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Abstract: Objective At present, there are controversies regarding the frequency and optimum treatment regimen of
oncogenic driver mutations in squamous cell lung carcinoma (SqCLC) patients. This study aimed to analyze the mutation
status and the efficacy of different treatment regimens in this population. Methods Patients with locally advanced and
advanced SqCLC diagnosed at the Guangdong Lung Cancer Institute from September 1, 2019, to September 25, 2021,
were selected. A retrospective analysis of mutation status and efficacy was performed on all patients who underwent gene
detection. To verify and explore the basis for the efficacy of different therapies, drug susceptibility tests using patient -
derived organoids and multi - immunohistochemistry (mIHC) were conducted. Results The mutational frequencies of
EGFR, ALK, MET, HER2 and RET were 7.8% , 1.1%, 1.2%, 0.6% and 0.6%, respectively. Among the 21 patients with
oncogenic driver mutations, a total of 14 patients received first-line tyrosine kinase inhibitors (TKIs) , with an objective
response rate (ORR) of 42.9%. The ORR of 3rd - generation TKIs in patients with EGFR mutations was 80.0% . Drug
susceptibility tests provided evidence for the potential benefit of targeted therapy. Additionally, the mIHC results indicated
the different infiltrating characteristics of macrophages and NK cells in SqCLC patients with oncogenic driver mutations.
Conclusions  Targeted therapy does have certain benefits in locally advanced and advanced SqCLC patients with

oncogenic driver mutations. At the same time, the correlation between the tumor immune microenvironment and the

2022 445 22 5 2 1

efficacy of both targeted therapy and immunotherapy among this population is worth exploring.
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factor, MET) .1 2578 3335 H 2 K 1% (neurotrophic
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MG REFE RS , HER2 R MET §" 1 th 3 53 ¢ e J v
% 22 (fluorescent in situ hybridization, FISH)
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fili o PFS B 3E o B[] Y 7 118 T 1y 30 e g ke
1 H I s 5 — B T
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o AV E B IR I U e R e g R T A R 1 2
WIJ7 RIEATR S BEAEATE 112 ref B 0> 3 min,
JF U220 M 24 i 54 . MUDTVE ) 9T H HEPES 22
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7| (Thermo Fisher Scientific ) 73 &5 o 550 55 ) 25 4
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Ko BEET 6 AMINZGHE , 5 AR BRIV BEARE (50
10,2.0.4.0.08 F10.016 um) o [F]H 35 B 55k i 22t
FIAE S B X BRZH . I 25 5 5 3~4 K Al
CellTiter-Glo 2 Hd 3G F1 4G A (Promega ) K 20 ffd 1
T{E. A GraphPad Prism 7.0(GraphPad Software,
La Jolla, CA, USA ) P 3 53 2 B die A il ¥k 2
(half-maximal inhibitory concentration , 1C50){H.,
1.6 ZEHEAWN (muli-THC, mHC) B 5454

{8 /] panO7-plex THC il & (Panovue , Beijing,
China ) ¥ J& B£ 24 5 pum B9 8 2K B K [ 2 A7 5 60 31
) A T mIHC B¢ (@, £ 45 CD8 | CD56 ., CD68 |
HLA-DR F1 PANCK 4 (3 Ul A Fir i , TIME () 48 Jfd T2
BEAH mIHC % E M,
1.7 Zitoh

JIT A5 Ge 153 17 44 SR T SPSS 26.0 %1 {7 (SPSS,
Inc., Chicago, IL, USA) #4714l , P{E <0.05 #IA K
Aaitee Lo

2 # X

2.1 REHASqCLC BEREHEE RLTINE
WA 1 iR, 266 6 34T AH DG BK 2 2 R AG I, 3
25 A W sh FL K 245 . EGFR ALK, MET, RETF
HER2 [ 5L H 58748 3R 351 4 7.8%(18/231) . 1.1%(3/
262) .1.2%(2/166) .0.6% (1/159) F1 0.6% (1/161) .
KRAS.ROSI . BRAFFI NTRK ¥ KWL 575, 1E
18 0] EGFR 2875 & 1, EGFR 5 19 41 . Tl 2k i
H UL (10 1], 40% ) , H IR J& EGFR % 21 b W +
L858R (2 il , 8% ) , EGFR ; 20 4 . - i A (2 fi]
8% ), EGFR%5 20 4. T T790M (1 ] , 4% ) . HiAth
UK B 3L R R AE , 4 1L.861Q . G719S Fl S7T681( 4% 1 44,
4%) . 21 MET 2758 10 B35 ¥4 9 MET %5 14 4 8.1
BRIRZEAE . ALK 5878 W A vh A 2 Bl kA
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T EMLA-ALK Gt 45 o 55— 5835 % FH THC R0 BN KIFSB-RET B4 M HER2 1 A . 53 ELIK
W EAK AR, SHA 2 IR B B BA PR LD AR RS R A RS 7 s W 1,

BE1 266 %] SqCLC B& KR 3h £ F R E
Fig.1 Mutational landscape of driver genes in 266 SqCLC patients
VE : Z200H 266 161 SqCLC J8 3 #EAT B RIS I /5 1y Bk sl B R 9 A8 LU 81 A 0 Sy 25 49 A BIK 2l B TR 98 /8 1) SqCLC |5 I 988 26 B0 . 3 i ALK
LR A A, SR T THC AN , BAR RS 2R TR, DL ALK (+) AR
Note: The proportion of driver gene mutation in 266 SqCLC patients who underwent gene detection was presented on the left. The mutation types of
25 SqCLC patients with driver gene mutations were shown on the right. Among the 3 patients with ALK gene fusion, 1 patient was tested by IHC so

that the specific fusion type was unknown , which was represented by ALK (+)
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Tab.1 Result of sensitive driver gene mutation status

[tem Sample number Detection method Percent
EGFR gene

Exon 19del 10 NGS/ARMS 4.3%(10/231)

Exon 21 L858Rmut 2 NGS/ARMS 0.9%(2/231)

Exon 20ins 2 NGS 0.9%(2/231)

Exon 20 T790Mmut 1 ARMS 0.4%(1/231)

Exon 20 S768I 1 ARMS 0.4%(1/231)

Exon 18 G719Smut , Exon 20 S768Imut 1 NGS 0.4%(1/231)

Exon 21 1L.861Qmut 1 NGS 0.4%(1/231)
ALK gene

EMIA-ALK 1 NGS 0.4%/(1/262)

EMIA-ALK , ALK-intergenic 1 NGS 0.4%(1/262)

ALK* 1 IHC(D5F3) 0.4%/(1/262)
MET gene

Exon 14 skip 2 NGS 1.2%(2/166)
RET gene

KIF5B-RET 1 NGS 0.6%(1/159)
HER?2 gene

HER?2 ins 1 NGS 0.6%(1/161)

T+, A RALR AN

Note: +, fusion type unknown
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22 EBEBIRzhE RE R MR R SqCLC B I
FRF1E
AT T 25 BIIR S FE R 28 A8 BHME G s o, HE
R, otk 14, TG 761, IV I RS
18151, 6 s 78 W o, 19 il s o i s . A
WA 58 1) FR A EGFR 7% %58 83.3% (n=5) , JoM I
TR EGFR AL R 68.4% (n=13) . ALK@L&

B3, B2 6], Lt 1 . METZRZ B
24, R B 140, Lotk 1, S A, RETRES 1141,
HER2¥HA 1), ¥R etk . KRB E Bz &
YIe R it B3 % (n=20,80.0%) . 1E4 MET%
AR ) R b RSN R (n=2) . HAR TN
FEASTRI PR A4 WA 2 TNM 23 sl i b i
Y2 (8] S AR AT I AR 3 e 22 5, WLk 2.

®2 REhEE AR E SqCLC Bl K HFHE B 45

Tab.2 Summary of clinical characteristics of advanced SqCLC with positive sensitive driver gene

No. of patients

Clinical characteristics

Total EGFR ALK MET RET HER2

Age

<60 16 12 2 1 1 0

>60 9 6 1 0 1
Sex

Male 11 8 2 1 0 0

Female 14 10 1 1 1 1
Smoking history

Never-smoker 19 13 2 2 1

Ever-smoker 6 5 1 0 0 0
Clinical stage at diagnosis

| 7 7 0 0 0

\% 18 11 3 2 1 1
Serum tumor markers

Normal 5 5 0 0 0

Abnormal 20 13 3 2 1 1
Gross type

Central type 12 8 2 0 1

Peripheral type 2 0 0

Uncertain 9 9 0 0 0 0
Site of tumor location

Left lung 9 5 2 1 1 0

Right lung 16 13 1 0 1

23 AREBITFAFRERNEEFAME SCLC BF

H T 30

B2 56 R IR A 4 51 3 A1, B g8 A TR
B DR 2 A8 BH Pk R 3 21 ). 20 3% 32 3R )T 1Y R
F1(95.2% ), 14 4] (70.0% ) ¥%5% T —42& TKL, ORR
R 42.9% , 11 2 ) B35 B9 TT SRR ITEAL . 7 AR E
e e — DT H R A R, ra B n
PFS 4N 2 fii 7 o 7E 10 ] — 2k $ 52 EGFR-TKI if
JY 0 EGFR 7S B FH 5 01352 T8 — a8 — R
TKI, 5 #4252 75 =18 TKI., M4k, 45 =48 TKI ()
ORR 4 80.0% . k47 2 %1 (10.0% ) , H:rh 54 fb 7
1), Rl A AT 10, 2 {51 B8 o 38 3k 300350 4 2% fi
(partial response, PR) ¥ fiz A7 24, {H PFS 43 5] {2

9 33m Al 5.5m. 2B B JEAR Ry — Bl LA A bl
BIT YT 1 B3 (5.0%) , PFS AU 0.4m , fix
AF2 97 %k 5 e ok (progression disease, PD) , i
A3 B1(15.0%) A T —LBIERIT , FERUR
419 KIFSB-RET , EGFR 20exon . EGFR 19del .
PD-L1 ¥ 52Kk (PD-L1 <50%) " I 97 7 47
SR AR S A2 B+ R A+ A R 2R BT (albumin-
bound paclitaxel + carboplatin + pembrolizumab ,
PCK) VEIZEE+ R+ RA UL  HE S
P+ B+ A TR 2R BT . 7EIX 3 AR L PR
2 B, BN Fs AE (stable disease , SD) 1 ] , %5 3 445 1l
# (disease control rate, DCR) & 100% , ORR N
66.7% o
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Treatment
P4
P16
P14
P19
P11
P12
L P3
tl EGFR P15
Immunotherapy P1
P5
P8
Anti-angiogenesis P17
P9
P13
P10
P16
P18
P21
P7
RET P2

Chemotherapy

ALK

MET

100 200 300 400

PFS(d)

B2 2001%EREHEFRRESqCLC BE W RERE AT 77 R AT 7T R0 PFS 558
Fig.2 The mutation status, treatment regimens, efficacy of treatment, and PFS of 20 treated SqCLC patients with the

draggable mutation

VE R BB BB U7 A R R 5 NA, R AEFAL

Note : *Ongoing treatment; NA, not available
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X 2 955 ) AE — SR 3R 9T HE R S #R AT T S R T
Ko FRATTAE M i 28 i )5 57 B SE MPE #F 17 B
¥, Hh, P2 N KIFSB-RETE! £ 1) SqCLC %,
— ZRIR 97 SR H PCK 7 3R 97 - P2 1Y PDO &
B+ 1A R B A LOXO0-292 HE47 25 S 52 56,
1C50 {8 43 51 9 15.3 F1 5.7, 4 1 43 31 4 36.8% Fil
56.7% . Z5HFW % B H TE 2 TKIIR T B Y
JrAe vl BetE TAbyr o MG P2 R %
LOX0-292 J# 97 , e 97 8L PR (-55% ) , PFS
43m. P16 N EGFR 1.858R %7 ) SqCLC 3%, —
2 W vk 5 8 Tt 24 5 H: PDO #EAT T B i JE B
R JE ML . A5 R, PLe XA — U
55 = AR TKI ¥ A — o oS M: . (xR e
Z R CIRT R R KU, R AT I
PRITRCIE , WL 3
2.5 ETF mlHCIREMEREMIAE

FE 2 A0 400 FERN 5 DEA 5, X6 S 913K Bl 3 [
5878 PH A SqCLC f8 & 1 JE 4 A W A0 MR bR A A7
mIHC K, FErf 18] 3 7E — SR g8 iR il A —
LA IRIT R A LR A . X S BB E PD-L1 (1)
TR AR (<50% ) , WLIE 4, 8] 5,

un 2.4 Fr i i 19, P2 KIFSB-RET 4 1)
SqCLC ¥, — 2k %2 PCK 7 3007, I 7 3L
K F| PR, PFS A 5m™", SR J5 #: % RET-TKI/E R —
LBARIT o FELFNRRETRIT IS A LUR) mIHC 45 R %)
P SRR, 7E 2k BHAME S 5 T, g S5 b M2 AT ER
ik Ik 7K AF CD56 1 NK 4f Bl (NK cells expressing
low levels of CD56, CD56dim ) 24 Jifd () BH P % g 2%
R A% (26.36%~9.85% , 78.05%~57.11% ) , M1 Fl %
ik 5 7K AF CD56 1) NK 4f il (NK cells expressing
high levels of CD56, CD56bright ) £ itd i) FH 1E % T
5 (1.63%~11.95% . 0.28%~30.95% ) , CD8 il Jifi 3¢
KK W AR AR (4.95%~6.61% ) , Th & Ab T
— AR K Y T AE MR R R M2 i
CD56dim 21 i i FH P 22 ob ) 2 T 5 1 (18.33% ~
28.50% , 36.70%~64.36% ) . [F] FE , T A1t Wi 2% |
iR S T R e g () 5 A A0 R Y L R AR
1k, WL 6.,

HAx A 8 B R AZ 1 e iBYT . P3FIPS
i EGFR 19del 823 . P3 [Ali %52 1T 4L 7 AT ,
AR PR, PFS 2 5.0m, PS5 — 24352 W 75 %
JEHL AT, {H PES AN A 2.7m o 15 f51] £ 25 o 9 ]
J5z Hr CD8T 240 Hu 1% BH 4 238 (4301 8 7.1%F1 11.1% )
Y0 T g S (4350 R 1.0% 1 7.7% ), Jij9es S S5
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Clinical 0d 14 d Digest Plate PDO’s H&E
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100 100
S — 80
~ S
& < 60 56.72
Z 50 =
2 = 40 36.81
= =
LOX0-292 ¢
Carboplatin+paclitaxel (albumin bound ) © 20
~ . . O O . .
LOX0-292 Larboplan‘n-#pachtaxel 0.01 0.1 1 10 LOX0-292 Carboplal{nﬂ)aclltaxel
(albumin bound ) (albumin bound )
Concentration (.M )
C

Baseline

Best response : PR

PD,PFS=5.0 m

3 PDOMIEIL. . HERBEP2HCTHBER
Fig.3 Establishment of PDO and the results of drug susceptibility test as well as computed tomography scans of P2

15%

B4 P2EYIHC B
Fig.4 IHC results of P2
UK H&E B, 48] PD-L1 THC(15%)
Note: H&E staining of P2 was shown on the left and PD-L1 IHC with
expression level was on the right. The expression level of PD-L1 was

15%

H1 M1 M2 . CD56dim F1 CD56bright [ BH 1 3% 1955 Ji
i TR BT, P13 EGFR 1L.858R R 78 3,
— R B2 B R SR IR YT, PRS AR 0.7m, i igd 18] ot
M2 40 B R BE M R (17.4% ) & T R S
(13.29% ) , Al 40 i 1% BH P 238 R0 80 3 7 o 8 2 ok
TS TR R . PO S ALK Rl G B, — 435
Z T BTk R IT IR TR s S — KB VT AT AR
Y +F PR AF MR 52 0T (94.8% ) Al TH] 5T (100% )
H CD56 40 i JL°F- ¥ & CD56dim, i J83 [8] it

CD56dim Ay BH MR (8.6% ) =5 T I I8 5L 5 (7.1% )
SR, FIr A 44 B 17%) %85 32 7 e g 5 Jo 4608 s 1 e 8 1]
Ji. BLAh, ik 4 41 8 1 7R, CD56bright 4 il 7F
ek 2 Ta) S5 R0 i 9 S T b A B M R BN T 5%,
WLE 7,

3 i it

H AT, SqCLC £ 35 1 B0 5K 2 28 48 (10 451 R 4
A5, 9 e [ A BE R LUAD #1 SqCLC th EGFR 5878
FR) 0 58 3 501 M 40.3% F11 4.4% ', 55 LUAD # 3 ##
Fb , 3k DL 7E HLA B08 K 20 2248 1) SqCLC & K
R AT TR . 5 B0 IR 3 58 A8 B, SqCLC
REE I N EAT R R RS D 5 2 2 TKI R YT
HFEAE L

TEFRANTIIIFFE , SqCLC 5 EGFR 1) 5878 #t
K 7.8% (18/231) , iX 15 BE A 1 e i JE AR — 2,
P 1325 A A A el W, R SqCLC B E
EGFR 3 75 Wil #4W 7 T- WK 58 SqCLC f8 4 (4.6% vs.
3.3%) , i EGFR 5375 78 v [\ Hh 1) 58 28 i e L
AL VLN 4%~20% ") X TEE EGFR
AL SqCLC H#H , KR ZRUGAL K HEAE S 19~21 4]

-
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P3

10%
Ps

5%
P6

20%
P13

5%

B5 P3.P5.P6.P13 K IHC E &
Fig.5 THC results of P3.P5.P6.P13
22 P3PS P6 P13 i H&E Y4 €, 45 il >4 PD-L1 IHC, PD-
L1 35K P FILEREAS THC B 1972 T £
Note: H&E staining of P3, P5, P6, and P13 were shown on the left
and PD-L1 THC of these patients were on the right. The expression

level of PD-L1 was listed in the lower left corner of each IHC picture

B b X ARG & —800 . sesh, 3]
W R T 1] EGFR 18 4h T G719S 2784 3 20
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Fig.6 mIHC results and variations of P2
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Note: A. The mIHC results of tissue at baseline of 1st line immunotherapy and after 2nd line TKI therapy were presented on the first line and the
second line. CD8 (White) , CD56 (Pink ), CD68(Green), DAPI(Blue), HLA-DR (Red), PANCK (Cyan) ; B. The variations of positive rate and

density of each marker in tumor parenchyma and stroma were displayed

Abbreviation: DAPI, 4°, 6-diamidino-2-phenylindole
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Fig.7 The baseline TIME in 4 patients
TE: A. P3.P5.P6. P13 IR S5 5 A (1) 5t o 45 bR i 40 9 B PE S R 18 5 B. P3PS . P6 . P13 1 mIHC i F &l Bl 7% : CD8([1{5) .CD56
(B0 ) .CD68 (4% () \DAPI(# (4) \HLA-DR (ZL (%) \PANCK (T €2) ; C. 3 0l —ZR P Z LRy 7 i T HLITZ 0 . P3[R f%32 4k
JYRBYT , IS ALPR . P52 WA JEIRYT , A r sk SD. PO 4532 T WISRE JEVAYT , A5 — Wl Ts H B4k 2E 47 PR, P13 4552
TR IAYT (H PES 4 0.7m , IR AR HEA TI 7T
Note: A. Positive rate and density of each marker in tumor parenchyma and stroma of P3,P5.P6.P13; B. mIHC results of P3, P5, P6, P13. CD8
(White) , CD56(Pink), CD68(Green), DAPI(Blue), HLA-DR(Red) , PANCK (Cyan) ; C. Computed tomography of three patients with first-line
patients receiving targeted therapy. P3 received concurrent chemotherapy and radiotherapy with the best efficacy of PR. P5 received osimertinib with

the best efficacy of SD. P6 received alectinib and continued PR by the last follow-up date. P13 received afatinib but the PFS was only 0.7 m, so that
did not have an efficacy evaluation
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