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Abstract

Objective: To assess the predictive value of PD-L1 expression (CPS) and TILs density for ICI-chemo-
therapy efficacy in ESCC patients and validate the TIME classification system. Methods: Retrospec-
tive analysis of 238 treatment-naive ESCC patients receiving PD-1/PD-L1 inhibitors combined with
chemotherapy from January 2017 to December 2024. PD-L1 (CPS) and TILs density were evaluated
by immunohistochemistry. TIME was classified into four subtypes based on PD-L1 (CPS = 10) and
TILs (220%). ORR differences were assessed using Fisher-Freeman-Halton test, and survival data
were analyzed using Kaplan-Meier and Log-rank tests. Results: PD-L1 positivity (CPS = 10) and high
TILs infiltration (220%) were associated with higher ORR (PD-L1* vs. PD-L1-: 34.9% vs. 20.8%, P =
0.030; TIL* vs. TIL™: 42.7% vs. 7.4%, P < 0.001). Type II (PD-L1+/TIL*) had the highest ORR (44.55%)
which was significantly better than other subtypes (vs. Type IV: P < 0.001; vs. Type III: P = 0.017; vs.
Typel: P =0.025); Type I (PD-L1-/TIL-) had the lowest ORR (12.50%). Survival analysis showed that
Type II had significantly longer median OS (37.4 months) and PFS (23.1 months) compared with
Type I and Type IV (Log-rank P < 0.001). Conclusion: TIME classification effectively predicts the ef-
ficacy and survival outcomes of ICI-chemotherapy in ESCC patients. Type Il represents the ideal ben-
eficiary population. Strategies to reverse immune suppression should be explored for Type I and
Type IV.
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A BEIRAH L (ESCC) 2 — ME A BRVE I A T2 R AR A R, JHe v AR IV b X 3T R 49 4 i 4
BREHU 70% UL B[], REAEGRNRTT THEAE— € LRESHUS TR, (EX T ESCC BT =,
5 ALK T 20% [2]. EFRE, EREMHLS KM USRRA MR N, K28 e EE
I O AT R, XA T ARVIBR R B, BB AEEE, S5 FAERION 10%~30% [3].
RAEFIEERZ AR, Wby AT LA AR T S5 IS 7 R E kR, (HeEm B
HIBEPIAR N . LR, RPRIT ST S SN — e e TR, L ERTT 2 F
SR JRE P R B I BRI M 46 32 R0E 1% TR AT 25 W) 1 58 R e BEOA B (TIME), BRI
SIBANML, PGSR T AHRIIAE, I PR SRR B A R LT G R IR AL, AT SR TR R 4] B
% ESCC fEW [ 2 MG MERR 7 IS 7 N5 IR A S RLAT 25 Al R e Ak, (HLBIR RS, JFARITA
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BB RN FIRA[S]. BT, BN R E AR E AR S, DATRIE H AT RE XX S B I 5 AT
N BB R, R B U IRRTR ST SRS, DU ROe IR 25k R L. ASWE 7T 5 AR s I S 8k T PD-
L1 ZRIE AN G BRI PR S BEMOA S HEAT 70 RIS R R, R 5 (P s R 8 0 S ek S Ay 77 AL
IR, 2 MR T HA R Ot Bl S Bk & AT T R R E s B T AT

2. ARG
2.1. HARM®

AT A BB, 1E7 B KSR e B 8RR B 5K B bR
WK EdE R S8 (YIDUYUN System), HH B 44 B A7 s AZ il SR N D22 1897 KBEVI(E .. TFFigh
A 2017 4 1 F % 2023 4F 12 A 4523097 (1 1527 (s s, b 238 AT G N HE bt .
R R K B E R E A R i 2 H L (QYFYEC2024-309), H O S EHF RS FE.

2.2. IANBHRIRE

MAPRE: © RBEASUREAFMZNRESRE S, @ RERSTFA. BUT. WT7EIUER
J7, RVNERE: @ WIRIBIT /TR NE/D 3 FI PD-1/PD-L1 Sk A5 sl hil B &4 y7 (126 + 842
BE2K); @ JRITHIREIEET T A7 & RECIST VL1 MMERI R 2K E; © AA EBINIGR TR K IRT il §
GRS HERArdE: © BREECdBoT . 7. KEIECRREEERGT . FARE  TRIANGT: @
WA B A R A P8 (2 76 1 Bl R R JEG 40 s Ry SR A B AL) s © RN s @ SRBE Il R A=
R

2.3. IR EE RIS

Wt BF ARG R, MR R YER. R e AR R . R IR IR L (T) ik 45 R 5 L(N)
AL ARG BL(M),  FEIKHE AJCCIUICC 5 8 FRbrdEREAT iR 70 (4 1), [FIRF, 4% RECIST 1.1
FRERHATT RO AT VAL, 72 ABLRLEE: S8R M(CR) MM (PR). i1k Fa & (SD) BA K 5 i3k e
(PD) (W4 1) XA G ) 1B B IR bR AT v BEAT 75 AKS - 4L (hematoxylin and eosin, HE) 4+ (%, K
FRUEAGET ITWG VP43 J5 13k e T 5008 132 Ik EL T (TIL) o R FH G e 2EL A0 A B2 1 bR B B U0y 2 1
J&, B CaseViewer2.4 B MEL, FE45H) Halo v3.0.311.314 43 M &kt 1 ) Classifier Bl [X 73 iR
Xi, FEAH Indica Labs-Area Quantification FL v2.1.2 #H 344 CPS ¥4 .

2.4. BEEHBWE

BFEAAERE VI A 2024 45 12 F, RACBEVI IS (A 24.6 A~ H (FEHT: 3.2~60.1 4~ H). iR
T 1 R G R RE VIR AR EE, £ S AR AL (Overall Survival, OS), & SCAHMIGIT TR &
DREAR JE KB T IS 1) s R 2& 5 Ry T it Jig A A7 3 (Progression-Free Survival, PFS), € XCHMIGIT AR &
PR R BRI . RN 4.2% (10/238), K A#EE G40 FE
2.5. GitER*E

KH SPSS27.0 A AT Giit 40T, 18R RIRER Fisher FSHAMERILEAY PD-L1 B AR E TILs
511 RS BEARRAE (CELAE MR . RO s . AR s, BRI E . AR (M) 2 T HIAR S . AR AL IR IR
(T). MREEEFEFE(N) UL Je o 15 WO i H AE S 50801t 77 i2: Spearman #AHH < RECK A . R
i PD-L1 FRIA/KFAN TILs 320 & i R oA SE AT 70 B4, SR J5 25T Bonferroni 12 1E 1 2 5 LU
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Bt S R B E R RITIT I Z 7 . XA, KR Kaplan-Meier %115 OS/PFS, @it Log-
rank 56 LU E TR 22 7, Cox RIEZ KR

Table 1. Basic clinical information of esophageal squamous cell carcinoma patients

#F 1 REEEERKIGKRER

Il ARAFAE 4k
AR GEE), % 61 (48~75)
HA(F%) 225/15
WA S (R TG) 163/75
WAE L (B ITE) 169/69
Py o7 B (TR b B/ b B R BY) 33/107/98
Jiged AL R FE (IR ) 62/149/27
iR SRR B (TUT2/T3/T4) 13/74/118/33
LR F£ 2 (NO/NT/N2/N3) 42/105/70/21
A EEF(MO/M1) 157/81
M) 16/43/74/105

3. &R
3.1. PD-L1 XK 5ilE R FFAE O FE X 14

AR FTiEEL CPS>10 & PD-L1 [AYEZR AR RIME[6] [7], XT 238 il & i i i1 PD-L1 Rk /KT 5
I RAFFAE AR S HEREAT 1 20 AT o BT KB, PD-L1 BH P02 5 W R sk B itk B2 45 % 7% (N) S 25 AH D5 (P < 0.05),
TSR UGBS RALE . IRIERE(T) imAL (M) R R 4 B T8 8. 25 SCHk (P > 0.05) (L
% 2).

Table 2. Correlation between PD-L1 expression and clinical characteristics of patients

5% 2. PD-L1 {/ix 5B EHIGRIFMEFER

PD-L1 #ik

e B
Il RAFAE o o PE
P51
Lil 222 66 156 0.513
7 16 6 10
W A 58
H 163 56 107 0.042
¥ 75 16 59
R s
H 169 53 116 0.560
¥ 69 19 50
i Jeg P2 IR B (T)
T1 13 8 5 0.465
T2 74 17 57
T3 118 32 86
T4 33 15 18
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X S

ML FERE(N)

NO 42 24 18 0.001

N1 105 32 73

N2 70 16 54

N3 21 0 21

AL (M)

MO 157 48 109 0.881

M1 81 24 57

Jifryg for B

SR B 33 13 20 0.299

L 107 33 74

TE 98 26 72

g6 43 A0 T

Kok 62 21 41 0.150

oA 149 47 102

=k 27 4 23

Bapt

I #1 16 11 5 0.185

I3 43 16 27

11 3 74 12 62

v 105 33 72

3.2. TILs SIEKRFFERTHE X1

X TILTHBE AR, A1zt 7 TiLs FEsE RS r ROC #iZk(AUC = 0.706, 95% CI:

0.640~0.773, P < 0.001), & X TIL* N TILs > 20% (/4 1), fEULRME T, BUKEEN 78.1%, HrFitN
65.5%. SRJEXT 238 i€ B i S 1) TILs 5 ImPRRFIE A SSVEREAT 140 ARSI, TILs PHMEZR A
i ab A% (M) Je PD-L1 RiIAA NP <0.05), TSR BOH s Gl se . R az & RIERE(T).
MRELEHERE(N) TALEEFE(M) AR R 43 W38 T 16 3 SR (P > 0.05) (4 3).

Sensitivity (%)

1 1
100 80

60 40

Figure 1. ROC curve for TILs (%) in predicting response status
1. TILs (%) FUN£E fRIK7SH ROC #hzk
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Table 3. The correlation between TILs and patient clinical characteristics
2 3. TILs 5B EIRKRIFEFR

TILs
I PRARFALE P i
TIL™ TIL*
P
5 222 76 146 0.808
% 16 5 11
WA st
H 163 54 109 0.664
7 75 27 48
R
A 169 54 115 0.289
7 69 27 42
iR R TR R B (T)
T1 13 5 8 0.263
T2 74 28 46
T3 118 39 79
T4 33 9 24
WL (N)
NO 42 4 38 0.062
N1 105 44 61
N2 70 27 43
N3 21 6 15
LA (M)
MO 157 45 112 0.015
M1 81 36 45
88 7 B
UM E B 33 15 18 0.133
B 107 39 68
TE 98 27 71
iR o AR
Lot 62 17 45 0.075
ok 149 51 98
=L 27 13 14
g dl
| 3 16 5 11 0.065
3 43 10 33
11 # 74 24 50
v 105 42 63
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X S

PD-L1 %i&
PD-L1- 72 16 56 0.0011
PD-L1* 166 65 101

3.3. &£F PD-L1 FRix5 TILs BEN R ESEMEMNME(TIME) S &

PL CPS > 10 J% TILs > 20%7%3 55 X PD-L1* 2 TIL*, 4 0E5E N P G ik pibL], Bos e s ior s
(TIME)# 2> A DY Fp2574[8]: PD-L1/TIL™ (1 #): 3L 16 11(6.7%); PD-L1*/TIL* (11 %Y). 3t 101 %1)(42.4%);
PD-L1/TIL* (111 BY): 3t 56 441(23.5%); LA PD-L1Y/TIL- (IV &) 3£ 65 4)(27.3%). 1l B (PD-L1*/TILY)
#1f] ORR (44.55%) &% i T HAb =41(5 IV L. P<0.001; 5 1 AMEL: P=0.017; 51 BAHEL:
P=0.025), X% 1 PD-L1 5 TIL $ [F30E DR % (1) S8 AE A s 1V BY(PD-L1/TIL) ) ORR (18.46%)
WEALT 1 AL(P < 0.001), {H5 111 £1(25.00%) 6% 7 (P = 0.572), KW TIL HRKFTHEHISS PD-L1 FRH %
TR ARFE RN 1 BY(PD-L1/TILY) 3 ORR (25.00%) 548 | #4(12.509%) 4018 5 i, (H WG & 8] L4t it2#
ZE (P = 0.338), Tt BUIE TIL PR g AL (W2 4). [FII, AR ZARTTHR, it
195 BIREAREAT T RIAAAE . i R iEos, U446 OS 7l &Z: 23.1 /> H(10.18~35.82), 37.4
A F(95%Cl: 35.60~40.40), 33.6 4™ H (95%Cl: 26.12~41.88), 31.0 > H (95%CI: 22.13~39.87); 147 PFS 43
g 11.3 4N H(95%Cl: 6.95~15.05). 19.2 4 H (95%Cl: 15.11~22.89). 15 /> H (95%Cl: 13.11~16.89). 13.2
A H (95%Cl: 10.97~15.03) . TIME 4324 5 Ji 35 1) A= A7 H1(OS) J T itk Jig A A7 B (PFS) B A I 2 AH G A% (Log-
rank £ 5: OS P = 0.00083; PFS P <0.0001). FHt, 11 B(PD-L1Y/TILY)EH TG o AEEAE, S5HAL=
ZHAH EL 2 2 25 TR AR (Log-rank BT ELER: 5 IV BUAHEL, OSP<0.001; PFSP<0.001; 5 11 ZAHLL, OSP
=0.002; PFSP =0.001; 51%4HLL, OSP =0.021). Il #(PD-L1/TILY)EH H LS AL T | BL(OS P
=0.015; PFS P = 0.021), ARZ[ALLEAE OS I PFS ¥ LS 225 (P < 0.05) (W& 2. 14 3). Cox £
BRI M B, JHORTIEHIE TR £ (HR = 0.467, 95%ClI: 0.266~0.821, P = 0.008). itk 24545 #% (HR = 2.136, 95%Cl:
1.005~4.542, P = 0.049). izt # (HR = 2.182, 95%Cl: 1.342~3.546, P = 0.002). Jity& TNM 43 #(HR = 0.857,
95%Cl: 0.422~1.741, P = 0.037) /& 50 3 UG HOBOL IR 3. ARIE T 403 N 3. mabiEe. v,
ML IRRAR B, TIME 20845 SR fF AR E A OGP < 0.001). 5 11 BU(PD-LIYTIL)AHEL, | B(HR =
3.345, 95%Cl: 1.475~7.587, P = 0.004)H1 IV B! (HR = 2.720, 95%Cl: 1.650~4.483, P < 0.001) f & HIFE T2 XU
BEFE, HMTERTGER. TIME BT #h e fE 48 TNM 7081, RIEIR 7 2 T ki . Kok
TG T HLEIE T B A A S ik (L 32 5).

Table 4. Comparison of TIME typing and objective response rate (ORR)
& 4. TIME SRS ENE MR (ORR)HIELER

TIME 43 %4 BI%(n) SR ORR Giit2E i (p 1H)
it} 16 2 12.50% vs Il #4: 0.025"
" 101 45 44.55% Reference
1z 56 14 25.00% vs 11 8. 0.017"; vs17%: 0.338
v i 65 12 18.46% vs 11 1. 0.001™"; vs Il Z4: 0.506

E: GRS R Fisher A5 HifR 46, % 5 HLIKZ Bonferroni 12 1E (4. M BI{E o = 0.008). "P <0.05 (K@i 1k,
B EE); TP<0.01; P<0.001. SiAER: EHKRK(2=17.043, HHE =3, P<0.001); Fisher-Freeman-Halton
FEfR (P < 0.001).
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Figure 2. Kaplan-Meier curves of overall survival (OS) based on TIME
classification in ESCC patients
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Figure 3. Kaplan-Meier curves of progression-free survival (PFS) based
on TIME classification in ESCC patients

3. £F TIME HERRESERETHRSE FH(PFS) Kaplan-
Meier Bh%k

Table 5. Results of multivariate Cox regression analysis of overall survival in esophageal squamous cell carcinoma patients
5 REMERELDEFHNZER Cox @ANHER

I RH 2= ZH(B) P A K L (HR) 95% & {5 X [A]

PR vs. %) -0.715 0.076 0.489 0.150~0.766
WS vs. ) 0.116 0.682 1.122 0.645~1.953
AL vs. H) 0.111 0.721 1.117 0.609~2.051
JERMEAE: 3 EE vs. R 0.341 0.279 1.407 0.758~2.610
JesE R AL vs. sk 0.233 0.342 1.263 0.781~2.042
(N RV TN VA -0.154 0.037 0.857 0.422~1.741
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X S

FREIEYRE T1. T2 vs. T3, T4 —-0.761 0.008 0.467 0.266~0.821
WRELEFERL (N+ vs. NO) 0.759 0.049 2.136 1.005~4.542

TL AR (M1 vs. MO) 0.780 0.002 2.182 1.342~3.546

TIME 53 8(ZH4H: 11 &) <0.001

1Y vs. 11 1.208 0.004 3.345 1.475~7.587

A s, 117 0.072 0.804 1.074 0.610~1.891

IV s, 11 %Y 1.000 <0.001 2.720 1.650~4.483

4. g

PD-L1 1ERGZER T 550 T RIS BC AR, HSRIA /K& T S B VA 7 I N ) B B A W hs 6 . ATt
i, DL CPS>10 /ENBIMER, PD-L1*## 1 ORR &% & T PD-L1 34 (34.9% vs. 20.8%, RR = 1.68, P
= 0.030), X455 KEYNOTE-590 )45 &ML, J5# s PD-L1 CPS > 10 ) ESCC & 52 1A
BRI 5 S AL I(0S) B K (HR = 0.57) [9]. T EVERMISZ, PD-L1 (R IASAZMIA B
P AT EPICIBAR) AT IE I S S IFN-y 2 W0 JAK-STAT {5 5%, #1 Eif PD-L1 &k, A&
I R AL AT BB AR A AT 43 PD-LL JE 2R [ 1 KR 3 7o) 28 Y697 A M M2 [10]-[12] o tb4b, IFN-y JE 0] 5@
i IRFL 1958 PD-L1 #5%, TERU SRS T 4 Mo i 0 1 5 i 2% [10] [13]. 481, AS[FEI#FEH PD-
L1 RE MR EAFEZ R, W CheckMate 648 146 /2 ORIENT-16 525604 ¥ PD-L1 > 1%. CPS >51{EH
FHVEARAE[14] [15], X AT AeS5 M08 o v . A i (iR se b VP2 R4G0) M NBFRIEA C[16] [17]. &
E R MIA ST, PD-LL FEMERIES TILs W2 . P2 28 M R R O R 45 56 #2) 55 . PD-L1
RiE . TILs R E IR G B OA B (TIME) 73 B G e 16 A 4097 I BE (A TN &, BE 11 24 (PD-
LIYTILY) B E & BB AT BN, 1 IV B(PD-LLYTIL) B3 SRR H LA e . AHE 70
PD-L1 ik 5K 52 R bk (45 6 2 SB ZAH (P < 0.05), 4R/ AT At il i 175 5 35 R 4 AN A o B 48 i AR
55 13 PD-L1 IA[18], Ttk B 45 4% #% DX I S e R AS (0 Tregs ‘& %) vl igidid TGF- 15 5 {21k PD-
L1 &iA[19] [20].

TILs VE NP S (i OB A, FOURE AR P B BRI S I A T TR T IR B AHIFAT OR,
TILs > 20%/1) &% ORR &2 = T TILs 41(42.7% vs. 7.4%, RR = 5.77, P < 0.001), H. TILs Simib#F2(M)
A (P =0.015), X—4R 52 A—3: EREEZFMNSCLC +, & TILs iZiE5 PD-1 #lifily7
ROEFEAROC[16] [17]; 7E BT, TILs & ARS8 AT A S 187 I P [0S [21] . B2 i)
FERE Tt — D4R, TILs BT RE 5 1L AT R sE A T 20 19 40, s - LAMP3* I S IR 40 i idi i #4 2% Tregs
] CD8'T 4ty 14 [22], 1M7L s o TILs 7 18] 70 A (W 2830 % vs. IRIiZ0) 5 BUE % V1A K [22]
KR IR R, ESCC 1 TILs MI4axf H s nf A B LA & RAEH D RIRES, T4 & WaFR A (W
CXCR5*PD-1*CD8*T 4 fifl) [ =% [A] i€ AL AT KE AL vPAt [23] [24]. TILs 8343 IFN-y S840 i K1 B0S i
JRE G, [RIINS 5 3 PD-L1 FRIE T8 BOE R S K1 [13] [24]. ARTM, AT TILs 5 PD-L1 KA 2
§51EAH 5 (Cramér's V = 0.26), #&7 TILs DRtk A (WiFEvR BS0E ) mT e L s 4l 45 = 7 1 22 [18] [25].

AR E IRERE B MR (ORR, n = 238) 5 42445 (OS/PFS, n = 195) 4 [ vFli 8 4 1% T A 154
(TIME) /3 B [l T 3Lt . 36T PD-L1 Fi&(CPS > 10)H1 TILs 12 (>20%) (1114 53 24k R Bor, TIME 47
AR X B VAT W R R TS o 1 BL(PD-L1YTILY) g i PR AR 3R 25 A e, H ORR. 147 OS % PFS
PIRER T HALTA, % PD-L1 5 TILs WhlRIBGE B MIE S iz O . 1| (PD-LL/TIL ) B3 Fil)s
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7, SR AU I A S 1) S RIS RR R R AR S MO MR VR 97 1 A% (AN 0 I AR B 24 W) B R 7%
[26] [27]. IV BY(PD-L1%/TIL) & PD-L1 BT, {HA TILs $RKEFEAEAEL R ZE, KW H4Ll PD-L1 Kik
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