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[Abstract] Objective: To investigate the expression of tumor-associated macrophages (TAMs) in early gastric carcinoma(EGC) and
their clinicopathological significance. Methods: A retrospective analysis was conducted on 109 patients with EGC who underwent
radical gastrectomy at the Second People’ s Hospital of Changzhou between January 2006 and December 2022. Expression of CD68
and CD163 was assessed by immunohistochemistry in tumor regions and paired adjacent non-tumor mucosa. Macrophage expression
was compared between tumor and non-tumor regions, and the associations between TAMs and clinicopathological characteristics were
further analyzed. The CD163/CD68 ratio was dichotomized using a receiver operating characteristic (ROC) derived cut-off value and
included in logistic regression analyses to identify risk factors for lymph node metastasis (LNM) in EGC. ROC analysis was further
performed to evaluate the discriminatory ability of the endoscopic curability assessment (eCura) system, both alone and in combination
with the CD163/CD68 ratio, for predicting LNM, and the DeLong test was used to compare the area under the curve (AUC). Overall
survival was analyzed using the Kaplan-Meier method. Results: Compared with paired adjacent non-tumor mucosa, CD163 and CD68
scores were significantly higher in tumor regions (CD163: 10% vs. 5%; CD68: 35% vs. 10%; P < 0.001 for both) , whereas the CD163/
CD68 ratio was significantly lower (0.33 vs. 0.50, P < 0.001). A high CD163/CD68 ratio was significantly associated with poor tumor
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differentiation, submucosal invasion, and LNM (P < 0.05). Multivariate logistic regression identified the CD163/CD68 ratio as an

independent risk factor for LNM in EGC (P < 0.05). The discriminatory ability for LNM was significantly improved when the eCura
system was combined with the CD163/CD68 ratio (AUC=0.774) compared with the eCura system alone (AUC=0.706, P=0.023). No
significant association was observed between TAMs (CD163 and CD68 scores, CD163/CD68 ratio) and 5 -year overall survival in

patients with EGC. Conclusion: Tumor-associated macrophages may participate in the tumorigenesis of EGC. The CD163/CD68 ratio is

closely associated with LNM in EGC and may serve as an indicator of the tumor immune microenvironment. When combined with the

eCura system, the CD163/CD68 ratio provides additional information for risk stratification of LNM in EGC.
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A: CD163 scores in tumor regions and adjacent non-tumor mucosa from 109 patients. B: CD68 scores in tumor regions and adjacent non-tumor mucosa.
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Figure 1 TAMs scores in tumor regions and paired adjacent non-tumor mucosa of the 109 patients

A: High CD163 expression in the tumor region (left, score 60% ) and low CD163 expression in the adjacent non-tumor mucosa

(right, score 2%). B: High CD68 expression in the tumor region (left, score 80%) and low CD68 expression in the adjacent non-tumor

mucosa(right, score 4%) from the same patient(x200).
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Figure 2 Expression and scores of TAMs in tumor regions and paired adjacent non-tumor mucosa
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A: High CD163 expression (score 85%). B: Low CD163 expression (score 2%). C: High CD68 expression (score 80% ). D: Low CD68 expression

(score 5%) (x200).
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Figure 3 TAMs expression and scores in the tumor region
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Table 1 Association of CD163 and CD68 scores and the CD163/CD68 ratio with clinicopathological characteristics of early

gastric carcinoma [n(%)]
Clinicopathological CD163 CD68 CD163/CD68
feature Low High P Low High P Low High P
Sex 0.217 0.387 0.280
Female 21(32.8) 20(44.4) 24(41.4) 17(33.3) 21(33.3) 20(43.5)
Male 43(67.2) 25(55.6) 34(58.6) 34(66.7) 42(66.7) 26(56.5)
Age 0.631 0.977 0.296
<66 years 34(53.1) 26(57.8) 32(55.2) 28(54.9) 32(50.8) 28(60.9)
>66 years 30(46.9) 19(42.2) 26(44.8) 23(45.1) 31(49.2)  18(39.1)
Diameter 0.031 0.073 0.050
<2 cm 39(60.9) 18(40.0) 35(60.3) 22(43.1) 38(60.3) 19(41.3)
>2 cm 25(39.1) 27(60.0) 23(39.7)  29(56.9) 25(39.7) 27(58.7)
Ulcer 17(26.6) 18(40.0) 0.139 15(25.9) 20(39.2) 0.136  16(25.4) 19(41.3) 0.079
Differentiation 0.005 <0.001 0.023
Moderately/Well 47(73.4) 21(46.7) 45(77.6) 23(45.1) 45(71.4)  23(50.0)
Poorly 17(26.6) 24(53.3) 13(22.4) 28(54.9) 18(28.6) 23(50.0)
Depth of invasion 0.005 0.083 <0.001
Mucosa 24(37.5)  6(13.3) 20(34.5) 10(19.6) 26(41.3)  4(8.7)
Submucosa 40(62.5) 39(86.7) 38(65.5) 41(80.4) 37(58.7) 42(91.3)
Lymphovascular invasion  14(21.9)  15(33.3) 0.183  12(20.7) 17(33.3) 0.136  15(23.8) 14(30.4) 0.439
Perineural invasion 6(9.4) 5(11.1)  >0.999  6(10.3) 5(9.8) 0.925 5(7.9) 6(13.0) 0.581

Lymph node metastasis 10(15.6) 15(33.3) 0.030 10(17.2) 15(29.4) 0.132  8(12.7) 17(37.0) 0.003

®2 EMEPBENCERBRREZRSW

Table 2 Analysis of risk factors for lymph node metastasis in early gastric carcinoma

Univariate Multivariate
Clinicopathological feature
OR(95%CI) P OR(95%CI) P

Sex(Male vs. Female ) 0.462(0.186-1.142) 0.095 - -
Age(>66 years vs. <66 years ) 0.494(0.192-1.267) 0.142 - -
Diameter(>2 cm vs. <2 cm) 2.370(0.941-5.971) 0.067 - -
Ulcer 1.573(0.623-3.975) 0.338 - -
Differentiation (Poorly vs. Moderately/Well ) 3.346(1.328-8.432) 0.010 2.035(0.721-5.745) 0.180
Depth of invasion(Submucosa vs. Mucosa) 12.655(1.629-98.331) 0.015 5.588(0.649-48.103) 0.117
Lymphovascular invasion 5.120(1.865-14.059) 0.002 2.435(0.808-7.336) 0.114
Perineural invasion 4.989(1.376-18.092) 0.014 1.872(0.445-7.866) 0.392
CD163(High vs. Low) 2.873(1.146-7.207) 0.024 - -
CD163/CD68(High vs. Low) 4.615(1.584-13.451) 0.005 3.479(1.084-11.167) 0.036
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The discriminatory ability of the eCura system combined with the
CD163/CD68 ratio for distinguishing lymph node metastasis in early
gastric carcinoma (AUC=0.774) was significantly higher than that of the
eCura system alone (AUC=0.706).
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Figure 4 ROC analysis of the eCura system combined
with the CD163/CD68 ratio for lymph node me-

tastasis risk in early gastric carcinoma

PR I 5 7k U 45 7 78 S5 1 PR o3 BEARFAIE K% TS (1
KFR. R ER, ABmPERARC 2K E
(1075 (8] 43 A 22 7, HL55 IR 4= 22 P ARRAE L L2 ik
SRS YR Hib CD163/CD68 Hh At 2 F 3
Jee bk B 5 B B (R ST FE RGN 3, BT /EBLE eCura
PN R G bk S T 1 R — 254y 2

% WAL B e TE P Iz IR F 7 v 2 W 4% 2|
Jifrgeg 20 £ e [ g 2 A A R R L 4 B S i 2 e,
1B FIRBIF T 2 AR X 43 s A Fe B B, e = TAM TE fif
Jed AR LY B I PR B R U AR . A AT
7R X CD163 Al CD68 W43 15 5 2 v 19 55 AR il
JEFHEL (P < 0.001), BPTE 5 9 530, Jifgd ) i b A7
7E R B0 TAM Z24E 8L %, TAM f) & 48 7 At 2 s -
WO IR MR AL 2 — . ST CD163/
CD68 LUAE E 2 25K T 55 A E s B, 1 — &5 2R
- 5 b i3k AR BE TAM [7) M2 R B RR AL (A5 S5 00
RN TE A — 2 FEORTE LU B R P B, TAM )
oA S KRBT REFEAF D . BEAHE AN
N, i 55 Al iR 2 43 R 1) 40 i 22 Ak T AR AR
S, FESHHLBEMGBRERTT, RN
CD163/CD68 Lb A 5 i {H J A4 5 5 A R 5 1 78 Jif 8
DX FF 252 1 98 0E )38 0 a0 AR 5 n R B4R 5 A% 41
3 N J e T Joia 7, 3BT 40 A T M2 R 4 v oK
FEARMA(CD163 FRIEATEA), I FE CD163 I
CD68 BH 1= 41 i £ 2 338 i 1) R i), FLAE A TAM H i)

Eb B A X B A o i R 3 2 24 CD163 BH 40 Al
AR R b, HDyRe R A — A 1n) e 4
R A 28 77 W) E5 5, 7 AT BT LR e IR 55 A% b
A o X — I R A A R AT A AR )
TIE I, G fiti g FH 9 114 5 006 40 i Jed T J 2 W15 %
M1 R, B 5 5408 VB F s 1o 76 iR Rk
i AR, HIhRe i g 0 i oy M2 R AL, R 4
25 FI AL 3 e g 3t PR

HEAE B BIE 72 R, TAM AN [A) 46 A 5 11 PR O B4
TEZ AR R M ATE K — S5 . Zha %2, Park
SR ST B o BB AR 82 3] CD163 s i 4 5 i
TR/ GT 20 Lk B2 8 e B8 AR 43 A 55 38 A 965 Su
PRI CD68 VE4r 5 B itk 4 5 7% 12 TNM 45 1]
S FE R SRT Yin 25RO T Meta 20T KB CD68 5
2 0 B I PR BEARFAIE 1R QTR I A PR, {5 TNM 43
KOy A R S 25 A 5%, A Pantano 527 fRIRIE 72N
9 CD163 B¢ CD68 L5 B Ji #5 T I R 3 2245 11E 35 T
K. HArE S R A CD163/CD68 LU /E N
TAM AR AL FE bR BIBE 78+ 50 A R, HIUAE B 78 R R
H 5 B e 2% WU PRI B4R A A7 7E 2 35 R 4R
M, TE45 B 7 8 P 55 g, M2 T
1) 4k #1522 TR 42 28 M I DR s SRR AE 2 3
K. R R IA—E T RES TAM 6t = 48
— PG bR A I U0 G IX 43 LA AN I A 51
Ko BEAERE TS AR TAM [VTAS 777 2 0, A3 s AT
THEGE BN LB BE S . KRS E T |
o Jir 98 92 V] 9 2L 400 . T A 4H 7 LR R S T
il 7317 SR R 5K ) H TAM (5 g ) i T
PR LA A VP-Aik T35, A BT L S A U L A THTVP
il TAM o & IR T7 55, AN 50 6% 51 15 Je o
FRIL, CD163 V-4 5 K E MR L5 568  IhRiR i &2
FHIE TR 2 e oAk e oK /N 23 A OG, CD163/
CD68 LUAH 5tk &5 76 72  IRiR I 2 3 I T )2
S8 0k 3 5%, 1T CD68 W43 X 5 iR 434k 5 3%
AH 2%, X A RE 2 K CD68 1E M A B ARid M1 5 M2
BUTAM B HEbr &, HE DU B TAM AR AR
X iR R 52 M1 M2 B TAM (6 B A3 52
T M2 A TAM F $8 #5 0 CD163 43 & CD163/CD68
LU A 5 RE S W L3 15 8 (0 AR 0 24 AT O R R M2
TR B R AR R R i B T B .

Xof L S e A O A e e I DR R 1 R TR R
MR B, B BEAE A DA B AR P IR IR B kA =
J0 R A 842 A0 S5 A G s B2 IR 35 4h, CD163 143 DL K%
CD163/CD68 LU A th 5 ik [ 45 3% 7% 6 35 AH o0 5 Ak,



- 714 - Mo BE R K % 2 kR

546 55 5 1
20265 A

K ROC 20 M i3t — 25 LU AN [F) TAM 48 b5 % 53 B
JE Ik L5 R 1 X 4 R ), 45 R 7R, CD163/CD68
EU AR 1 7 9bk B2 45 55 2 110 AUC 755 T CD163 143 . X
— 45 L 5 Inagaki 25278 45 B W A 7o L — 3K
PR, ZAIT TR I M1/M2 Eb ARGk 2 485 5 6 1 40 31
HETETAM S M1 M2 B TAM. %F CD163 {4
5 CD163/CD68 LLAE/E St 1T % A7 L 26 #E H ROC
3T 7R CD163/CD68 LUAE X [X 73 B 1 i bk 2 25
R R &, JFe 2 R A Hrig I CD163/
CD68 LU AH 1F N TAM 3 45 b5, 45 R 7% CD163/
CD68 LU By - 4] 5 i Wbk E2 &5 % 7 1 A 7 £ 56 (R
o X 5EEAE BT K M2 B TAM & 1T £ Fhig
725 MR 2B ERS , CLFE T IR 4 e b iz -[a]
5 B A AR PR R S I B2 A Al DA B A o e 8
o B8 SN S 45 18— 3. A AT A R N A
IR A B AN TE T A% G A3, T 8T S T 45 SRR AIE
(1) L3 15 ek O 4 e 7% U PP Al K. IR 2
8 (1) H AR 48 B eCura W R G2 JE T BRI i I
JE A FRFEE R RN B K 12 A0 S50 B 2R R
X L B TIRR IS 96 A AT VR A, O
2T IEIR o 3K — VP Ak v J55 0] fi g S o (14 17
iy, T AHIE FC 3 — 20 LA T eCura PEAl 5 G0 52 00N,
584G CD163/CD68 LU AR XT 5 HA 5 Jim ik [ 45 7% %
(PIIX 5> BE 7, RN G B R 3 —ff ] eCura
T3 o v 5ot 300 15 96K 2L 4 RS O VR A i 0 B
P, PN G TR bR B8 A D R FE Y, A )
Tt — 2% B IR B 5 B AR 4 2, AT A I
IR LT 2 2% {4

A ARPFREEMNSELEFEN3.6%,
FRBAE CD163.CD68 F£ ik & CD163/CD68 HAH
BEMOSHAIEREGITEER, Xt SHEARR
NG5 IRA , AR F 52 R T T 1 3R A5 U 11 T 0
A AE BRSO , AR BR R AT T 0 A A7 JU 45 T AR e 1) il
Ja T e BEAEAN 1R SRR /04 7 51 B e TAM 5
5 1 5% %, & 0 M2 28 TAM ¥4 5 i 983 52 % Al
Ko (HIX T e 50 LM FEA LB G, N
N F L 3] e 51 T 45,19 HU LR K (78/173) 5 B
1 T BEAE SCHRRE 1 L B R R R R KR, T
REFEIE B AT ML Z N, fEM RS 2 Kk
P BE R T 7T, M2 B TAM & B M2 el %
TIE S22 OS BUG#E & A2 A7 W1 M7 S R 2 320K
TAM P90 7 AT RE 55 g 28 3 2 0 K e B B
K,

ZE B, TAM B3 IJC &2 M2 L TAM Pl g & 5

\

TR E KK R K S CD163 i i 4 L CD163/
CD68 i EUAE 5 AN R Al PRI BEARFAE U= R 74k
75 R IS AR S5 R 2 0%, IR AR TAM A 2 R
TEAEIR T 4 A, Qi 0 ) M2 e 2 B, PR
Fif R T TAM 53 5 45 SR SR A ) 1 s 1R AR 2R L AR
Ko —J51, A LB CD163/CD68 LL fH 4t 5
1 U 2 5 B RS I ST SE IR R R, AT KA eCura
PR FR GE e e b L A e R XU R X 70 RE T 9
B MR RS e T IR L AT IS R . A
WFFCHIAH R E5 R 1 75 £ 2 L KR AR Fe it —
A RIE

PSR-

P PR 2 R

Conflict of Interests:

The authors declared no competing interests.

1B ST A AR

PSR TS ST I o BT B L BR S 18 30 208 L MR 1
TR EREYT R SCER R BT 5 07 e A H ML et
SEHG ¢ R ATHEAT T BT A s BT SR DT ST B B Al
Ll BB

Author’s Contributions:

HE Chongfang was responsible for data collection and
analysis and drafting the manuscript; LI Ting and SUN Zhentao
were responsible for patient follow - up and literature review;
WANG Gengfang performed the immunohistochemical staining
experiments; ZHOU Xiaoli conducted pathological evaluation;
CHENG Yuqing was responsible for study design, pathological

evaluation, and manuscript revision and polishing.

(&% 3Rt

[1] Japanese Gastric Cancer Association. Japanese gastric
cancer treatment guidelines 2021(6th edition)[J]. Gastric
Cancer,2023,26(1):1-25

[2] SUZUKI H, TAKIZAWA K, HIRASAWA T, et al. Short-
term outcomes of multicenter prospective cohort study
of gastric endoscopic resection: ‘real-world evidence’ in
Japan[J]. Dig Endosc,2019,31(1):30-39

[3] YANO T, ISHIDO K, TANABE S, et al. Long-term out-
comes of patients with early gastric cancer found to have
lesions for which endoscopic treatment is not indicated on
histopathological evaluation after endoscopic submucosal
dissection[ ] ]. Surg Endosc, 2018, 32(3): 1314-1323

(4] ZFy &, THZE B BEABIHT RSN AR
PR Rl AR ARk FE L], o B S AR RHR
2019,39(5):462-467
LI Z Y, WANG Y K. Endoscopic resection and salvage

surgery for early gastric cancer [J]. Chinese Journal of



46 55 5 1
202645 A

PRERTS, 25 5, MRV, 5. IR AR o E RN At 70 7 11 5 i v 1 2608 K s AR #E SCT .
M ERR 22 AR CH AR ERD , 2026, 46(5): 708-716

< 715 -

[5]

(6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

Practical Surgery, 2019,39(5): 462-467

ONO H, YAO K S, FUJISHIRO M, et al. Guidelines for
endoscopic submucosal dissection and endoscopic muco-
sal resection for early gastric cancer (second edition) [yl
Dig Endosc,2021,33(1):4-20

HENDRY S, SALGADO R, GEVAERT T, et al. Assessing
tumor-infiltrating lymphocytes in solid tumors: a practical
review for pathologists and proposal for a standardized
method from the international immunooncology biomarkers
working group: part 1: assessing the host immune response,
TILs in invasive breast carcinoma and ductal carcinoma
in situ, metastatic tumor deposits and areas for further
research[J]. Adv Anat Pathol,2017,24(5):235-251
SALGADO R, DENKERT C, DEMARIA S, et al. The eva-
luation of tumor-infiltrating lymphocytes (TILs) in breast
cancer: recommendations by an International TILs Work-
ing Group 2014[J]. Ann Oncol,2015,26(2):259-271

LI M Y, YANG Y H, XIONG L T, et al. Metabolism,
metabolites, and macrophages in cancer [J]. ] Hematol
Oncol, 2023, 16(1): 80

HAN J S, DONG L C, WU M W, et al. Dynamic polariza-
tion of tumor - associated macrophages and their interac-
tion with intratumoral T cells in an inflamed tumor micro-
environment: from mechanistic insights to therapeutic
opportunities[ J ]. Front Immunol, 2023, 14: 1160340
MANTOVANI A, MARCHESI F, MALESCI A, et al.
Tumour - associated macrophages as treatment targets in
oncology[J]. Nat Rev Clin Oncol, 2017, 14(7):399-416
oCE, 5T R SO S5 e R R S T 4 A
PR 52 80 R 2R R e SCLT ). o it e 4% 6.5 2023, 26
(3):228-237

GE W K, WU W B. Influencing factors and significance
of tumor - associated macrophage polarization in tumor
microenvironment [J]. Chinese Journal of Lung Cancer,
2023,26(3):228-237

KHAN S U, KHAN M U, AZHAR UD DIN M, et al. Repro-
gramming tumor - associated macrophages as a unique
approach to target tumor immunotherapy[J]. Front Immu-
nol, 2023, 14: 1166487

CASSETTA L, POLLARD J W. A timeline of tumour-asso-
ciated macrophage biology[J]. Nat Rev Cancer, 2023, 23
(4):238-257

Wik e, e Ae, (RIEM, 5. B8 & LT Versican.
CD163 7KF- 5 Il AT BEARFAIE 5% 5 S A2 i B0 1.
I R R 22T 7215 52 B, 2022, 7(28): 145 19

YANG M L, YANG J H, XU X W, et al. Relationship
between serum Versican, CD163 levels and clinicopatho-

logical features in patients with gastric cancer and their

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

diagnostic value [J]. Clinical Research and Practice,
2022,7(28):1-4,19

BEt, o R R, S R OC B R I T A
TE P b R SRR A LT B R E R R A A AR
(HAABFERD , 2022,42(2): 189-193,215

GE S M, QIANG X, CHENG Y Q, et al. Expression and
significance of tumor associated macrophages subtypes
in endometrial cancer [J]. Journal of Nanjing Medical
University (Natural Sciences) , 2022, 42 (2) : 189-193,
215

DAVIDSSON S, FIORENTINO M, GIUNCHI F, et al.
Infiltration of M2 macrophages and regulatory T cells
plays a role in recurrence of renal cell carcinomalJ]. Eur
Urol Open Sci, 2020, 20: 62-71

SR, BERAL, LALE, S5 IR AR G B RN 71 3L AR
TR P I AN TR X 3R . S S I A BE AR 9% 2R L .
R SRR A 5 2025, 33(2) 1 158-164

CHONG L, XIA L H, LI H'Y, et al. Characteristics of
tumor - associated macrophages in different regions of
breast cancer and their correlation with clinicopathology
via contrast-enhanced ultrasound [J]. Chinese Journal of
Medical Imaging, 2025,33(2): 158-164

WANG S J, WANG J R, CHEN Z Q, et al. Targeting M2-
like tumor-associated macrophages is a potential therapeu-
tic approach to overcome antitumor drug resistance [J].
NPJ Precis Oncol, 2024, 8:31

BT, Flp 5, ROk, 55 A Z10E B B VR I A B A
S T A B A L i v RO ek R L) 1. rh AR B
k&, 2024,53(5):515-520

LI M Y, WANG Y H, ZHANG Y L, et al. Research
advances in tissue-resident macrophages and monocyte -
derived macrophages in lung cancer[J]. Chinese Journal
of Pathology, 2024, 53(5):515-520

GUAN F, WANG R X, YI Z ], et al. Tissue macrophages:
origin, heterogenity, biological functions, diseases and
therapeutic targets[J]. Sig Transduct Target Ther, 2025,
10:93

GE Z, DING S Z. The crosstalk between tumor-associated
macrophages (TAMs) and tumor cells and the correspon-
ding targeted therapy[ J 1. Front Oncol,2020, 10: 590941
SHF, B 2. MR B4R LRl o /R R AL
il 5 B A AT Ut fre (0], A BB 2 5 2025, 56(6) -
568-576

WU R H, YANG H. Research progress on the mechanistic
roles and targeted therapy of tumor - associated macro-
phages in lung cancer [J]. Progress in Physiological
Sciences, 2025, 56(6): 568-576

ZHU Q, WU X, TANG M Y, et al. Observation of tumor-



+ 716 [

R

546 55 5 1

7ok 202645

[24]

[25]

[26]

[27]

[28]

associated macrophages expression in gastric cancer and
its clinical pathological relationship [J]. Medicine, 2020,
99(17):e19839

PARK J Y, SUNG J Y, LEE ], et al. Polarized CD163"
tumor - associated macrophages are associated with in-
creased angiogenesis and CXCLI2 expression in gastric
cancer[J]. Clin Res Hepatol Gastroenterol, 2016, 40(3):
357-365

SUCY, FU X L, DUAN W, et al. High density of CD68"
tumor - associated macrophages predicts a poor prognosis
in gastric cancer mediated by IL-6 expression[J]. Oncol
Lett, 2018, 15(5):6217-6224

YIN S C, HUANG J Y, LI Z, et al. The prognostic and
clinicopathological significance of tumor - associated
macrophages in patients with gastric cancer: a meta-analy-
sis[J]. PLoS One, 2017, 12(1):e0170042

PANTANO F, BERTI P, GUIDA F M, et al. The role of
macrophages polarization in predicting prognosis of
radically resected gastric cancer patients [J]. J Cell Mol
Med, 2013, 17C11): 1415-1421

YANG C G, WEI C, WANG S Y, et al. Elevated CD163"/
CD68 " ratio at tumor invasive front is closely associated
with aggressive phenotype and poor prognosis in colorec-

tal cancer[J]. Int J Biol Sci, 2019, 15(5):984-998

[29]

[30]

[31]

[32]

[33]

INAGAKI K, KUNISHO S, TAKIGAWA H, et al. Role of
tumor - associated macrophages at the invasive front in
human colorectal cancer progression [J]. Cancer Sci,
2021, 112(7):2692-2704

GAMBARDELLA V, CASTILLO J, TARAZONA N, et al.
The role of tumor - associated macrophages in gastric
cancer development and their potential as a therapeutic
target[ J 1. Cancer Treat Rev, 2020, 86: 102015

ZHOU W X, ZHANG Y Y, HE F, et al. Abundance of
CD163 - positive tumor - associated macrophages in the
early gastric cancer predicts the recurrence after curative
resection[ J 1. Dig Dis, 2020, 38(6): 458-465
YANAGAWA N, SHIKANAI S, SUGAI M Y, et al. Prog-
nostic and predictive value of CD163 expression and the
CD163/CD68 expression ratio for response to adjuvant
chemotherapy in patients with surgically resected lung
squamous cell carcinoma [J]. Thorac Cancer, 2023, 14
(200:1911-1920

CHEN X Y, CHEN J, ZHANG W Y, et al. Prognostic
value of diametrically polarized tumor-associated macro-
phages in multiple myeloma [J]. Oncotarget, 2017, 8
(68):112685-112696

(Yr73:2026-01-18;1&H :2026-04-11; F A : 2026-04-16)

(ALtm#h: % A



