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RS . RAFPET790MZR AR, (] 5 X Sl A7 A6 o 2 1) Sy AN IZ N, WICD20 BIkEL4HAE . CD23 BIkEL40AE . CDS8 Tk 40
Jfl., CDSFEFHAT-Z 1 (programmed death 1, PD-1) “#if{g, CD20'PD-1"4ifig &.CD23 PD-1" 445 eobh, W5tk
IEGFRIFA PEFEN (tumor suppressor gene, TSG) BZERT, Flusi4iii 5CD8 Tk AN . CD20'BikEL4Nf . CD8'PD-1"
L. CD20"PD-1"41Jiifl CD23'PD-1" A I B HANA EGFREAS WAL . 4518 MR TR AMETIOOMZEAE, 315
T79OMZEAE I, PD-L1BHPEREAR . PAFET790MZE AR A TPS3E S, MMETHSUZE MG | & IRIFHET790M ZEAE (1)
—AMER R, BIRIRAFIETTI90MIE AR B34 & Kk e B W 5, (AL F-HJ0S 5 R & PET790MZE AR 5 I T i 25 25 5+
PAFHETTOOMZE AR B T, F1AG TSGZE AR Il AR e AN A 2 M) 43 AT, A7 G BETRY T k2R

[ &g | /NNt ; EGFR T790MZ345; EGFR TKI; s imEris
hESZES: R7342 XEERER: A DOI: 10.19401/j.cnki.1007-3639.2024.04.004

Clinical pathological characteristics and immune microenvironment significance of EGFR T790M mutation in
non-small cell lung cancer patients and its prognostic implications LIN Yicong, WANG Yue, XUE Qiangian,
ZHENG Qiang, JIN Yan, HUANG Ziling, LI Yuan (Department of Pathology, Fudan University Shanghai Cancer
Center; Department of Oncology, Shanghai Medical College, Fudan University, Shanghai 200032, China)
Correspondence to: LI Yuan E-mail: lumoxuan2009@163.com

[ Abstract ] Background and purpose: Epidermal growth factor receptor exon 20 T790M (EGFR T790M) mutation is one of
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the acquired resistance mechanisms in non-small cell lung cancer (NSCLC) against first-/second-generation EGFR tyrosine kinase
inhibitors (EGFR TKIs). Additionally, EGFR T790M mutation can also be observed in NSCLC patients who have not undergone
EGFR TKIs treatment. This study aimed to compare the clinical pathological characteristics and prognostic differences between
NSCLC patients with de novo and acquired EGFR T790M mutation, and further explore the immune microenvironment features
of acquired T790M mutation in NSCLC. Methods: This study retrospectively included 3 762 cases of NSCLC diagnosed at Fudan
University Shanghai Cancer Center from April 2020 to September 2022. Among them, 2 070 cases (55.02%) exhibited EGFR
mutations, and 556 cases (14.77%) received EGFR TKIs treatment. Specifically, there were 119 cases (3.16%) of NSCLC with
EGFR T790M mutation, including 51 cases (1.35%) of de novo T790M mutation and 68 cases (1.81%) of acquired EGFR T790M
mutation. Clinical data of the patients were collected for comparative analysis between NSCLC patients with de novo and acquired
T790M mutation. Multiple immunofluorescence histochemistry (mIHC) was employed to explore the immune microenvironment
characteristics of NSCLC patients with acquired T790M mutation. Results: The proportion of de novo and acquired T790M
mutations was higher in female patients compared to males. Patients with de novo T790M mutation tended to be younger. Both de
novo and acquired T790M mutations were more commonly found in poorly differentiated carcinomas. Among NSCLC patients with
de novo T790M mutation, there was a higher rate of programmed death ligand-1 (PD-L1) expression (60.00%). In contrast, among
NSCLC patients with acquired T790M mutation, the rate of PD-L1 expression was lower (22.39%). Acquired T790M mutation in
NSCLC was often accompanied by 7P53 alterations (39.7%). Cox regression analysis results indicated that mesenchymal to epithelial
transition (MET) factor alteration was a risk factor for the occurrence of acquired T790M mutation (P=0.000 5). The average overall
survival (OS) showed no significant difference between de novo and acquired T790M mutations (35.4 and 37.3 months respectively).
However, patients with acquired T790M mutation exhibited a higher proportion of recurrence and metastasis. In acquired T790M
mutation, there was a higher presence of immune cell infiltration within the stromal compartment, such as CD20'B cells, CD23" B
cells, CD8” T cells, CDS'PD-17" cells, CD20"PD-1"" cells and CD23 PD-1"" cells. Additionally, the study found that when EGFR
was accompanied by tumor suppressor gene (TSG) alterations, the average distance between tumor cells and CD8" T cells, CD20"
B cells, CD8'PD-1" cells, CD20"PD-1" cells and CD23 PD-1" cells was closer compared to cases with only EGFR mutations.
Conclusion: In comparison to patients with de novo T790M mutation, patients with acquired T790M mutation exhibit a lower rate
of PD-L1 positivity. Acquired T790M mutation often accompanies 7P53 alterations, and MET alteration is identified as a risk factor
triggering acquired T790M mutation. Although patients with acquired T790M mutation face higher risk of recurrence and metastasis,
their average OS does not significantly differ from those with de novo T790M mutation. In cases of acquired T790M mutation, the
presence of TSG mutations can alter the spatial distribution of immune cells, potentially leading to benefits from immunotherapy.
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41.8%) ; BRINSCLCH R AR IRFHET790M
RAFHTPS3 AR 1Y LB A —F (40.0% >
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K FF224K2 (human epidermal growth factor
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1 (retinoblastoma protein, RB1) . 7P53, MYC
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®1 BHNSCLCH R IR IET790ME I AR R 2 S HH1E
Tab.1 Clinicopathological characteristics of de novo and acquired T790M in advanced NSCLC

Characteristics Total (n=82) de novo T790M n(%) Acquired T790M n (%) P value
Total n 82 15 (18.29) 67 (81.71)
Gender 0.383 4
Male 32 4(26.67) 28 (41.79)
Female 50 11 (73.33) 39(58.21)
Agelyear 0.2554
<63 42 10 (66.67) 32 (47.76)
=63 40 5(33.33) 35(52.24)
Histological differentiation 0.026 4"
High/medium 6 3(20.00) 3(4.48)
Low 33 8(53.33) 25(37.31)
NA 43 4(26.67) 39(58.21)
Specimen type 0.036 5
Tissue biopsy 46 9 (60.00) 37(55.23)
Surgery 16 6 (40.00) 13 (19.40)
Liquid biopsy 17 0(0.00) 17 (25.37)
PD-L1 expression 0.0110
Negative (<1%) 33 5(33.33) 28 (41.79)
Positive (=1%) 24 9 (60.00) 15 (22.39)
NA 25 1(6.67) 24 (35.82)

2.3 ERHINSCLCIRZ MEFNIKBHET790MERE
=REGFR TKIE WG4
AWFFEXTT0H I T79OM B ANSCLCHEAT
JrREAl, R EE O Z HET7T90MZE AR, 61
B R ARAFHETTOOMZEAS o i & M T790M P i
J& (progressive disease, PD ) L fi°455.56%,
FARPET790M T PD }63.93%, T & 75 (i 145
—fREGFR TKIMIT s Z= R g it L (K
2A. B) . RN~ HEGFR 19Del. EGFR
L858RANTP53eh 2 7¢I & M AN ARAFPETT90M %
B Ey 2, RATKEIRFET790M R AR (1) /1
FEARIEIT R WPDA (n=43) FIHEPD (non-
PD) 4 (n=23) . R BN, FREFETTIIOMZE
A5 H H A = AREGFR TKIMRYT A0 A 52 B4
B 7> T EUE 52 (P=1.000 0, P=0.682 47

P=0.528 2, #£2) . XWEIINSCLCH 5 & PEFIER
RHET79OMEAE B H I TD . PFSHIOSHEAT T 48
TR, AR BRI EPETTI0OMSE AR B () rh
PITD M 14240 H , HAIPESH 123 Fki5E
T790MZE7A5 B F i TD K 13.8 H , H{iiPFS
R12AH, JREPERERAFET790M S 2E [ PFS H
PEIMETTD (K2C~F) . 7EHE NSCLC &
Hh, JREMETT90MAYOSHEAL T3R5 1ET790M
(P=0.53, EI2G) . #—2F LB AR
PET790MZE AL T30S, JEAMETT790M R 1Y
FEIOS K215, RAFHET790M & 113
OSH23.6T™H, MEZHER TG I FE X,
[, FoAT & ARASPET790MEE R A& T790M BT
Ko HIE R AEET (34.33%>20%; 97.01%>
86.67%, KEI2H~K) .
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Fig. 1 Characterization of concurrent molecular alterations of de novo and acquired T790M in NSCLC

A: Characterization of concurrent molecular alterations of de novo and acquired T790M in NSCLC; B: Characterization of concurrent molecular
alterations of de novo and acquired T790M in advanced NSCLC; C: Forest plot of univarite Cox regression analysis in advanced NSCLC-acquired
T790M; D: Median duration of remission of EGFR-TKI for acquired T790M mutation in advanced NSCLC.
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Fig.2 The comparison between de novo and acquired T790M mutations in NSCLC concerning the utilization of third-generation EGFR
TKI and subsequent prognostic analysis

A: Efficacy of de novo T790M mutations in advanced NSCLC using third-generation EGFR TKI; B: Efficacy of acquired T790M mutations in
advanced NSCLC using third-generation EGFR TKI; C-D: Median TD and median PFS of de novo T790M in advanced NSCLC; E-F: Median TD
and median PFS of acquired T790M in advanced NSCLC; G: Survival curves for de novo and acquired T790M in advanced NSCLC; H-I: Proportion
of de novo and acquired T790M recurrences; J-K: Proportion of de novo and acquired T790M metastases.
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Tab.2 Characterization of molecular alterations in advanced NSCLC acquired T790M based on efficacy groupings

Characteristics Total (n=61) PD (n=39) n(%) Non-PD (n=22) n(%) P value
Total 61 39 (100.00) 22 (100.00)
EGFR 19Del 1.000 0
Negative 31 20 (51.28) 11 (50.00)
Positive 30 19 (48.72) 11 (50.00)
EGFR L858R 0.684 2
Negative 34 23 (58.97) 11 (50.00)
Positive 27 16 (41.03) 11 (50.00)
TP53 0.528 2
Negative 37 22 (56.41) 15 (68.18)
Positive 24 17 (43.59) 7(31.82)
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Fig.3 Characterization of immune cell subpopulations in acquired T790M

A: Comparison of immune cell density in tumor and stromal regions in acquired T790M; B-G: Schematic representation of multiple
immunofluorescence histochemical expression; H-Q: Comparison of immune cell density between EGFR with tumor suppressor mutations and EGFR
mutations alone.
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Fig. 4 Characterization of spatial distribution of immune cells in acquired T790M after treatment with EGFR TKI

A-J: Comparison of the average distance between tumor cells and immune cells in 2 groups, EGFR with tumor suppressor gene mutations and EGFR
mutations alone; K-T: Comparative assessment of immune cell infiltration density within a 200 pm radius at the peripheries of cancer nests between
the EGFR with tumor suppressor gene mutation and £EGFR mutation alone cohorts.
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