Advances in Clinical Medicine IGFRE2£3EFE, 2026, 16(2), 2468-2477 Hans X
Published Online February 2026 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2026.162652

E T4 U500 3k /) bt P EE 51
y=Vig

BREAL, & 223, A4, TEMS, MRkl F oA, Rk OHC

RIT R ERARA2BE, RREIT MR

2rf [ B2 2R b e AL B P AN B 2 B 25 R ST i 0 P, bt
LM A TR E RS E, sl St

“PE UM L i 24 S A IR T, R
STEAURN B AT A RTUEA T, =f Fift

ot HORCBF B Be i A A}, st

Woks . 20264F1H 100 FHER: 20264F2H4H; &AAHM: 202642 12H

R

e AR /N 40 i F R (NSCLC) B PR IGIT B BTGP K O PhaR: — R RWT B RBEmW S, FEY
KMETE: [ § 1 /S M EGFR-TKITN 25 &A1 5] ; =& B %A 55 (TME) S B MHNRZAS S BN 5 & M e 2
2y, FEZH(TCM)EHFETEERT. PR RREEE X5 A BERKRNE, ERXIRH
ZRTHRZHREYERREERES, SBBITHERRS L. AXBENR-ANETEYRED
SR EGRETREBELL., SELENAEERRDRES. W5 S EREERERL. PD-LIRE
KR TMER A REIREYREY, 1EAPEANANREIKSE, KPEERK “PHERE” 5
FEHE “HF o8 BIEE . ZLRALR T PATEE RS 6 3HE & 0 R B /M EER I H
MET{5 5@ 8. RZ LR B MEF58) 24 B A6 R IGRRTES, WA T NERERF 5T m K%
A R PTG 25030 1 R AR R, 3R T BT A WAR S50 B BRI PR R I8 B SR (dn <
R, AT ELSEIHREETT FREEL. 15 EL R BRI RS .

X 5in
N, LA EY, FIEY, RBHEES, FERMES, KRBT

Precision Treatment of Non-Small Cell Lung
Cancer with Traditional Chinese Medicine
Based on Biomarkers

Meijia Chen?, Yu Zhu23, Jinhua Su#, Jinhui Wang$, Jianglong Chen?, Guang Li1.23,

Jin Zhang¢*
EIRAE .

XESIH: BREE RS, 8L, THM, BRI, 256, Tk T AWiaEW 0 e/ i o it o = 20 HEIR T ).
s R 2 2 1E 2, 2026, 16(2): 2468-2477. DOI: 10.12677/acm.2026.162652


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2026.162652
https://doi.org/10.12677/acm.2026.162652
https://www.hanspub.org/

Mroett %

1School of Pharmacy, Heilongjiang University of Chinese Medicine, Harbin Heilongjiang

2Yunnan Branch, Institute of Medicinal Plant Development, Peking Union Medical College, Chinese Academy of
Medical Sciences, Beijing

3Yunnan Key Laboratory of Southern Medicine Utilization, Jinghong Yunnan

4Xishuangbanna Institute for Drug Control, Jinghong Yunnan

SXishuangbanna Dai Medicine Research Institute Co., Ltd., jinghong Yunnan

5Department of Thoracic Surgery, China-Japan Friendship Hospital, Beijing

Received: January 10, 2026; accepted: February 4, 2026; published: February 12, 2026

Abstract

Clinical management of advanced non-small cell lung cancer (NSCLC) faces major hurdles: first, ac-
quired drug resistance after targeted therapy, which mainly involves mechanisms such as EGFR-TKI
resistance mediated by MET gene amplification; second, primary immune resistance caused by the im-
munosuppressive state of the tumor microenvironment (TME). Traditional Chinese medicine (TCM)
has demonstrated significant potential in synergistic enhancement, resistance reversal, and toxicity
reduction. However, its modern application is hindered by a lack of precise guidance from microscopic
biological indicators, resulting in non-standardized treatment protocols. This paper aims to construct
abiomarker-guided theoretical framework for precision TCM intervention. This framework utilizes
driver gene mutation status, activated resistance signaling pathways, PD-L1 expression levels, and
TME immune cell composition as objective evidence for TCM involvement, organically integrating the
macro-level “syndrome differentiation and treatment” of TCM with the micro-level “molecular sub-
typing” of Western medicine. This systematic review examines the pharmacological mechanisms and
preclinical evidence of active components in Chinese herbal medicines targeting specific molecular
pathological events (e.g., berberine inhibiting MET signaling, Ganoderma lucidum polysaccharides
modulating the immune microenvironment). It thoroughly analyzes pharmacokinetic and standardi-
zation challenges encountered during translation from basic research to clinical practice. Finally, in-
novative biomarker-stratified clinical trial strategies (such as umbrella trials) are proposed to provide
a theoretical basis for promoting standardized and evidence-based integration of Chinese and West-
ern medicine in lung cancer therapy.
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1. 5|8

it A2 4 AT A ER R R AT % d v RS M R 22—, P b A A R . R 0 [ s R F e LA
(IARC) KA 2022 FFAEREEGTHEE, Wil $r Ao folik 248 75, FETWEI 181.7 73, 43l 5 B Jee i
TR BIFIZE T NET 12.4%F0 18.7% [1]. FE/NAH it (NSCLC) o i S £ 1) 85%, =R 2YT I E fijE
Wi. & 1AW SR 2E R JE, W] NSCLC AT Db AR HERS 22 . DA B AR K 732 44
1% 28 R AR A0 6 7 (EGFR-TKIs) M ARER 1 4> THE AT, LA LA PD-1/PD-L1 I 51 A% o 1) G S A6 25 A5
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PHITRYT, 235 ost 1 IR I IR PR I A s tR 34 N BE R TS [2]-[4]
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Figure 1. Schematic diagram of lung cancer pathogenesis

1. FilfE & AL

2. JE/NRRERHRE KR E MRS R E R

IR S BRI ST Al JUE MR, HRE . REBUZ SRS IR e MEL R T %
MIHTHE(12] [13]o HAT, NSCLC MIAEMIREM EE S N THREN) . B RIR SV ST AR S
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2.1. FFEYREY: BENATYRE

IX ) PR TR AL 2 St R 1) Y6 9T IR AR HE o EGFR RAZ 2 W NSCLC &35 5 i DL KB AL (K], R AR 34
40%~60%, TEAFE 19 54MNE THJ(Ex19del)fl 21 S 4ME T L858R HRAF[14] [15]. &% =L TKI
WA e O —EAhr i Ia T 254, ARER S AEAE FH 5 A0S vl fe th HH IR 24 . 32 B2 25 WL A4 4% EGFR
C797S A%, MET JE B 419 LUK 1) /N0 fitias (SCLO) B AL 5[ 16] [17]. 33X LGTR 24 AL 1) i 8] B g v 2 24 )
A NIRGE T BRI THE A Ak, ALK EHE. KRAS G12C %48 [ ROS1. RET fh &5 WL S 2
TERHAH R SE ) 254 18], B X i S 5 A6 VR 7 SR 2 Hh G 5 5 A E AL 1 B B 1)

2.2. RIEEXEYRED

Ga AR DL T A % RG0S IR AN (AR EAEFIRAS . PD-L1 RIA/KF2 Halte T it &
SAMEIFIACH R I 3 Z 48 AR, AR TN 8068 52 B 2 5 S PRI SR [19] [20] 88 9748 47 Aif (TMB) R4l
T EAFaE MEMSDIE A s e e SR e bR, BAEIRR AR BRI [21] [22]0 56 S8 )2 I
PR (TME) I I 20 /% . TME R s 42 (AT PE T 4008 (Tregs) BEVEPEIN 4 40 (MDSCs) K M2 #Jj
JEAH G E AN S(TAMS) R 1 Sy il 2%, FEAS 728 T 4HMU(CD8+ T cells) iR AR AL ThEE[23]-
[25]o X TME % PRA RS HEVEA, A2 o 2R 20 R4 S % R VE F DI R

2.3. IR ISR

VARG A T RS I I 9 TP IS PR R DNA (ctDNA),  RERETCAN . 525 1 W I Jifysg 1 40 7utdk o 1%
ARAEARTI N B I (MRD) #2817 R BN 25 5828 (4 MET 1) 51 B B &M H26] [27]. X ATEE
ZAE MR A v S B 24 F A A R A NHR AR T IR ) B A AR
3. ETEPIREIN b EZ0 T R eg

AREEFTE SR IR AE bR EVE RS h B PR 2 B TR R ok RO 1), @i BABAIE
Wi, REIET A 2ENL T TSRS

Table 1. Potential targets and preclinical evidence for TCM intervention based on biomarkers

F 1. ETEMIREYIR P EAT IR R = K Im AR B

T S B EE CEbRED) TR ARE T Z R EERVIHIRARITIEYS)  BEIRRR 7 W 223k
454 EGER ATP A7 /5, 404

EGFR {5 5@ # B A 5% EGFR-TKIs J7 3L [39]
?ﬁ;ﬁﬁ }§§R-TK1 fiif 24 B ;fgﬁiJ I?T(}F/gRl\I/gzﬁgE gj&? ;‘zg g[ET 55 HEIE A 3 [40]
e U patrrg Bl BB s scue o
MDSCe, T wrmampg  WNDSCRRL G WL, BT |,y

3.1. sHXRRESER RGN TR
2T B AE T T EGFR {5 5 BB MO0 R T 2577 T s Hh 2 30 k. 2 R ORI s R
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B, AR B HEAH] EGFR BRGVE TERE J). 4B AR, 35 %1 (Baicalin) A] EL
Fe456 T EGFR [ ATP 456 48, RIFFAAIR R EGHNH 77 1 /E H [28] . 48 %E 2 (Shikonin) I8 i 41
B AL B G )R B(TrxR), 755 EGFR EE ANz 2= - S EEARRRAR, PO A FE X 5 b S g 2 )
FRAL (1T 24 4 M AT B A ki 1 [29]

HWK, £H%F EGFR-TKI ¥697 H 5 UL MET 53 BRB0SIN 25, 2534t TR 1RIT T BE . ARIMIF 5T
WESKE, /INEETR(Berberine)GE A 24| HGF/c-MET 15 5%, T MET &I i AKT. ERK (BRI K
Fo X RIS, XHF4 ctDNA K AHIALELE MET 33 ¥ EGFR-TKI i 24 84, Al F /N BERg AT
RE BT e IR 25, Ab, xS RRE R SCLC ¥ b S F A0 2 L], rh B 25 m] Rt 45 b -
[ AL (EMT) REEVEH - EMT J2 Mg 40 f SR A5 42 28 AT TV QB 7 . NS 21 Rg3 1E 2 M Mg 15
R IE S g iR _E bR EY) E-cadherin RIA. N AFAREY) Vimentin K #45% [K T Snail &i&, Mifi
0] EMT #EF2[30]-[32]. X e 1E TKI VST AR A2 21 Re3, FIREEZ AR FHEARI R A . 5t
KRAS 58745, 5\ BRI (Triptolepin A)E rH 5 KRAS G12C M 7 U [F) 2508, 0] R -t i ygs 41
e PR S P AR AR A #E /R F (336

3.2. MERERIFERET

HERZY “HRIEREA” BT JE 5 IR G 5 “ Y n bt eed o2 02 (B AR . 22 U 9T IR K,
HH 25 24 e E IR G e I A B

TE G PERG AT RIS 7T, Ht 2 R (Quercetin) B TESEREF WA PD-1/PD-L1 i, 258 E 20t 5L R H 4 1
X H2 5 A BT ALY (SPRYBUARTERA, i 22 ReAe S ME iR N PD-L1 — 44 LT 1A% O i /K 2 11 48
Tyr56. Metl15 ZEFRFEAT %), MM 35S PEFL KT H 5 PD-1 (045 &129]. fERFR PD-L1 ZE R 4000 &, #i
B B BG5S 2V R, X — BB A UE R R T O AR R R R AR A R R AR AT e,
B HEE T FLHE R R S 1 o VSR Y (Teariin) WU BE R RFESE T 40ERIAIN LAG-3 RI&, 5 PD-1 HuikEH
S W [F B R RN [30]-[32] 6

TERCA S AN ZE 7y BT T, 2R (R 2 20 S IE A R NR T, Al s
TLR4 SZ AR SORAIMU(DC) 2, R PURE ZIBRE S, (LRt T 4080 M R 402 [34] [35]. 154
R0, NS REMIARRE TS M2 B TAMSs [H B A B8 EE R M1 B AL36]; A RER £AE
R E AR N RSB EIRD Tregs ISR M INRE37]; F1S T BOFHIER B GEAN il B8 AF < B 4T 4 41 i (CAFs)
BIVEA, SRR, R T S 4 IR E 38

4. ISFRIEREIIR SELEF ik

S R AT ST h vE BE 45 6T i 3R 46 17 35 & BN AKHE, (2 H AT PRIESE FAR R 54k 4120
RRITBL (RN T AT RARIT 7 i 1 PR L FH AL ) 2 B . B R R VAT Jt SRR IR A S5 2 L
FRTE, HOYP R 1R R E R AR P N IE . lin, — 3%t 28 ) EGFR-TKI
i 24 563 BRI PR AT FU oS, AERR IR T AL IR & DUSRIE . AR MR E T, AMUSGE T 8EK
I PIRBL P2 (KPS),  BEAE LB TERTUE SEAFE MET 38 1) S 25 8538 oWl 8 281 17 g 67 e 10 T A
AR PR E AR E A “ 28 A A 6 W S RO MET & 38 2 HLIEE S 5CHk . eAh, — TR
86 Wil 32 o EiR I T UML) NSCLC &3 [l BPE AS I TE A B, IR T A B R Z A i 8,
PEAHIRA RN (irAEs) & R B E PG, HARTE W IR iR 7 N ANEE ] PD-L1 RZEIE(TPS < 1%)
WA A BeAR T AL IR ] 3 (DCR) 2L ETHE S (1], XEEYPP RIS, AR SRS,
Hh B 245 T BELEART S N A R S RO KR
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BRI, BRI AL R LA N 2N T IR S, A I e AL e 2 P R LA SR I .
SR AEN 1 (PR S L i B B . VR 2 AR AN ISR P o HH I 38 PR G T (1 P 24 SR (25
AR, BT H AR AR AR AR, XEDLAE N AR 2 23 rh ik B4R b S i 1 280K
(441, BEAh, mIF B ERSERR Y E R I Z AN T AL S I(PAINS) IRFIE, -1 R SR AL it i
SCHR T BEAFAEARAS S T I S R BB 45 2R o BRIk, o LA 0 ) 38 17 P4 AR, N2 IR 20 51 Y 2
T X L AR RS E R AT IO - B 1 B2 B W) 4 R B i AR D R R ) R R P BRI 7, DA R 25
BN R TSR, 38 S I S AR e R = L R R R ) YIS SR 2R [45] 0 X T EUASMIE T4 I HELL
PAMERIGIR, w375 IR E N SR PE R IR PR FC . H UG 25440 B F (DD A AR .+ 24 A
R, SHE Y B e R IR, T RE I R T O SRA e S IS R B K DD KUz . BL/NBERR
(Berberine) Ay {5, HF AL SLIL A CYP3I A4 M 56 S+ PRSI, I BEAl i S FFE ia 4 P-H 2 151 (P-gp) HOIE 1
ST BA # Jo B4 CYPIA4 QU ELZ P-gp AR, I /INGERRRT e 5k 35 T g B4 8 JE I 253 B (AUC
A Cmax), FEMTIGINEHF I 3 G ERE . HEVE B BRI 5 ITE A2 U o X T BeiyT, 8
il CYP B2, T e chCR e [ i € MR A AP A (R PR IR ) R A L, AT A e S T2 4
IR R R R R e . H R B RGP DDI B SRR SCRF(46]. B, HIFRIIIER AL S BT
R SCBUR A ] R VLR A . AL SUh 290 R SRR SR T2 E R, AR R
FOFILIRIR N o TR FE 2 0 Ao AN 1 “ e T ARRR AL B “ A2 757 5 JX— R EE 22
EERELAST T oG BE A5 A 0T TR AE [ BRAE AR FRIHET T [47]-(49]. BJm, RE @R B v et i, H
K IPIR B FH 24 B TE A0 BT B 3 )3 5 ™ V28 A W PR I 25 2 2 e B R 0 7 58 LABR B[ 50] [5 1]

5. RE2: EFEYRSHNOTIEFAERT

N T TR BT FORE,  ARRE T VU ER 45 6 i iF L AL G IZ N, e 42
R EVREHE T J2 I BT I R ISR A A S B 2900 A () e B8, SR 85 7 138 (Basket Trial)
A= te 7 (Umbrella Trial) BT, F2 SR P ERZ5RHE T 2. SEHL “IESERDR 7 Bocidte. ik 2
I

Table 2. Innovative clinical trial design plans for integrated traditional Chinese and Western medicine based on biomarkers

= 2. ETHEMRSYN P REESESIMIERRNIERIT AR

IR
RIGRH RGBS HAr N B W S 5 2R T RORB) I.éf}
oG U Sz R B . _
I X flhs L2 CD8+ T 4l PD-1 fIHI5F + ArvEll ZRWMLEMRR
i e - A R o, et >
B NN O TN Ny IR AR ) B RG WA (ORR)
RGBS JE N 25 Ad: BEEBR +MET6AH%&E
40iR% T-BRIDGE i) EGFR 3745 i 3] A 4. MET &Ry 1 I + FRUEL N BER, EEZI’“Z’E _—
NSCLC H# il 751 T (PES)
B 4. HHEEAL S B 4l: EP LT + #nifk
SCLC th NS BT Rg3 7]
CH: F&tbr +1CIs+

Skt e YT A B ZRAR A 1)/, AT TE44 A “IMMUNO-TCM” (IR 7R 58 . 1238560 T Al Fh PR ),
AR S e R BER A Sy NI, Ik T 22 e e AE AL B2 BB A e OB AAFAE IR T AR IR (R0 “ 4
PERCIEY " YRR IS AR 8, b AU HE NSCLC BAAI . fE Tt . 45 PD-1 fl IR & AR AL 1Y)
NS BAT Rg3 #Hil57. 1Z0F T UL MM A (ORR) N T 225 pd, I 5 md I MVG 7 /5 R 4144 CD8+ T 41
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PR 25 B B A o IXFP BT B ESRUE T 2 R 15 B SR MO g YA TR B A 1
KON, AT Ay F 24 2 R 4 TR AR I PR 5 o7 A IR SR [52]

Bt X EGFR-TKI i 251X — & MG IR AT, v it 444 “T-BRIDGE” H<p:ailde o Zil5e % [ 145
WA JE i 24 /) EGFR 98748 NSCLC H#, FIH] ctDNA B Z3E KB AR B 538 1 BARTH 2501, 3598
WA HER) 73 2697 o« X TR MET 2Ry 3 8, A ICE A 4, B2 WA B R I& MET i
B EEAL NBER I G )T o 25 FE B AT IR /NBERI T CYP3A4 [HNHIE 7, RE6 Wit b B s i) 51 NVRIT 24
P (TDM), JE i W B 75 5 B I Ra S 253k B, 1Ak DDI % 254R8) 7287~ AL I SE PRt s, A7 £
Ba ARTEE T, I0UEH SV Z57E MET S5 B0 B U A3 E[53]: XFT R A2 SCLC HLEHALIT)
B, ARCE B A, HZARMEN EP AT T BELEARMEIL AN S BT Re3 Hil7), B ERIH Re3 M EMT 1)
PR E 27 e A I FR B AT BB s XTI 2L AN BRI R, R C 4, RAE&ITES
GRS AT A7) 2B R 2 MR R, IRB PR A E AR R R 25 N B G A E . B R & 2
I TCE A7 BAPFS), 2RI AT S IR h 2 25 TE RS e i 2 ML R IR 7 AN A [54].

WAL, B 2 HARRIR R, KRR LR T IR R RE R B BE “IEf5” 495 6 5> FREIE 1
PSRRI B e A A S50 57 “ IR AR ED” , LR R EEeRIL . RN, BT
JV 18 A BECE 29 AR K S e RGO, DA R H 2 IR 1 700 0) i 8 B A= 25 1 SB35 R T RE D
RF S T TR A AR A A B A I rh 2 BT T U R A 2 AR Sl ER AR
SRR G, PHERSGEMRIGTAEEPELE—ERY. . BIEMSEG 2T AR

6. &t

ARSCHER “ AW bR S T A B AR/ N AR B 2R R TR R B AR PR AR S B
R ARRSHERUM R G o 2 M AR SRR A I DA AE b S 9 BR 2500 N WLARAE, S8 R TE AL A
2GR SEE AV AT o S A LR A I RS BT, D R e I 24 1 PR N P R A £ D E A
W 9T R AR ) AL AR AR TR R IE LR 22 R, IR LR 22T 7, HESh TP a5 5 i
JEVRTT 77 RIS AL AEHEACANE PR TT e, e N BB IR AL I A7k

E&WE

= PE ERKRHE L I5(202402AA31004 1) = B E £ &ML K T/EHi(202405AF140073). CAMS Inno-
vation Fund for Medical Sciences (CIFMS) (2024-12M-C&T-A-008).
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