERIR~E A LI, 2015 4F
B L7 0mEF = v 7 R A ¥ M HESEOGEEIL R

BT o720 DR PD-L1 3§ % (tumor proportion
score : TPS) OFHili, 2017 DO BAHEAEM (7 F 4 F 354
F 7T —) ORBERE, 2019 FE OB TSR VRO R
P &, o5 MRk 2 RIS 2 & &SRR BIN 130170
LC&7. Zoliom, >% g o miE
THICBWTHENREH 2 HZE S 282 WIRRIZE
WTh, HEZHEDHEGART D S 7e 2 &I E
T& %.4 Epidermal growth factor receptor (EGFR) %
SMAT VIR H 2 ¢ D YL S 4, 4 ROS proto
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HHBAEIZ SR VB 1T HA WIS o0 dH 5.
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> Dx Target Test {7927 74 ) ¥ 7Y A5 4]
A3 2019 4E 5 HICERBRIER S N7z, F v a~x 4 VA,
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4, T FE T EGFR-TKI ORI RN REN &L E 2 b TE
727V Y 20REKONYT Y FOHRIZH, 13
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MR O—R 25 b L LTHEEFNL TV

itz ERA L /N RIVREANDHREF
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Cytological specimen collection using a GM-tube.
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T, FRaU&tk DNA F v THEJEi h3 il B e % #E, Jifi
Wi U= F YV F SR VKA E LT, [EREOIKEFIK
R & PRBRGET 2 WLR 2 7o AR AR A M L C &
72, BN &*: DNA 5 v W92 P&, 2021 4F 10 J 28
HIZHiASA T > 7827 b8 2ROV OFEHIRGEH G &2 1T\,
2022 4F 11 7 16 HIZBGE IR E R 2 A L, 2023 4F 2
J 13 H X 0 fRESE E i — A2 IR L T b

HpaEEFER L BPAT NI PNXILVOFR
HOHRIFFRR?

Nl BRSO BT L, AU SCHIMA TRl
#: (EBUS-TBB/TBNA) THEMEB X OE#HZ 17V, B
W TR % 2 58] L7 MRk & AR Lf’J:'C“ —h%
LR NEFEA] A D WARERILZ 2 (GM 45) (ZI=E - e,
)5 % SR PR ERH & L 72 (Figure 1). %0)1’@, 7K
RAEBZ SRR DS EE, ML T T O PRI D
FERARICEATE, BARIZE D 2 WIZHE (2~8T) T
PR U712, JLRIWTZEREREC CRERIMR (B8 IPE A 41 [
) D HEME (DNA B X UOTRNA) ZR58 LA R
JAWTHiASA 3 > 2827 7SR VRRAS R ATV, il BY S s
fZF 2RI L, FFPE MR D 2 3613 0 Tl
L 72, 1B N T D single-plex PCR i+ > a~< 4
VCDXx VAT AL EEIMAEAEI Y a—F U AERDIZD
WREZRBR Y SEhE L 72, 2020 4E 5 H2*5 2021 4£ 11 HE T
kS 7z 255 Bl 5 BAiE 163 %1 (TBB 77 ¥ 112
51, TBNA &1k 23 B, CT # 4 FAME LS 14 61,
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Figure 2. Pie chart of mutation call variants detected by LCCP assay of cytological samples.
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HPRT1 X300 V) — FELEZ@NT & sk Lz BT, &
YEEHITE H T & 2 N DI 313 100%, AL PRI H Je il
1Z DNA/RNA T 475/321 ng T& » 7. 71.1% T#Efn T
2B HM S N, % w2 EGFR (35.0%), KRAS
(16.0%), MET (55%), ALK (37%), BRAF (3.7%),
ERBB2 (25%), ROS1 (1.2%), RET (06%) T&d - 7=
(Figure 2). PMDA-approved CDx & @ —F ¥ 1% 98.7%
T, R—3%o 1 H1IIFP ALK 23 7 >~ b @ CLIPI-ALK
EHPIL 7218

AWFZE T, MRBAT D 10 R A3 5 N /e
Z L o721 T7% { (Figure 3A), RO ASHAE X
% Z & (DNA/RIN integrated number : DIN/RIN &
1YL fliAY 7.9/5.7 ng, Figure 3B), HIZKIER THILT %
FFPE #if& b f##T L, total DNA/double stranded DNA
DHFRIZB W THIEZ KD DNA O EWZ &%,
Mgtk & FFPE TOMIZTERO 7 LIVHFIZEH
MBIARE NS Z & HHIH L7z (Figure 4).

SHRORE
A % I T, BRI T2 Rirer il B & 92 htir

(UMIN000047215) T3 v, 2023 4E 3 HISIEBIER % #%
T L7z 70 Bl rR ERATIZ B W CREFTA T E 1 B &
EF D (R DE S 98.6%), ULAMEDE S b FE
HahoodHh 5. 14

BAZJEHENZEDORFGE L LT, R Z W2 iidsA 2
2T PSRNV T D BIAFEEIE BB TR E
n, TG L2 15 FRELEREICB VT, ik
IR BTl EBUS TORAFEM AN, SR
DO OWE 2T THHRT LRI MR TE L L
DIATIEFE CHIB L CHB Y, liquid biopsy D BIZE 24T
LT, AEZHEMAICEVTD X VR THEICL S
AR TR OFEM S HEA TV 5.

SeAE PR CILE R R E L AR T A X 7 & MINtS 12
X %, HilEMARZ H 7205 druggable 815128 Bk
DFEREAFE /= TB Y, 16 SEBBIE D 7SR VARAE O E
WIMT b B E D S HE, D SRR R AT A T 2%
7 RS AROVIE 2023 4E 2 A 13 HiZHEE s, $XTojiti
RICBWTHBREO SR VA EIZEEL, MBI LE
WEAMES 5 Z & 2L 72w,

58 : B XE #l Ba 2 (rapid on-site cytologic evalu-
ation : ROSE) D&ENZDOWT

XAV IRAS & FLBL U 72 MR AR O $RIXIC B T,
ROSE & DMV RWI LI1E3E D £ T v, BIEVEM
FEIZHK 35 ROSE D EBIIAL» S OMEDTDH S5 b D
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Figure 3A. DNR/RNA vyield from 163 cytological samples.
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Figure 3B. DIN/RIN values for purified nucleotides from cytological samples.
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FFPE Cytology

Tumor

Content  VAF (%) Mutation VAF
(%)

Cytology > FFPE

BRAF pV600E TBB brushing

35 KRAS pG12S 13 TBB brushing 10422 0 x
150 KRAS pG12C 7 TBB brushing 636 62 o
T KRAS pGI 25, TBB brushing 4812 13

159 EGFRp.G719A 37 TBB brushing 2412 6.9

151 BRAF pV600E 66 TBB brushing 924 223

187 EGFR pL858R 66 Pleural effusion 175201 188]

58 KRAS pG12C Ll 70 TBB brushing 10314]E] 182

16 MET pR1022R ] 71 TBB brushing 287.68 88

215 EGFR pL858R ] 75, TBB brushing 1848 39 x
39 | EGFRpL747A750delinsP [N 10 80, BB brushing 13014 85 °
64 KRAS pG12D [ 100 86 BB brushing 1593 056! x
78 EGFR pL858R - 20]0 86 TBB brushing 11124 85 x
15 EGFRpL861Q w 100 91 TBB brushing_ 93|11 10.7 ]
41 EGFRpT790M [l 100 10.1] Thoracoscopy brushing 999|547, 0
123 EGFR pL858R Cl 20 114 TBB brushing 678 84 %
131 EGFR pL858R [ 100 121 BB brushing 3242|1306 °
95 EGFR pE746 A750del | MM 40 128 TBB brushing 190081 121 x
42 KRAS pG13 10 129 TBB brushing 4806 314 0
214 EGFRpL858R 200 132 Pleural effusion 25440]1] 100

91 EGFRplL747S 300 135 TBB brushing 1400401 178

130 KRAS p.GI2A 0[] 136 TBNA needie washing 24000[C1 140

200 EGFR p.S7681 10 137 TBB brushing 720 259

155 KRAS pG12C 145 Pleursl efiusion 16920 1 420

116 KRAS pG12V. 149 washing 2424 [ x
204 BRAF pV600E (] 152 TBB brushing 930l 233 [
72 BRAF pG596R 20E 157 TBB brushing 259740 98 x
137 ERBB2 pY772 A7750up 20 59| TBNA neede washing 3864 956, x
73 BRAF pV600E 20 164 BB brushing 3105 09 x
33 EGFR pE746 T751delinsl 168 TBB brushing 9288 56 x
60 | EGFRpE746 T751delinslP. TBB brushing 40230 856 x
148 KRAS pG12C Pleural effusion 3084[0 140 x
46 KRAS pG12A TBB brushing 3402 19.1 0
110 EGFRpA767 V769dup BB brushing 4995 128 x
133 KRAS pG12V. washing 2652 223 0
168 EGFR pE746 A750del TBB brushing 726[C1 427, [
125 TBNA needle washing 8928|1151 x
121 EGFR pE746 A750del TBB brushing 4632 282 0
36 EGFR pE746 A750del TBB brushing 157.14 9.1 x
227 KRAS pG12G TBNA neede washing 12120 238 x
163 EGFR pL858R TBB brushing 16321 129 x
96 KRAS pG12V. TBB brushing 3753[C1  290] 0
67 | EGFRpE746.T751delinsIP. TBB brushing 2808[C1  206] x
126 EGFRpL858R BB brushing 7620 335 o
80 EGFR p.T790M BB brushing 25974[E1 273 x
93 EGFR pL747 T751delinsP. TBB brushing 40608 316 x
68 EGFR pL858R TBB brushing 89.1]0] 103 x
136 EGFR pE746 A750del BB brushing 4812 355 0
129 KRAS pG12C BB brushing 1848 1 360 °
124 | EGFRpL747 P753delinsS TBB brushing 104451 231 x
193 KRAS pG12C TBB brushing 8 1578 o
84 KRAS p GI2E washing 380.7 3.1 x
139 EGFR pE746 A750del TBB brushing 906 65 x
134_| EGFRpE746 A750delinsQP B 1008 62 x
223 KRAS pG12C TBB brushing 32761 349! x
98 | MET 204218 2942-6del TBB brushing 5778 364 x
86 EGFR pL858R TBB brushing 3564]C J61.1 0
22 EGFR pL858R brushing 9424 246 x
52 MET c.3082+2T>C washing 33751 327, X
158 EGFR pE746 A750del TBNA needle washing 36 Ej 8 [
18 EGFR pL858R TBNA needle washing 23188 °

100.0

y=0.744x + 5.4618
80.0 Rz =0.5059
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> L]
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2 400 * 1 e
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Figure 4. Correlation of estimated %VAF between FFPE tissue sample and cytological sample.
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Nai2ix, D HEEB T 2B D easy miss 12 X %
false negative Z il 35 ECTEHALTWb EWwx £ 9.
F TN OBEMERITIE, Tk CIRRAE S HMHA O It
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TH MDD B TR E %> TWwb L v 40 4EHi
DOXFEE, GHELLZITIED .

N ROV AR A BB L 72 AU MR I B Vv T,
ROSE CTOMIaE 7% & OBIGHEEDSMRADHDE= 5 1)
I o TBY, FHONBMRFHOLT R, ik
IBZENZHRIIS S % & & TEHMrE LM ERIGER DS L LT w
B LHEES N, SR E ZMEEASLETH 5.

EbhWIC

HAEMNAARAR 2 L7278 ViR AR e & 2 5 b
3, HARBIRHIL ARSI X 2547 7 2B 1T M
NI DI NFEE20 TH 5. T OH T, FIRILAR AN

# (liquid-based cytology : LBC) % J 7= Hl Hi %o
LBC AR CTOMEE &AM ORI D H 0, Mk Fisic s
VB H AR AR HU R & FH e @M O FEHEIRIZ D W
T, SHiEmIN TV bt Ebhd. AfEiE Mz
FTOWMMHEHNE L7722 F TORY A% O I FRiR
L7278, JERESEIRREE T - s deta B X OS5 H o A
F = — RO/, MMEBAEDT S & BEETH D
ZLIEED FTL . M ToBEEGHE, RIS
TPEHAIEH OB LY, BWIREIC 05 7 Mk % $RIL
T HEBIWT. Eh ST E, T AMFBTHIMARC
8, SHBONAF~—H—RR L, LD
ICHRBRBARZ B L TR EVIEBEZLLETHS ).
SRR AR &SRR AN B 72 10 22 1) &2 f v, IR 7
TB % IR B 720D EMOBEHIWT & & b2, Mk
ROHRZ 53, FMEIRPUIBE L 72 FR O ol L
bilEkiExRO LN TS

AT SCNA A B % 3 o FIEAH I
Wik 47 & o] (k) DNA F v FHFJET

B [WFE# -

EIll|
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