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(=] BH WA M6 M8 DNA (circulating tumor DNA , ctDNA ) 5 2] 2L 1 % JE /)N 41 Jifd fifi 48 (non-
small cell lung cancer, NSCLC) & 2 A= K [H ¥ 37 {4 - % & 1R 3 Bt 310 i 5 Cepidermal growth factor receptor-tyrosine
kinase inhibitor, EGFR-TKD it 25 374k v 1 — Zictk |, 6 A5 15 Tid 24 KU £ 5 B 20 SR I 5 3R 97 R, 3k T — B R AE
ARG RAZTT 5 58, T8 3 130 91 PR 4 WE VPl A S e 2. A3k BB 2021 4F 12 J1—2024 45 6 J1 i 491
2 Je A KW F Z 1R Cepidermal growth factor receptor, EGFR) BHE NSCLC £ 4 130 1] , 5% FH KE HL &L 7 2 % M itk
WG, 45 650, ol s T — ek =X EGFR-TKIH 2534897 , & WIPEAG Y7 2L, B 0% 1k R 5 47 21 835 A FH o
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11 53 (tumor protein 53, TP53) L % 5 1) 21 Jf 58 £ 171 1 (retinoblastoma protein 1, RB1) % B & 5K Jj 4 11 [] I
¥ (phosphatase and tensin homolog, PTEN) 4 Jil 9 #ill i K& [H 28 78 5 @ B: 2k £+ A5 Il BT b K¢ 4f i %% fb N
¥ (mesenchymal-epithelial transition factor, MET )28 A8 sl §™ 8 Al 21 41 i (9 1095 75 75 9 JiE 4[] Y5 4 2 Cerythroblastic
leukemia viral oncogene homolog 2, ERBB2) 4" 3 45 55 # A8 53 1§ b 14 44 ) 4y (nf‘ 5 2RI 24 A tDNA
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[Abstract] Objective To clarify the consistency between circulating tumor DNA (ctDNA) in peripheral blood
and tissue biopsy in the evaluation of epidermal growth factor receptor-tyrosine kinase inhibitor (EGFR-TKD
resistance in non-small cell lung cancer (NSCLC), to adopt a combination treatment strategy at baseline for patients
with high risk of drug resistance, to optimize the clinical diagnosis and treatment protocol based on the consistency
characteristics, and to evaluate its efficacy and safety through clinical validation of 130 patients. Methods A total of
130 patients with advanced epidermal growth factor receptor (EGFR) -positive NSCLC admitted from December 2021
to June 2024 were enrolled and divided into the optimized group (#z=65) and the traditional group (»=65) by random
number table method. The traditional group was given first-generation or third-generation EGFR-TKI monotherapy,
with regular efficacy evaluation. After disease progression, tissue biopsy was performed to clarify the drug resistance
mechanism and adjust the treatment protocol. The optimized group adopted a closed-loop diagnosis and treatment
protocol consisting of dynamic ¢ctDNA monitoring, tissue biopsy validation, and individualized intervention: The first
step was to simultaneously perform tissue and ctDNA testing at baseline to identify genetic signatures associated with
high risk of resistance, including [ D the presence of additional EGFR variants beyond the core mutations at baseline ;
@ baseline mutations in tumor suppressor genes such as tumor protein 53 (TP53), retinoblastoma protein 1 (RB1),
and phosphatase and tensin homolog (PTEN) ; @ baseline presence of bypass alterations such as mesenchymal-
epithelial transition factor (MET) mutation or amplification, and erythroblastic leukemia viral oncogene homolog
2 (ERBB2) amplification, based on which the initial treatment was adjusted]. The second step was to perform
dynamic ctDNA monitoring for genetic variations every 2 months during treatment, combined with imaging assessment
for graded early warning of drug resistance which was promptly verified by tissue biopsy. The third step was to
implement individualized intervention based on tissue biopsy results after drug resistance, with continuous dynamic
monitoring and treatment protocol adjustment thereafter. The objective response rate (ORR) , disease control
rate (DCR) , progression-free survival (PFS) , overall survival (OS), and safety-related indicators were compared
between the two groups. Results The overall consistency rate between ctDNA testing and tissue biopsy was 82.3%,
with a Kappa value of 0.642 (P<<0.001), a sensitivity of 78.4% , a specificity of 88.1% , a positive predictive value of
92.1%, and a negative predictive value of 70.3%, showing good overall consistency. Among them, the consistency
rate for detecting EGFR pathway core variations (exon 19 deletion, exon 21 L858R mutation, T790M mutation) was
83.2% (Kappa=0.661, P<<0.001) , and the consistency rate for detecting bypass variations [MET amplification,
human epidermal growth factor receptor 2 (HER2) amplification] was 78.5% (Kappa=0.598, P<<0.001) , both of
which showed good consistency. In terms of efficacy, the ORR (63.1%) and DCR (89.2%) of the optimized group
were significantly higher than those of the traditional group (41.5%, 72.3%) respectively, with significant
differences (P=0.018, P=0.013). In terms of long-term survival, the median PFS (11.2 months) and median
OS (24.8 months) of the optimized group were significantly longer than those of the traditional group (7.1 months,
18.3 months) respectively, with significant differences (P=0.004, P=0.007). Among drug resistance-related
indicators, the incidence of primary drug resistance in the optimized group (7.7%) was significantly lower than that in
the traditional group (20.0%) (P=0.042) , and the response rate to acquired drug resistance intervention in the
optimized group (81.0%) was significantly higher than that in the traditional group (56.8%) (P=0.031). In terms of
safety, the incidence of adverse reactions was 33.8% in the optimized group and 38.5% in the traditional group, with
no significant difference between the two groups (P=0.568). Moreover, the adverse reactions were mainly grade 1—2,
with no severe adverse reactions observed. Conclusion ctDNA testing in peripheral blood and tissue biopsy show
good consistency in the detection of relevant genes in NSCLC. Meanwhile, the constructed optimized diagnosis and

treatment protocol, which integrates dynamic ctDNA monitoring, tissue biopsy validation and individualized
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intervention, significantly reduces primary drug resistance through baseline risk stratification and source coverage, and

significantly improves the response rate to acquired drug resistance intervention through early molecular warning and

precise targeted combination therapy, ultimately translating into survival benefits with a good safety profile.
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M EBEARIETR T %8, IR AT R AL
1.2.3 itk izyr i it 7Ei i s e &
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Ay . L — M EGFR-TKIAL i T790M
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SRR B & RS B, RN B &R
1.5 Hiib2¢ gk N H SPSS 26.0 Fl GraphPad
Prism 9.0 4t ¥ % 4 70 M %o dls o 3 B R DL

F1 CIDNASALKRNELRR TR LR P —BEIE
Table 1 Comparison of consistency between ctDNA

testing and tissue biopsy in different variant types

B (%) Fw, HEBCRA K%, JEIES AT (n=130. (%0
VR (M (QR) | %%, WHORH Mann-  EGFRmBHLER K;*S”“D;A@ it
Whitney U ;4% ;5 A= £¢ 4 Hr R H] Kaplan-Meier 3% , i - o -
A A7 4R B R FH Log-rank K 86 5 — EvE 40 B % " i o N
JHi Kappa £ % (Kappa {i =0. 75 5 — B0 ¥ % 4, it 55 75 130
0.40~0.75  — 8 B i, <<0.40 by — &k — $AH 72.714
). P<<0.05 NESFAGI¥E L. Kappa fH 0.661
Pla <0.001
2 % = 95%CI 0.542~0.780
A1 JE I ctDNA
2.1 ctDNA 541404 I i — Bt 4 b7 EGFR i L7 5 e &
211 ik —3r 13046 B F g, ctDNA B 25 9 34
5 2 UK A iR — ER R 82.3%, Kappa fH K 3K 9 87 96
0.642 (P<<0.001) , & Ji¥ 78.4%, %% % & wit 34 96 130
88.1%, PPV 92.1%, NPV 70.3%., pa ! A 53.518
212 AMAFIM I EGFRELEFK o
W —FOR (83.2%) WTFHMAER (7850, oy .
—HA Kappa 3975 0. 400~0. 750, — P R4 25 AR S (MET/HER2/ S I ctDNA -
W1, E BRAF %) B B -
2.1.3 ;ﬁlﬂ‘”ﬁrﬁ ;e T790M %748, ctDNA 5 Bk 18 6 o1
AR I — L E K 85. 7% (Kappa=0.709, P< i 8 98 106
0.001) ; MET " ) — 0% H 76.9% (Kappa= “; mo W
0.541, P<<0.001). fEABFIE 34 20 B (4 f@ppaﬁ o
15%) BEELE T —1 EGFR-TKI, T790M %48 Pl o001
FE ORI T — 4l H — 8 EGFR-TKI )5 # & iy 95%CI 0.447~0.749
f‘fowﬂﬁ&ﬁtﬁ 221 TR L4 H ORR I DCR ¥ 12 3%
80% 854 ER
EGFRIBESE (IR . i 86.2% , —
(FRRE/HRE) r : 1
(METHf 1/HER2/BRAFES) I Lo 1 Kappa=0598
(Fﬁﬁfggé;iﬂ% ! : o2 i Kappa=0642
60% 65% 70% 75% 8(;% 85% 90% 95% 100%
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@ —H= (R  w—u95% BEXA 80% B

El1 ctDNA 5AR®RN—B ML

Figure 1 Consistency comparison between ctDNA testing and tissue biopsy
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T ESG Y, ZRAESIFE L (P=0.018, P= 0.013), W#%2,
F2 2HILHAFTFRLLE

Table 2 Comparison of short-term efficacy between the two groups

(n=65, 1%, %)

4151 CR PR SD PD ORR DCR
A 3(4.6) 38(58.5) 17(26.2) 7(10.8) 41(63.1) 58(89.2)
i 1(1.5) 26 (40.0) 20(30.8) 18(27.7) 27(41.5) 47(72.3)

YH 1.032 4.432 0.325 5.974 5.884 6.127

PH 0.310 0.035 0.569 0.015 0.018 0.013

2.2.2 mYTR LA AL PFS FLOS ¥ i 2 100 b
KTRgd, 2RA%IT%EXL (P=0.004, P= wl —— {48 (65)
0.007). WE 2, K3, %3, e
;ﬂr 60 -
100 — R (n=65) B F------153
— G (1=65) & 40t
80t H
2 201
60
‘Ba- ————— 1 1 1 1
ﬁ wl 0 10 20 30 0 50 50
#H IR (AN AD
20 B3 2H0S4FHZE
: : ‘ i Figure 3 OS survival curves of patients in the two groups
0 5 10 15 20 25 30

Wi (A

B2 248 PFS4ATFHLZ

Figure 2 PFS survival curves of patients in the two groups
2.3 2Z1M 2540 A8 b5 Lh B P Ak 4 e & 1k T 25
RERDEMTEGA, K5 VEW 25 & £ B E D
FEMR TG H, TN R TG, %
S¥ A G FE L (P=0.042, P=0.008, P=
0.03D), W4, FEfiE B H WA, fifbdd
MET 9" 3% 58 5% B9 -+ $me i 480 85. 7% (12/14)
BT ARG 53.8% (7/13) E£RA G ¥¢E
L (P=0.049); BRAF V600E %48 g 4 1Y -+ 7 i)

#®3 2HEHEFEERLLE

Table 3 Comparison of long-term survival between the

two groups
[n=65,M(QR), 1 ]
21 5 i PFS iz 08
Ak 2H 11.2(4.3) 24.8(4.6)
g 7.1(1.6) 18.3(2.8)
Log-rank y*{ii 12.573 10.914
PH <<0.004 <20.007

N4y B R 4k 41 100% (3/3) , & 44
50% (1/2), ZREGH¥E X (P=0.157),

R4 2EWMHBEXRIERILE

Table 4 Comparison of drug resistance-related indicators between the two groups

(n=65)

5H SRR M 25 % A ATV 25 K A R AP it 24 2 i fi T i
(%, %) (%, %) [M(QR),A] (%, %)
fifbaa 5(7.7) 42(64.6) 9.0(4.5) 34(81.0)
&5 41 13(20.0) 46(70.8) 6.5(3.0) 26(56.8)
Y/ 7 Al 4.126 0.635 3.245 6.154
P 0.042 0.425 0.008 0.031

2.4 2HEAEVEE ALHR RN & RN
33.8% (22/65), fE8 4l M 38.5% (25/65), %
SHGEH 2 E L (?=0.326, P=0.568), 24
WA RN . BiEMzJ, BE1~2%
RHE, B4R L EARAR RN EAE . WS,

NSCLC J& fiffi 9 5 % UL A B 7, EGFR-
TKI T i EGFR 8k %8 28 i 8] NSCLC 1) — b3
HEIRYT , B IR S BRMIRA, MY — & B
BER P, EGFR-TKIMLZGIG YT Y7 20 E fik K 35,
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Table 5 Comparison of adverse reaction incidence between the two groups

(n=65,BI%L, %)

ikl Bz f& ¥ zh ALK JiF e S HoAib MR ER
Pefedl 9(13.8) 6(9.2) 4(6.2) 2(3.1) 2(3.1) 1(1.5) 22(33.8)
g 11(16.9) 7(10.8) 5(7.7) 3(4.6) 1(1.5) 1(1.5) 25(38.5)

ba! 0.277 0.106 0.121 0.210 0.342 0.000 0.326

Pl 0.599 0.745 0.728 0.647 0.559 1.000 0.568

K e 3 )2 B il R B G R T R R 2 B Tz R .
ctDNA Sz fif 988 2 B i 1 55 8 28 3o 78 v R ik 2 A Sl
I I B DNA R B, #5407 5 I3 b 9 — B &
PRLAZ S A L, BB S e i og S o 1 M g 3 R Ak AE
MR, S NSCLC EGFR-TKITH 25 3FAf $2 44 T
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