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ABSTRACT —— Background. To clarify the current status of re-biopsies for lung cancer in daily clinical practice,
we conducted a multicenter prospective observational registry study in Chiba prefecture. Method. Between Sep-
tember 2017 and March 2019, we prospectively enrolled 73 patients who underwent a re-biopsy as a second bi-
opsy during treatment for primary lung cancer at 7 registered centers in Chiba Prefecture and analyzed the clini-
copathological characteristics of the patients. Results. The biopsy sites were 39 lungs, 21 regional lymph nodes, 4
bones, 3 pleural effusion samples, 3 livers, and 1 each of the brain, skin, and axillary lymph node. The biopsy mo-
dalities were 55 bronchoscopies, 12 percutaneous needle biopsies, 4 surgical biopsies and 2 computed
tomography-guided biopsies. A pathological diagnosis was possible in 87.6% (64/73 biopsies). Driver gene muta-
tion re-assessment was successfully performed in 98.2% (55/56 biopsies, only for adenocarcinoma). Among the mo-
lecular target therapy-resistant cases, T790M was detected in 47.7% (21/44 biopsies), and histological transforma-
tion was observed in 8.6% (5/58 cases). The Tumor Proportion Score (TPS) was assessed for 32 patients, and the
TPS was 0% in 37.5%, 1-49% in 34.4%, and =50% in 28.1%. Conclusion. This consortium, which was formed
through the cooperation of multiple departments at multiple centers, revealed the current status of re-biopsies for
lung cancer in Chiba Prefecture. We believe that re-biopsies will continue to play an important role in determin-
ing treatment policies for lung cancer.
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Table 1. Patient Characteristics

Characteristics N=73 Percent (%)
Mean age (range), years 68.5 (36-89)
Histology
Adenocarcinoma (Ad) 67 91.7
Squamous cell carcinoma (Sq) 4 54
Small cell carcinoma (SCLC) 1 13
NA 1 1.3

Mean Brinkman Index (range), pack-year
Performance Status
0
1
2
3
Comorbidity
Asthma
Chronic obstructive pulmonary disease
Diabetes

Lesion sites (foci considered possible for biopsy)

1

2

3

4 or more
NA

372.2 (0-1760)

30 410
38 52.0
3 41
2 27
0 (NA 1) 0
7 (NA 1) 95
13 178
16 219
9 123
9 123
19 26.0
20 27.3

NA: Not Available (not checked in each check box).

BIZ DWW, case report form (CRF) % i\ C AR B
SRR 2 IUE L7z, CRE TS L2 E I T o &
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A

Brain 1 (1.3%)  Skin 1(1.3%)

Liver 3 (4.1%) \(

Pleural effusion

Axillary lymph node
1(1.3%)

3(4.1%) ~
Bone 4 (5.4%)

Regional lymph node
21 (28.7%)

Figure 1.
biopsy case.

Table 2. Sampling Methods and Diagnostic Rate of Each
Method

Sampling method Samples  Diagnosed samples (%)

Peripheral lung biopsy

(TBB/TBAC) 29 25 (86.2%)
Mediastinal node biopsy

(EBUS-TBNA) 26 23 (884%)
CT-guided needle biopsy 2 2 (100%)
Surgical biopsy 4 3 (75.0%)
Percutaneous needle biopsy 12 11 (91.7%)

Total 73 64 (87.6%)

L Zo0FWiEE Table 2 1T/R L7z, ZKTIX 73805 5
64 1 (87.6%) THIMKELZWIASTTRETH - 72, BWiERIZD
W T UE, KA ZE # (Transbronchial biopsy : TBB,
Transbronchial aspiration cytology : TBAC) Tl 29
D HH 25 B (86.2%), #EBE ) > 7 i A (Endobronchial
ultrasound-guided transbronchial needle aspiration :
EBUS-TBNA) Tix 26 Bl % 23 61 (884%) Dishr=s
THY, HUBEREFHELN TV

BRI K 5 1 - BETERBR EFMERISOV
TORE

FRABARAR T DOMIPRIE 8 T A 73— BARFZE PR O f
H% Table 3 1278 L7z, I OBIZFZ BB WTNIL, MK
JHZAT 272 56 BAED D B 55 B (98.2%) TH45 it
AL NB WA HETdH - 72, EGFR #IRFARMF
4 BITIThNTBY, 5541 ) (931%) T EGFR #(z
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Surgical biopsy
4 (5.4%)

CT-guided needle

2 (2.7%)

Lung 39 (53.4%)

Percutaneous
needle biopsy
12 (16.4%)

biopsy

Transbronchial biopsy
55 (75.3%)

Sampling sites and methods. (A) Sampling sites in each re-biopsy case. (B) Sampling methods in each re-

Table 3. Number of Samples and Detection Rate of
Each Driver Gene Mutation

Driver
mutations

EGFR 44

Samples Detection rate (%)

41 (93.1%)
Exonl9 del
Exon21 L858R

Exonl9 del
+Exon20 T790M

Exon21 L858R
+Exon20 T790M

2 (33.3%)
0 (0%)

10 (24.3%)
10 (24.3%)
13 (31.7%)

8 (19.5%)

ALK 6
ROS1 10

TR %K L7 Exon20 T790M X 44 B > 5 5 21
Bl (47.7%) T &7z, F 72, EGFR #izT-ARZHK
L7244 B> B 1 BFIIB T, FIEIZHIRICHER S
T\ 72 Exonl8 G719X ASFRAEMIRF IS S e v &
D FEL A ROz ALK @G EBIZFHERIL 6 Bl TIThiT
B, 26 (333%) THHZZED/z. ROSI Bi&#EET
MFIE 10 B CTHEAT S L7245, BIBIZR O %25 72
BRAF {5 T ZERMBFIIHAT SN TW e h o /2.

i AL D L % A aT L 72 It 58 B 3517 2 FF ARk
FE R % Figure 2 IZ/R L7z, MPEIL O ER X 26 %1 (44.8%)
TH B L, KN o PRI Exon20 T790M B 4 21 %1
(36.2%), FT- LRzt b 360 (5.1%), MR- Bz
1616 (1.7%), /hfassssi b 160 (1.7%) & v ) &R T
B o 77 FURRINIEIR 2 320 72 5 B D W T OE T4 5,
RO SRR, AERRETT R £ L 072 D% Table4 12
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Not retrieval driver mutation

1(1.7%)

Not enough material

2 (3.4%)

No driver mutation
5 (8.6%)

T790M mutation-positive

21 (36.2%)

Revealed factors
of resistance
26 (44.8%)

Squamous cell
histology transformation
3(5.1%)

Adeno-squamous cell
histology transformation

No change in driver mutation 1(1.7%)
24 (41.3%) Small cell histology transformation
1(1.7%)
Figure 2. Search for resistance factors in lung adenocarcinoma.
Table 4. Clinical Information on Five Cases of Recurrence with Transformation
Ist Re-biops Driver mutation Driver mutation Number of
Cases diagnosis dia, n(?sig (1st) (re-biopsy) re-biopsy Re-biopsy site
g g pSy lesion site
@) Ad Sq Exon21 L858R Exon21 L858R 1 Skin
@ Ad Sq No mutation No mutation 1 Bone
(left acetabular cartridge)
® Ad Sq No mutation No mutation 1 Thoracic lymph node
@ Ad SCLC Exonl9 deletion Exonl9 deletion 3 Liver
® Ad AdSq Exonl9 deletion Exonl9 deletion 2 Bone (lumbar vertebra)

IRL72. 2S5 BIZD VT, 5 Bl 3 B CHUR A Rk
iR TOBIZFER ORI RO 5N/ &, BLOT
NCOREF THROEIEEZROHT, I by >~
PNEIZ W LIEBIEB I, S DM THh D 2 &, PRT
L B D FAME LY HRIEHE B 12D\~ TR B AL A3 T
WA W CRIE OB TH o722 &0 5, H 2
T 7 < HIFRALIRIR 2 0 D WL TH 5 L HI L 72,

®EF TV IR PERRBICOVTOKRE

FHAEBBIRZB W TRIZW 2T TDH > 72 64 Bl
5% 32 %1 (500%) T PD-L1 ®F8iE (TPS) DOMiatas

frbnTwiz. TPSIZDOWTOFER%Z Figure 3 IZ/R L
72, 72, 32610 5 LRIMBRIREIZ S TPS OFHI 24T -
TV 7HICDOWT, ZDZAb% Table5 253 L7,
TPS 28t & 7z 32 Bl DT, T LLRT O st
AR ISE A DG L TPS MBI D WG L, & ok
H%& Table 6 1278 L7z, UN#UREEE L 12 41 (37.5%) 1238
ABENTEY, TPS OWNFTUIREMED5 B (41.6%), K5E
HAT1 B (83%), wm3HA6 B (500%) TH -7z, M
SHEREEABE A X T2 WEESNE 20 6] (625%) Th
D, TPS OWFUZETEA7 61 (35.0%), KIEIAT 10 6
(50.0%), EIEHA 3B (150%) Th -7z FAEMETO
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TR IR A O M & TPS & OBJHIZ D W TGS L
72 & T, GTRAREANEA S N8 TH RIS TPS 2%
HHTHo7 (p<0.05).

zZ =

AWFFETIE, TREENOMINESHREZITD 7 Hifk 9 B
BHZ I v Tl A BORE B 2 AT & 1288k L, T-3E0N
BT BEBRTOFEROHIRICOVWT T — ¥ £iEB
X OENT % 47 5 7.

TPS = 50%
9 (28.1%)

TPS <1%
12 (37.5%)

TPS 1-49%
11 (34.3%)

Figure 3. The PD-L1 expression rate.
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52X % 2017 Bl xf R & L 7ziifEse v b 5 o i
FIZBWTDH, JEEB 446 (6.9%), FHEER 50 Bl (7.8%),
i 134 B1 (20.9%), B 146 B (22.8%) & IFWear LIt 5H
WSS - B2 R0 5 Z L 13% <, 3 HAMZ ifT 3
LB, MR ZR DA O FIRO TS HERL & i 2 2
LB THDLLEEZ LS.

AMTFFACE LT, BEIPPIRSE T 4 M (endoscopic
ultrasound-guided fine needle aspiration : EUS-FNA) <
CT 74 FTAEMTIE, FMEDREEREAMEH AL,
DEFREZM X > THEBTHE R I HAE DK E S 255
A5 ENHY, TORIZELTDHERBMN O TA
LD 720113 HIH T O R ZGHEEEDVHETH D L H 2
i, LRkt F A & BEENTsE T d b NS >~
V=T aEEBL, FiEHETURAZMREDIAHITE
Z L, RWZEDOT—F L LTmREsDDTIIRWVAS,
GO TR B T 5 EHRMER OB B W TIFFICH
BH‘RTHo7

F72, FAEMICEET 2 dHEIcBR L Tk, TIME
T Bk, BEFOHELFITEEEN S I & L, #HY
H &Y AT FEBAT ) BRI T 5 2 L 2 LT
B, 2K, 72 2B 5 A
BRI, BIEARASOIY K E B X OB R~ ol
i HBFEDAT ) 720, LB R R R R R R OB
RO (FFIZBIRALBL T O RN) ICBWTHHHT
HolebEZD.

GO 42 DG TIE, ERDOZWI=EIL 87.6% TH -
7z. Nosaki 5 2% 2016 12 L 72 FRATENT B % KB

Table 5. Clinical Information on Seven Cases in Which the Expression of PD-L1 Differed Between the Initial

Diagnosis and Relapse

1st Driver 1st . . 2nd 2nd
Cases diagnosis mutation TPS (%) Therapy Re-biopsy site diagnosis TPS (%)
Gefitinib —
(@) Ad Exonl9 del 50 CDDP+TS-1 #2R Ad 50
@ Ad Exonl9 del 0 CAD%%T]}’¥X Left lower lung Ad 0
® Ad No mutation 20 CDDP+TS-1+RT #4R Ad 90
@ Ad Exonl8 G719X 0 Afatinib Left lower lung Ad 0
Exon21 Afatinib —
® Ad L858R 10 Osimertinib #AR Ad 0
® Ad Hxonal 0 CDDP+VNR+RT Left ilium Ad 0
@ Sq - 0 CDDP + TS-1 #11L SCLC 0

CDDP: Cisplatin, PTX: Paclitaxel, VNR: Vinorelbine, RT: Radiation therapy.
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Table 6. Correlation of TPS with or Without Radiation
Therapy Before the Re-biopsy

Radiation Samples
therapy
Yes 12 TPS
50-100% 6 (50.0%)
[ 1-49% 1 (8.3%)
0% 541.6%) | p<0.05
(chi-square test)
No 20 TPS
50-100% 3 (15.0%)
[ 1-49% 10 (50.0%)
0% 7 (35.0%)

Bize Zfiae Lt A M EWFEIC L 5 &, HAEMOBE=
1X795% Tdh 1,4 ZOMOERNIICBITZHEICBW
TH 75~95% L HiEF SN T\ 5. 258 KRGS Tl i o
i LIRTHHFM R, MOBHIEEI AL TV,
FEWEBHIERIE LN BN E LT, HI - mBE5E)
R L, £ 2 #EEHT X B Tumor Board T4
AL TREAAMEEHIBLTVWS Z LR, Bk
ZHE L T2 L) IZBIME IR B\ TREE O ol
HAMNEEZ (rapid on site evaluation : ROSE) Z B H 3 %
LWV 72K T 2 TR STV B iR % 0>
7ol ENEZ LS. 910

EGFR #ifa T- 2 R MR KE 12 B %5 EGFR 71 &
> & — EEH (EGFR-TKI) (2 X % BEHE £ O3
LT, ZOMMHALEIE AR TH S T790M Z RO
AR & 7% 5. AME Tl FHAMIZB W T EGFR
BIZTERABRR L2460 S B 21 # (477%) T
T790M Z 23 E 7z, wE o CRkIC X 5 &, Oxnard
513 EGFR-TKI T2 7R L, A A ifT L72d o0
9 BB XZ60% 2T T790M ZE R TH - 72 & #His
LT Y, 11 Ichihara 5%, 45% FEEEAS T790M 2 7 k57
ThHholoMBHE LTS 12 K2 X ) ZoMEICIEE
35500, SO TIEZOHP L[5 KH R
Th o7z, F7z, Mk ORHE Lo T & L CRER O
ERASEE T 5. AET T, ¥R EiE b 3
(5.1%), Wk~ LRz sginit, NHTERE iz b 254 ~ 1 61
(1.7%) £ WD $ERTH - 72, Tzumi 513 EGFR %8 BB
Jili B 0 i S 1 Bz i fin Ak Xl 2302 10 BIREEE o i 5 2
L2 E i LCTw 328, 18 Rt cld 3 ok k
R bz iR THB Y, FEBI X S % 2B BT
D HETEAVRIR SN 5. Wm P LR R R L D S B 5 1 3
TG LR)BOSNT, WM TR LEEZ SN
NHITEIERRAEIZ DV TUE, W FE DT TIE 2~10% FiEE
RO 5N D &) WiiEdsd 0, 1415 RKETE 2 o i i
WD DTH - 72, Ylitiik Tld EGFR @z TS b

ALK RlVG#15 T % A 3 2 Bl 0 % 37 B 38 12
PR L L7 ZEX ONLEMLFEEHLTB D, 16 FF 4
IN—ET- DAL Z IR D E V) HINZZT T2 L, Mk
MR EALDTR I 5o TR W ERET I EE, 20
B BB R ED DL HETH L L E R
L. Fio, WHAMBFICIIEELE 2MEOE L EEE
7 %85, FEARMIZE O RN P M & sk
TIEHEETH B Z L 23% . S EiRET L7z 73612815
8 2 DO REME IS D W T, BAREB & FEHIN MR L 7228,
ek L 722 BRHE o 1 BBV T, FIEIZED TWwiz
Exonl8 G719X 7% Afatinib (2 & % G914 O T A MR 12
BOWTHIALTEBY, E2WMEzRILEIHLLEELZD
nrz-.

JRFEVEMRE (03 BT = v 7 R A >~ MHESEDOH
SizBWnWTIiE, PRHIERCHBEO Y -7 Ty A2 X - Tl
PD-L1 ®FHUC X D IR S N B ILFEFT L 2 X U hv 5
7 % WRETEDSH 1, TPS OFHINLGEH Mg il B v T
FHE 4 FMEEH Td 5. Evans 5 10005 10 J5 38 it
¥ED TPS Z A L7282 X 5 &, TPS <1% 13 44.4%,
TPS 1~49% & 25.0%, TPS >50% 1% 30.6% (2588 51
72 END. VT RFHCIB T 2EE DM oHEIC
EHT DR TH o772 TR 5. SHOKE T, S
FIREEE OERIBEIZ BT 5 TPS 2SE A #E % 21 T
WZRWREBIRE L L L CHEICE W I LR s v/,
Shaverdian 5 D7 L2H 5 X 912, 18 g
D HIEFIEETIZHIET = v 7 B A ¥ FHEEDOR RS
RIFCTHho/z WO HRADH 2. /2, SHOWE T,
WEZWAAT DO 7R A IRF B IC LT L b & E R Tw»
7eblF Tidewvizd, HEHI# To PD-L1 38R D21t
2 HIHRET L 72 b O TIE v, ke d3E 5
FAREPI D TIEBRBE I 22 A S D DZEAL % 5 2 TV 5 W HEM:
DR ENT. RIEF v 7 KA ¥ MHEROE T
INA F =T — 2OV TIIKIR L L CTikamds e ShCwn
5. PD-L1 FBIRIZGOEF ~ v 7 B ¥ FHEROBEE
ZHIW T HERICOBHEINE~Y—H —THDH—HT
ke IR X 208D &0, BRIFN G2 L2 RT I L
RGN THY, S HIHEEHEENICB W TOREBDE
WHBH IR T WS 1920 22 k25, PD-L1 JEHE
EIREEI S X OZEBIMICEL LG5~ — A —Th b & &
Z oM, FAEMIC X SR Z 0 PD-L1 5633 o ffE 72
i, BEOHLLOLETIHMEDLSINTNS. 1920 F
72 PD-L1 ZEBIFR DAL, SHDOKIEF = v 7 KA » b
BHERIZ & G Z il b3 2 1T, WFZEmIZ s BRoD
HHIDIEEEZLND.

Zo XSz, MREZERIC BT 5 ARG AL
DENERE OFF O E A HRT 2 DR ICEE R T 7
O —FTdH 5. AR X S E L EGFR-TKI itk
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DOHEFRR, Exon20 C797S 7x & & v o 7272 @I T4
BB X B TELE T OMRIE 5% L LEEICR > T

KB EFEZON, MM Z ST FAEBT LB L
Bawv., E5ITETFL Y Y a VERIZHE DKW SR IV
TDIZDINE T RO LETH LI e N5,
ML 55 b i OB BRI B TEELREH %
HoTwbDEEZ 5.

AMENE L fE R I F T & BIENIFE T 2 A%, JEGIEL
DT3B EDETH 572720, G55 L 0 KRBT X
D, SO 2T EMROFENE, ElRBLT
{BEEZOLNS.

s &

AWFFECTI, T-ZEIZ BT 2 HligE AR O BURASH &
ML oiz. FERD XD REERBRICBVTIE, H
IR R FE R R B R ] C OB EESAR T K TH ), M T
DORIEZHEDOEDEH CADSHETH 2 LEX L. T
DN O L 2 MR 5 2 & AT & L FAERIE, B
b3 % 5% DM EEGEINIC B W TEE 2 %E 245 T
W BDEFEZD.

RSN BE S 2 FHOMZRMI © RS (024 - 5
WORH] AV 28R, TR NTERA, HH—RE [3EE (BEE)
I e & O] RIMBHM T (B, HAA—F 410 —
(k). /NEPEEGHTSE (BR)

MR AR — IR, BIXIRRAME TR OSIRIZE D
FEhi sz
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