i (Y @& A2 E) 2024453455581
726 9&&2!:91@7{,& CHINA ONCOLOGY 2024 Vol.34 No.8

. -‘L@ % L]

M1*”HFPF’77TEBQEH 2 R 7 BT 24 Rel 92 B 4R
= E X

—1

OB, THEM, KO, BB, RXE, MERK
1 gl T = NREEBE, Rl R AR i o =B Be BERL, {195 Fa il 226006;

2. F TSR = NREERBE, Bl R2F M E Bl o = BBesMEE, YL rd il 226006
3. Pl KR EAEBE IR IR B 2A L, YL FEi 226006

[HE ] =588 MWEMEEYIIE (tumor-associated macrophages, TAM ) & R i FREs ip il T B LR 40 i, 7Ebh
S R R AEEEAER, A BRI ( hepatocellular carcinoma, HCC ) HMI1ZITAMIE I A9 R = X
Fik: WAR20124F 1 —20204F 127 7 B 8 K27 i p il 56 — BE B sz TR I HCCIR 3 A1 5 A 3 4 ZURE AR 32051, *Fﬁ%
PEH LA IEKN CD8 AR M LI TAMAEHCCAL B 4 S OL, THEE PR A M5 L, AR AR 1 . KT P
(294 /mm®) HE RS E A, NTERET B R EL; S IMIEI TAME [ SHCCIR AR BE2ARAE . iR
RHCDS Ttk LA 2 [B] B A P R TG 3 S5 SR e e 2 Uk 2 R R P P 6 T HilfA-1 (programmed death ligand-1,
PD-L1) WEIAMENL, HIECDS86. PD-LIZNMIE LK1 50441 : CD86™ % 41 PD-L1 %% (CD86"'PD-L1"™") Al
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L1°) 41, /HrCD86" MIBITAME FEHK A PD-L 13k 19 TG 5 5o AT 738 ok e 30 A B i 2 — R e /8 B2 51 it
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[ Abstract ]| Background and purpose: Tumor-associated macrophages (TAM) as the main stromal cells in the tumor
microenvironment play an important role in tumor progression. This study aimed to explore the clinical significance of M1 type
TAM infiltration in hepatocellular carcinoma (HCC). Methods: We collected tissue paraffin samples from 320 HCC patients
who underwent surgery at the Affiliated Nantong Hospital Three of Nantong University from January 2012 to December 2020.
Immunohistochemical methods were used to detect the distribution of CD86 labeled M1 type TAM in HCC tissues, and positive cell
density was calculated. Groups were established according to cell density, high-density group had cells with greater than average
density (29 cells/mm’), and low-density group had cells with less than or equal to average density. The correlation and prognostic
significance of M1 TAM density with clinicopathologic features and tumor infiltrating CD8 T lymphocytes of HCC were analyzed.
Using immunohistochemistry to detect the expression of programmed death ligand-1 (PD-L1), the cases were divided into four
groups based on the cell density of CD86 and PD-L1. In the CD86 " high-density group, PD-L1 high-density (CD86""PD-L1"*")
and PD-L1 low-density (CD86""PD-L1"") groups were included. In the CD86" low-density group, the PD-L1 high-density
(CD86""PD-L1"¢") and PD-L1 low-density (CD86"*PD-L1'") groups were included. We analyzed the prognostic significance of
CD86" M1 type TAM density combined with PD-L1 expression. This study was approved by the Ethics Committee of Affiliated
Nantong Hospital Three of Nantong University (ethics number: EK2022005). Results: CD86" M1 type TAM was mainly distributed
in the tumor stroma. Its high-density rate was 44.7% (143/320). The density of CD86™ M1 type TAM was positively correlated
with tumor infiltrating CD8" T lymphocyte density (P<<0.001) and negatively correlated with hepatitis B virus surface antigen
(HBsAg) positivity (P=0.003), and had no significant correlation with clinical and pathological features such as patient age, gender,
cirrhosis, tumor size, histological grading and microvascular invasion. The CD86" M1 type TAM high-density group had better
overall survival (OS) and disease-free survival (DFS) than the low-density group, and the differences were statistically significant (all
P<0.001). Multivariate Cox proportional hazards regression model analysis showed that low-density CD86" M1 type TAM was an
independent risk factor for evaluating OS and DFS (OS: HR=1.468, P=0.022; DFS: HR=2.233, P<<0.001). The CD86"¢"PD-L1"*"
group had poor OS and DFS than the CD86™*"PD-L1"" group, and the differences were statistically significant (both P<<0.05). The
CD86""PD-L1"¢" group had poor OS and DFS than the CD86""PD-L1"" group. The difference in OS between the two groups was
statistically significant (P<<0.05), while the difference in DFS was not statistically significant. Conclusion: The presence of high-
density CD86" M1 type TAM in HCC tissue suggests a good prognosis and is an independent prognostic factor. Expression of PD-
L1 in HCC tissue suggests increased invasiveness and poorer prognosis.
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5
\

>

E1 REEARNFERNHCCHELAHCDS6, CD8HIRIEIFR
Fig. 1 Expressions of CD86 and CD8 in HCC tissues detected by immunohistochemistry
A, B: CD86 was highly density expresseed, B showed a partial magnification of A; C, D: CD8 labeled tumor-infiltrating T lymphocytes showed high
density, D showed a partial magnification of C; A, B, C, and D displayed the same area of the same case; E, F: CD86 was lowly density expressed, F

showed a partial magnification of E; G, H: CDS labeled tumor-infiltrating T lymphocytes showed low density, H showed a partial magnification of G; E,
F, G, and H displayed the same area of the same case. Envision staining; A, C, E, G (X 100); B, D, F, H (’X400).
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2.2 CD86*MIBITAMHMIZESHCCEEIGAKRE  <0.001, FIC. D, G. H) , S5HBsAghHM: S

BEHENXR ¥ (¥*=8.613, P=0.003) ; SHEMER . 4E
HCCHZIHCD86 " MIAITAMB E SR k. MR/, L . 81309 . Mull &=

TEHCDS Tk L AN B S IEA DG (¥ =31.720, P JEAEIG AR ELAHE bR T AR SGHE (3£1) .

1 CD86"M1EITAMAME F SHCCEE I ARREZHHE. CD8 THEAMEKIX T
Tab.1 Relationship between CD86" M1 type TAM cell density and clinical pathological characteristics, CD8" T lymphocytes in HCC

patients
Clinical pathological characteristics Num.ber of CDR0 expression % value P value
patients Low density High density

Agelyear 3.728 0.054
<55 168 102 66
>55 152 75 77

Gender 3.303 0.070
Male 252 146 106
Female 68 31 37

HBsAg 8.613 0.003
Negative 60 23 37
Positive 260 154 106

Liver cirrhosis 2.561 0.110
Absent 51 23 28
Present 269 154 115

Tumor size/cm 2.841 0.092
<3 129 64 65
>3 191 113 78

Histological grading 0.447 0.505
I+n 150 80 70
m+v 170 97 73

Microvascular invasion 3.346 0.068
Absent 211 109 102
Present 109 68 41

CD8" tumor-infiltrating cytotoxic T lymphocyte density 31.720 <0.001
Low 143 104 39
High 177 73 104

2.3 CD86*M1EITAMHZEEEHCCEETEH HIEH RIS, WEDEERARITFE S
XZE (x’=15.037, P<0.001) ; CDS6"MIKITAM

CD86 "MIAITAME EEMHCCHRA ML SEEUAHCCEE P ILH A (disease-
H: A7) (overall survival, OS) N1037H, 1k free survival, DFS) N481H , K% 4H K264~
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H, &G ERARITFENL (¥=17.145, P
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LR R Cox L KBS 17 05 2 A R
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ratio, HR) =1.877 (1.355~2.600) , P<
0.001; DFS: HR=1.858 (1.372~2.516) , P<
0.001 ] o [FEF, AHZHEHME>3 cm [ HR=
2.210 (1.562~3.126) , P<0.001] . A%
Mm% [HR=6.012 (4.314~8.377) , P
<0.001 | ¥ oS fal Nz . HBsAgfH M
[HR=1.549 (1.016~2.363) , P=0.0421] .
fi >3 cm [ HR=1.886 ( 1.382~2.575) ,
P<0.001] . A=A [ HR=3.638
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0.6
1%}
=}
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t/month
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P=0.013 ] ¥ 2EMDFSH G N E; ¥
R Cox Hu ] XU 43 B v 08 A 6 L3R 9 A 22 B
K Cox ] XUz 01 U3 40 B, 45 2 o /s (R %
CD86 "M 1A TAMZ P4l OS FIDF S iy ik 37 15
& [0S: HR=1.468 (1.457~2.764) , P=
0.022; DFS: HR=2.233 ( 1.586~3.145) ,
P<0.001; #2. 3],
2.4 CD86"M1ETAMZ EB & PD-L1RiAXS
HCCE & /g =N
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BKAPD-L1RIEM MG E L, AR KEHE

1.0 —= CD86 low density
~= CD86 high density

08t Log-rank: P<<0.001
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E2 EFCD86TMI1ETAME EHHCCHEE & 7FHKaplan—Meierih £k
Fig. 2 Kaplan-Meier curve for survival rate of HCC patients based on CD86 M1 type TAM density

A: The OS of CD86 high density group was higher than that of low density group; B: The DFS of CD86 high density group was higher than that of

low density group.
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Tab. 2 Analysis of prognostic factors for OS using univariate and multivariate COX proportional hazards regression models

Univariate COX regression

Multivariate COX regression

Variable

HR 95% CI Pvalue  HR 95% CI P value
Agelyear (<55 vs >55) 1.002 0.735-1.365 0.992 - -
Gender (male vs female) 1.157 0.778-1.720 0.472 - -
HBsAg (positive vs negative) 1.452 0.926-2.276 0.104 - -
Liver cirrhosis (present vs absent) 0.861 0.578-1.281 0.459 - -
Tumor size (>3 cm vs <3 cm) 2.210 1.562-3.126 <0.001 2217 1.565-3.145 <<0.001
Histological grading (Il +1V vs 1T +1I) 1.350 0.989-1.843 0.059 - -
Microvascular invasion (present vs absent) 6.012 4.314-8.377 <0.001  7.692 4.132-8.130 <<0.001
CD86" TAM density (low vs high) 1.877 1.355-2.600 <0.001 1.468 1.457-2.764 0.022
CD8" tumor-infiltrating cytotoxic T lymphocyte density (low vs high) 1.225 0.895-1.780 1.678 - -
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Tab.3 Analysis of prognostic factors for DFS using univariate and multivariate COX proportional hazards regression models
Univariate COX regression Multivariate COX regression
Variable
HR 95% CI Pvalue HR 95% C1 P value
Agelyear (<55 vs >55) 0.982 0.735-1.314 0.905 - - -
Gender (male vs female) 1.390 0.945-2.046 0.095 - - -
HBsAg (positive vs negative) 1.549 1.016-2.363 0.042 1.227 0.796-1.890  0.355
Liver cirrhosis (present vs absent) 1.149 0.758-1.741 0.513 - - -
Tumor size (>3 cm vs <3 cm) 1.886 1.382-2.575 <0.001  1.689 1.227-2.326  0.001
Histological grading (Il +1V vs [ + 1) 1.316 0.983-1.762 0.065 - - -
Microvascular invasion (present vs absent) 3.638 2.669-4.958 <0.001  2.603 1.860-3.641 <0.001
CD86" TAM density (low vs high) 1.858 1.372-2.516 <0.001 2233 1.586-3.145 <<0.001
CD8’ tumor-infiltrating cytotoxic T lymphocyte density (low vs high)  1.461 1.082-1.972 0.013 2.391 1.703-3.356 <0.001
B or44it s . CD86 R LA HPD-L1#  PIEBRZERALIT#EX (0S: ¥=9.915,

R (CD86""PD-L1"") FIPD-L I{§ % JF
(CD86""PD-L1"") #4H; CD86 k%5 fir ¢ rp
PD-L1& % ¥ (CD86"PD-L1"*") FIPD-L1
K% EE (CD86""PD-L1"™") 4. 455 W,
CD86""PD-L1"™"4HHCCH: # H 1, 0S. DFS H44
36 H, CD86""PD-L1""4 K103F150 H ,

A
1.0 - CD86""PD-L1""
== CD86""PD-L1"™"
0.8 Log-rank: P<<0.002
w 0.6
o
0.4
02
00 . . . . . .
0 20 40 60 80 100 120
t/month
C low low
1.0 - CD86™PD-L1™
s CD861<)WPD_L1Ith
08t Log-rank: P=0.011
w 0.6
o
0.4
0.2
00 . . . . . .
0 20 40 60 8 100 120
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P=0.002; DFS: x’=5.844, P=0.016; [KI3A.

B) . CD86""PD-L1""Z{ 1 {i,0S. DFS k49140
A~H, CDS86PD-L1°41°h103F1624H, Wi
OSERAG ¥ X (¥=6.502, P=0.011) ,

DFSZ R LG I24E L (x*=2.989, P=0.084;

K3C. D) .

B

1.0 = CD86""PD-L1""
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08l Log-rank: P=0.016
v 0.6F
=
=)
0.4F
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0sk Log-rank: P=0.084
» 0.6
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a
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B3 EFCD86™M1EITAME E Bt A PD-L1RIAKHCCHEE £ FEKaplan-Meier i £
Fig. 3 Kaplan-Meier curve for survival rate of HCC patients based on CD86" M1 type TAM density combined with PD-L1 expression

A: The OS of CD86""PD-L1"¢" group was lower than that of CD86""'PD-L1"" group; B: The DFS of CD86"'PD-L1"¢" group was lower than that
of CD86™"PD-L1"" group; C: The OS of CD86"°PD-L1"*" group was lower than that of CD86""PD-L1"" group; D: The DFS of CD86""PD-L1"*"
group was lower than that of CD86'"PD-L1"" group, but the difference was not statistically significant (P=0.084).
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AWFFEREIM THCCHEE CD86 M1 TAMIY)
AR TEN, SRR, HCCLH L M a] B b A7
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TAM%; FE 5 CD8 ™ Jif I3 1 Vi 40 Jfd 5 14 T bk £ 441 i
W IEASE, SHBsAgBHTESE TAHC, s
CD86 MI1EITAMZOS 5 DFSIHA Al 5 H .
HCCH LU IAPD-L 1R IR (R 72 PRS0 | R
EE=

I 98 T P 35 2 — A 52 200 i 1] 3 TR 4% 1) B
BERG, SN KRS EDIMNG, ELH
SEARSE Y, TAMAE A s SO 5% v i 2 22
A, HAY A, TAMIE it 84 g i
B N O R e S R F S R o 1 B T o N T O
Mo 7G5l F A AR MR, R854
FEMIBIHIM2%] . M1 TAMZE b9 28 K b R 3%
PIVERT, M2 A TAMBUAE BE AR 4= K . Jiang
a4 g 3 M1 I TAM] 005120 45 bR 2 i 8 4
LA RS R 28, Lidk L FIM I TAM Al i)
Tl bR ARG 5, S AR T, RO
FAEH

SR, ITAF K 6 T M1 TAMAR 375 it 98 7%
AV E A BN SE . AR5 S s, M1
TAM R {5 i 8 J5i 922 200 it (4) R 28 PR 34 3 . Chens
T LM TAM AT 7% 5 L9 40 I A b R -
[a] %A ( epithelial-mesenchymal transition,
EMT) , JFsm i f it B fiiz 2868 11, #iim)
M 1A TAM AT I EMT 5 R il 48 41 it 9 42 22 g
J1. Bz, HEIETMUETAMX I e e
PRIVE R ARSI, XRIALERTTHEZH
W% . A9 R IMCD86THIM 1 I TAMAEHCC 4]
LU B R, A% CD86 MBI TAM ]
PR R, IR B E OSHIDES, #—2 5
HE T M1 TAMARIHCC g v J B9 VEH

S R AR R AT O B R R A AR T, BR
TR G IR B AR R an v . AR | R R
AN IFEEAL . HHEE R RUMASRACAE SN, b
TR (AR R R M LD 2B ( tumor infiltrating

lymphocytes, TIL ) WOk [ E A, fﬂ?%m
WRTILS ZF e B8 i HUG M55, CD8 ™ 4iii
B TI0K E 400 6 o P P a5 v 2 9 B 1) B g2
AhRe, HAERXT IR R A SRS 32 Bk
FTHUE R 400 (antigen presenting cell, APC)
B R PLR A BE ST . M IEITAMAE HAPCH
TP, WP RS 5 E
GPERN . ARFSEEN, MIBITAMSZ #E 5CDS8 ™
2 B RE P TIbR L A0 285 B S TE ARG, $oR 35 AT
RELE MR OAEE h RSB g M EIVE R, W]
REIE T TILEZ W B TS . 5 MRS 4l Z Rl
ol THCCA L CD8 ™ i Jpg 75 i 40 Jif 25 1 Tikk
CLgn AR P ESET [ #1111 ( programmed
death-1, PD-1) $&/ryRddk @ FIR J5 & & ME 283
I, e e T HCCR S oA s 1 2
bk

AR K, MIFITAME JZ 5HBsAgH
B, B CRIFRMEE (hepatitis B virus,
HBV ) Y5 MHCCRE — 8 4T 2 .
Zhang%s ' B IBIST R, HBVAHSGHCCH:
92 240 it 5 TAM 2 [0 9 RH AR FH AT 444 5 s 40 i
THERMTAMPM2 A AL, I AM2EITAMAT B T
FRANM T PR 4ERS . Feis ' BF9Y i Rk, HBVAH
FKHCCH'microRNA-155 ( miR-155) 520 TAMAK
b, miR-1555 3k i E fE S TAM [ M2 AR L,
MmiR-155TTER ) 2 2 e MR b . 164,
miR-15538 1§ [7] SHIP 1 34 A1 T TAMAYM2#
AR M HCCANME R FE . ERRFIRZE. DL EwE
SR, HBVAKRHCCH M A 55 0 5 15 S
TAM[AIM2EIB AL, M 1B TAMZS FEAH %t /b
XA DA 40 M i BEM L I TAM % 7 S5 HBs A g BH 1
B —458,

AR Z AT iwrsE ) R, HCC414]
M2AEITAM#EAPD-L15 B & TG A RAM K, 78
HCCHEAL A TAM = A= [ PR SR AL R 7 (tumor
TNF-« ) FIHZNE-10
(interleukin-10, I1L-10) i# 3 B 40w 7 20
TAMZAPD-L1, PD-L1TTAMGAEA ZicHb 3 i it
JeR R S VR T Ib 0 40 M A e, A HE R B A K
X FRAE R AT DA o BH T TAM 263K i PD-L 13k 5

necrosis factor- a ,
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12 R M1 B TAMAMAIL-1B ] LA S HCC
QM PD-L1fgFE P ARG R BN, 1E
MIBITAME S EH, PD-L1AY &5 5 E
HCCHAOSHIDFS, 7EMIAITAMAKEE4,
PD-L1{ ik B E - MOS, MXTDFSH A .
. I, X TFEEEMIBTAMMHCCHE A,
HE R PD-L1AYT W] BB LA B IR .

Zi L, HCCHLA P fEE B A F M1 A
TAM, MIFITAMS & 5 CDS i iz e 40 i 75 1k
Ttk L A% 2 IEAH DG, S5 HBsAgPH 2 1A
Ko HCCH LU AETE B % FEM 1 BRI TAME A FI Y
FUF N FIAPD-L1 AT AEAE FE e 40 M i) 5028
ki, FEURZRMENE | WURAE 2. AROFoE LR
SHHCCHYHE [ PD-L 1GR3 LA SR 35 FiUS 1Ak
PR T I Z A9

MM RER: IraEEY AR

& STk A -

M, VRRAR. SERUSL, RTOCE; R
W, HESC, RRML: ZHYE; PR SR
BTN, SR BSR, K.
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