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Abstract

Objective: To investigate the dynamic evolution of peripheral blood immune profiles during neoad-
juvant therapy (NAT) in gastric cancer and its association with tumor regression grade (TRG), and
to identify independent predictors for constructing a preoperative efficacy assessment model. Meth-
ods: A retrospective cohort of 48 gastric cancer patients who received neoadjuvant therapy and un-
derwent surgical resection at the Department of Gastrointestinal Surgery, The First Affiliated Hos-
pital of Chongqing Medical University between December 2023 and March 2025 was enrolled. Pa-
tients were stratified by treatment modality into neoadjuvant transarterial chemoembolization
plus immunotherapy group (TACE group, n = 33) and neoadjuvant systemic chemotherapy plus im-
munotherapy group (NACT group, n = 15). The primary endpoint was tumor regression grade (TRG),
with TRG 0~1 defined as favorable pathological response. Cross-sectional differential analysis was
performed with false discovery rate (FDR) correction; longitudinal dynamic comparison was con-
ducted in 18 paired samples (pre- and post-treatment). Independent predictive variables were
identified through least absolute shrinkage and selection operator (LASSO) regression combined
with multivariate logistic regression. Receiver operating characteristic (ROC) curves were gener-
ated, and internal discriminative performance was evaluated via leave-one-out cross-validation
(LOOCV). Results: Favorable pathological response was achieved in 17 patients (35.4%) in the en-
tire cohort. Cross-sectional analysis with multiple testing correction revealed that preoperative pe-
ripheral blood CD8+ TEMRA cell proportion was significantly enriched in the favorable response
group and remained the only subset retaining statistical significance after correction (FDR < 0.05).
Longitudinal paired analysis demonstrated that effector/activated phenotype cells (NK, CD8+ HLA-
DR+, CD8+ CD38+) were significantly upregulated following neoadjuvant intervention, while na-
ive/exhausted phenotype cells (CD19+, CD8+ Naive, CD8+ PD-1+) were significantly downregulated,
with CD8+ PD-1+ T cells showing the most pronounced reduction (FDR < 0.001). Inter-group com-
parison showed that NK cell proportion was significantly higher in the TACE group than in the NACT
group (FDR = 0.014), whereas CD8+ TEMRA distribution exhibited no regimen-dependent differ-
ence. LASSO dimensionality reduction and multivariate logistic regression confirmed CD8+ TEMRA
as an independent correlation of favorable pathological response (OR = 1.12, 95% CI: 1.040~1.200,
P = 0.003). The combined predictive model achieved an area under the curve (AUC) of 0.852 in the
entire cohort, with a corrected AUC of 0.824 after internal penalization via LOOCV. Conclusion: Pre-
operative peripheral blood CD8+ TEMRA cell enrichment demonstrates an independent positive
correlation with favorable pathological response following neoadjuvant therapy in gastric cancer.
The combined predictive model constructed based on this indicator exhibits stable discriminative
performance in internal validation and may serve as a non-invasive peripheral biomarker to assist
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perioperative efficacy assessment in gastric cancer, but its clinical application requires further val-
idation in larger cohorts using standardized flow cytometry workflows and an explicit clinical deci-
sion threshold.
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PRST R TINBE A PR[13] [14]. PR, FRdefese . T SEBOR AT BAR £, A& 400 B e T AR B B ) =
TR [15] [16].
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F BT SR G ELR AR > P (TRG) « FH BB ER T2 MR Hh 2R, S IR B F ARG
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Mann-Whitney U #&5;, Boxt A LLHECR F Wilcoxon 77 5 k6 ; 20 2848 & LR Fisher #f V)%
s

EEXE 18 Fh G TR B RE W T 9708, 45— K F] Benjamini-Hochberg 3% 3EAT 4% & B (FDR)K IE,  bA
FDR < 0.05 AR EPEBIME . R &/ Use4i Ak 555+ (LASSO) Logistic [B1HF 474 & R4, 8T 10
Pr 28 XS E 2 il 22 i 4 4 8 RIS S HBOH R IE R RECR & . B IRE HRHEAN Z R R Logistic
AR, THER S H(OR) A& 95% & A5 X [F](CI). A5 ALH1 7 2 Bt il i 52 i TAERHIE(ROC) 28 Je i 28
HF(AUC) AL, B A5 X AR H Delong 271 5; AR py i Fafe Ml i B8 — 3528 IR IE(LOOCV) ik 47 =6 41k
FEVEAL . A e 56 2 XU, P < 0.05 5% FDR < 0.05 N 74 it L.
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3.1. B E AT K TR R 1 5

AHF TSN 48 B BB AR S5 B R, 17 191(35.4%) 14 195 B 5 K 47 (TRG 0~1), 31 151(64.6%)
7 PRI AN BL(TRG 2~3) 0 JELRAFAE AT Bon (22 1), I BRm N B IFH 54 RAAEER . R, EIr &
G R 53 B 7 T 22 523 TE G0 i E 24 3 (P > 0.05); B IR B 50 A7 A7-1F W 35 22 5, 300 it J R0 0 3L ) 17 R
T 2H R B E R 2 e T A RZH(P = 0.005) . 123697 17 %7 J2 )5, TACE 4i(n = 33)5 NACT #(n = 15)7E4:
W MR IR A B S Im R o IS R SR B TRt (P > 0.05, & 1), SRR PAIAIFEZ S A
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Table 1. Baseline clinical characteristics of patients with gastric cancer and comparisons according to pathological tumor

regression grade and treatment modality
#* 1. BREBFEZIRKRFHERERIBERESRSETARNTHENEEE

TRG 44 VR
I AR (ETS) T(rFf 2 (1);)1 T(rFf 2 31)3 PR (:A:‘%E) ('r\ml/:(g) P1A
ERR () 61.1+125 64.8+9.9 59.1+135 0107 61.8+131 595+114 0540
531
1« 12 (25.0%) 4(235%) 8 (25.8%) 1.000  10(30.3%) 2 (13.3%) 0.292
5 36 (75.0%) 13 (76.5%) 23 (74.2%) 23 (69.7%) 13 (86.7%)
JiyE for B
AT S 20 (41.7%)  12(70.6%) 8(25.8%)  0.005 14 (42.4%) 6 (40.0%) 1.000
7 28 (58.3%) 5(29.4%) 23 (74.2%) 19 (57.6%) 9 (60.0%)
FAHENIEIT A%
TACE 33(68.8%)  13(76.5%) 20 (645%)  0.521 - -
NACT 15 (31.2%) 4(235%) 11 (35.5%) - -
cT 7344
T3 23 (47.9%) 8(47.1%)  15(48.4%)  1.000 14 (42.4%) 9 (60.0%) 0.353
T4 25 (52.1%) 9(52.9%) 16 (51.6%) 19 (57.6%) 6 (40.0%)
cN 7318
NO 6 (12.5%) 2(11.8%)  4(129%)  0.956 4(121%) 2 (13.3%) 0.812
N1 12 (25.0%) 5(29.4%) 7 (22.6%) 7(21.2%) 5 (33.3%)
N2 27 (56.2%) 9(52.9%) 18 (58.1%) 20 (60.6%) 7 (46.7%)
N3 3 (6.2%) 1 (5.9%) 2 (6.5%) 2 (6.1%) 1 (6.7%)
CTNM 4+
1 6 (12.5%) 2(11.8%) 4 (12.9%) 1.000 4(121%) 2 (13.3%) 0.420
1 41(85.4%)  15(88.2%) 26 (83.9%) 29 (87.9%) 12 (80.0%)
IV 3 1(2.1%) 0 (0.0%) 1 (3.2%) 0 (0.0%) 1 (6.7%)

W TRG IR FLR A /2%, 0~1 08 IR BRI N R ITF, 2~3 40 U BRI N A K, TACE Jori B2 sh ik iy #
FEMA GRIERITH, NACT AFBIE ST IS RERITH; cT. cN & ¢cTNM AT AJCC 2 8 FRIMIR IR /3.
THERIUSE + iR, M BRI t 1656, BRI DA B (5 20 L) R am, 4] Eh iR Fisher
IR, P <0.05 NERH G2 E .
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YR B S S B R 4 R A O

1A 1B o

24 ® FDR <0.05 I P <0.001
FDR 2 0.05 CD8+TEMRA —
L]
70
.
60 .
o
.

50

o
!

—Log1o(FDR q - value)

40

T

0 4 10

CD8* TEMRA (%)
|

-0.2 -0.1 0 0.1 0.2 0

TRG 0-1 TRG 2-3
Log,(Fold Change) (n=17) (n=31)

1A: 18 5 2 e S FE 70 S 3 B R 47 2H(TRG 0~1) 59 3mm NAS R 4H(TRG 2~-3) ]2 57 k11, CD8+ TEMRA
(CD8+Z& KA MATAZ T 4Hfif) Sy — L5 1% % I (FDRYR IE JE R4 BB 2 S AN T RE . 1B: 5 PR R BT
55 AN B 240 E I CD8+ TEMRA 4HE LB FIAE £ I Eb i, SR Mann-Whitney U #65 .

Figure 1. Association between preoperative peripheral blood immune cell subsets and pathological response
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Figure 2. Dynamic changes in peripheral immune cell subsets before and after neoadjuvant therapy
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Figure 3. Effects of different neoadjuvant treatment regimens on the peripheral immune microenvironment
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3.5. LASSO fifiik 5 AERHHES #F CD8+ TEMRA RO UM MHE

R e AR AR B AR ANFEABA S A AR A R, SR LASSO [RIEBEATHRAE FE4E (] 4(A)). 10 #7158
XS IE ) I w22 it RS , Y A A R i B 5 CD8+ TEMRA AN ER ZE L & . % Bk
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% (OR = 1.12, 95% CI: 1.040~1.200, P = 0.003); fyidf & B R BIE R B s, [HARER G2 R E M
(OR =4.080, 95% CI: 0.850~19.710, P = 0.080). & T/ {7 B Al CD8+ TEMRA 42 (I & Tl Y,
4= B\ 52 3 TARHRE(ROC) #h £k R I AH (AUC) A 0.852 (95% Cl: 0.746~0.958) (4] 4(C)). &8 —:38 X5
WE(LOOCV) A #FE 511 i , 182 IE AUC 15 4E 57 0.824 (95% Cl: 0.705~0.942) . %45 FiiF 52, ¥4 CD8+ TEMRA
5 I PR g 1) 7 3B AR AR 1) TP AR AE P SR L BRI 1R ) 31 2R

4A 4B 4C
17 17 16 4
1
Variable OR (95% CI)
7.5 - I
BRI 1 o
VA= '
ke 'v—.> (0.85-19.71)
P =0.080
[0)
g >
el o £
s 5017 s =
a ! 112 2
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g \ P =0.003
£ X Lo :
o H H
251 b 02511 original: AUC = 0.852
l'y P 02 1 5 —— LOOCV: AUC = 0.824
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0.0 T T T T 0Odds Ratio (95% Cl) 0.00 1
-10.0 -7.5 -5.0 -25 0.00 0.25 0.50 0.75 1.00
Log(A) 1 - Specificity

4A: LASSO [EAM TR Mz 4. BALRRT Log(h), HAMIRER “IanEE . LEOEEET 1 MFREiRmn
(Mse) B E RS AR ST 28, W Rk AR R B & . 4B: £ PIE Logistic VA Hr 45 8. Bos g A B (i) A
CD8+ TEMRA 41 ifa b5 e o5 £ 3 R 47 FI TR (B . OR R LB bh, 95% Cl 3RiR 95% B X [F. 4C: LA T4
B2 TAEFHE(ROC) M2k . 15 (2 R JFUUARE T AUC = 0.852, 404k R 138 XIIF(LOOCV, Leave-
One-Out Cross-Validation)£% 1E fi AUC = 0.824.

Figure 4. Construction and validation of a model for predicting pathological response based on CD8+ TEMRA cells
4. CD8+ TEMRA #RRETIMI =R R YR BUA 2 536 iF

4. ¥1ig

AWK, HEiBA TR ANE ML CD8+ TEMRA 41 i L5 2 TN 15 Ja8 H 8 AR s FH0 o7 B 26 F et
SEFRRR, HAZTINNE AR G YT 5 R R . B 8 il B G T I PR e SR ST I 7 R R P )
PR, LGSR VPl E DAE VR TT AR X 2 BSR4 SR T ARG Rk e, TR AR S0 L2
PRI Rt 22 5 B R AT AT RS R 3R [31] [32]. AHEFi@E A A R AT AM A S B, BIHf 7 CD8+ TEMRA
VE R TE BT bR EDRING IR 71, 9897 JE K5 BB 4 73 24 (TRG 0-1) I IE[A1 6B, $&m Al {E A Tt
PEAM AR BV 2K[33] -

KEATHEME AR FCUESE, 167 AT HAT BN ACAZ R AL CD8+ T A HL =% 5 8T il B LT B S et
AR AIHFRI(ICH) R E MR R IEAH, SCFF “IRIT AT it & e i T U e 3LiR[22] [33]-[35].
SR, BEAE ST 220 0 2 1 )= BRT- IR 2 AN 8, SR £E T CD8+ PD-1+. CD103+ CD39+5% ) ff i= iE I
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T, FLgh 10 3 T S8 IR TR I5E P R RE B SRR AE B82S 18] 40 AT 57 PR R FF 1 18 [36]-[39] . 4\ A M B A
B R AR 1], (HAZ PR TG AS G 1 2 (A0 RR R 22 K 3l A4S W DU ¥ 77 THI[40] o ASHIF 70K T4 Ak 5% 17 o
JAMER &%, KL CD8+ TEMRA TE ML i Fill 2 e, HH AR e Mo Fia97 7, R EBEF ARG
PREZE R ToA . A S R bR 038 V) 7 SR [41]-[43]

B W BRI B0 IS AN R S AR, ARHIE TS 3 (14 A1 A ey Bk B 9 8 5 22 T SR I R BA
FIFRIE R 5, Ik — DR 7 BCA 0% T TIE KRG BGS TUMR R & b i e . BrisBhia T s
AA LR NK 4 2 3805 % /4 CD8+ HLA-DR+. CD8+ CD38+ T 4iifiig Lk 5l - T, 4745 Ml sd o %
W RE3h, X5 2R ERRE B PD-1 BCA 47U Va7 PR B A EE T 45 NK 21
JfLdr 3 s 5 — 3 [44]-[46]. £ PD-1/PD-L1 #5512 5175 %, CD8+ T A e AH R A BAA R,
IFN-y THRERFAESE 58, SCRF A & AW /E K S CD8+UN Thae Hh iz O E FH[47] [48]. [EIRY, 6975
CD8+PD-1+ T 4t LU ffi] 5 25 T B, mI AR A s bk 50-PD-1 Bitdk 5 H, 5 2 B\F1Hh PD-1 &3k ) CD8+
T Y5 2 5 B AT 3R 38 BRAFDS[49]-[51]. AHELZ N, AN B2 41 &5 4b )7 1 AR B A ICIs IBAS T, 4b
J&l PD-1 ik J FoxP3+ Treg fEH FAR KA IE R 2 RICNE IR LR HEAm[52], fnfesiin
7 HE MR AAT I PD-1+ T 4ffd-Treg & F RS iMbilssfm. suoh, 77 RFemrEtiit, RE TACE 4
NK 20 SRR T &, vl Re 5 R N 51K BRI B8 & bt )5 2 56 A OC[53], HiZLHlfEfr CD8+
TEMRA 75 W5 21 8] 5 A #4187 . 1X B CD8+ TEMRA [ SELRRFHE AT T3 Bl Bh i o7 I B R 12, A2 Rl
NBA G777 R, BE— DU T HAE 9 75 S8 F T AR E 4 Bl R AR E PE[54] [55]

T 22 DR 2 [B] VR 1 FRUN S 2R A P S S viE b R AL L R 4 1 X 43 2L RE(AUC 0.852, LOOCV 0.824),
FIRREACMEAAE T Gt = Fe b A, BELE T AR BT Y32 it 7 MR8 AR[56]. % T B B E M=,
A REAEIRYT AT 1 R A/ ] IS W0 SR8 7 (o B, I PR R A AT S B R R YR 97 SR, AT 38k S e
TEYT T SR IR R 4 JE RS 5 LA AR FE[57] [58].

KR FAMFAES TR G 7 R AE B EEERA S, SRR G R, A i FEAY
18 i, AT RERZMAZN AT A MT I G 2 RE S AMENE s AN 0 2 B T I R & S AT ORI b, R
[ 25 T 2 440 e 25 28 T e sl 4 B 720 6 AR AR BGAIE, CD8+ TEMRA 9855 9 BLHE A S 370 B8 2002 1) 2% 2
B, MEACAIRTT BUSIE AR R AL, 07 S EEt S BIRA[59]; Bm, BRI R AL 2 dO AT IEPE RS
IOUE, HEZ KA EOE SR, HOTUS O S B R I PR A Rk — 0. 5 st A i —
NG A LS AT 5 FARVIBRAR A IR A B T AR S &, BB s % 2 B RO
R, RGEHLLHME CD8+ TEMRA 4l 5 g 423N e e A B 2 (8] 4 A0 S D REIRAS Z () R DG G, LA
] B L TR B Y J5 RV A AR 2 . S C RIS, N R AR v A A QA PR AR AR U 5 A AT IR, JRAE
SEORREA IIGAE RS Y, SR 208 46 8045 7 VL 52 CD8+ TEMRA EL4 () e A I A ke 5K BRIEL, 3 — 25 W Ifd
HARSE FIRIT PR i Bk B 5t

5. &g

LR PR, ARATAMA il CD8+ TEMRA iy Lt 61l 5 B Fi B il B ¥7 i X B0 32 3 DA G, HL R4 i#5
09T 5 SRS TR RE « AT 78 09 B e AR BT 2y R 3R 4L 1 B i PRI AL TE 70 i) ML A48
FLJ S AR B AT 75 45 SRR RIS PRI AE « AR A TR A TR A e 35 T 240 55 1 B0 1 1)l R ke 52 R
EiE—D k.

A B
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