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[ Abstract] Objective: To investigate the expression of M2 tumor-associated macrophages in pancreatic cancer and its re-
lationship to prognosis. Methods: A total of 208 patients who underwent surgical resection and were pathologically diagnosed
as pancreatic ductal adenocarcinoma in the department of hepatobiliary pancreaticosplenic surgery in Sichuan Provincial Peo-
ple’ s Hospital from January 2017 to December 2019 were enrolled. The expression of CD68 and CD163 proteins in pancreat-
ic ductal adenocarcinoma were detected by immunohistochemical staining, and its correlation to clinicopathological parame-

ters were analyzed. Cox proportional hazard models were used

[fmB#]  2021-02-25 [(fEEBH] 2021-07-12 to univariately and multivariately analyze the prognostic factors
[(BETE] IS TLEZFRE (45 19P]135) of pancreatic cancer. Results; CD68 and CD163 proteins
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[BiEE] Pyt , E-mail : hongji-yang65@ 126. com were mainly expressed in the cytoplasm, with positive expres-
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sion rates of 84.1% (175/208) and 76.0% (158/208) , respectively. The sliced samples of CD68 and CD163 were buffy
and sepia, respectively. The positive expression of CD68 was closely related to clinical stage (P <0.05) , and that of CD163

was closely related to clinical stage and tumor size (P <0.05). The concurrent expression of CD68 and CD163 was also pos-

itively related to clinical stage and tumor size (P <0.05); the concurrent expression rate increased as clinical stage ad-

vanced as well as the tumor size increased. Multivariate analysis showed that tumor size >2 cm, clinical stage 1II - IV and

CD68 positive expression were independent risk factors for the survival of patients with pancreatic ductal adenocarcinoma ( P

<0.05). Conclusion; M2 tumor-associated macrophages are widely infiltrated in pancreatic ductal adenocarcinoma. They

can be used as a potential molecular marker for the prognosis of pancreatic ductal adenocarcinoma.
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Figure 1. Expression of CD68 in Pancreatic Carcinoma (Immunohistochemistry, x100)

A. Low expression level; B. Middle expression level; C. High expression level.

B2 [RpREALRS CD163 pRik(RRALLE, x100)

Figure 2. Expression of CD163 in Pancreatic Carcinoma ( Immunohistochemistry, x100)

A. Low expression level; B. Middle expression level; C. High expression level.
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F1 CD68,CD163 KRk Sl RmEFFER X R
Table 1. Relation of Clinicopathological Parameters to CD68 and CD163 Expressions

Clinicopathological CD68 X P CD163 X P
parameter
-(n) +(n) -(n) +(n)

Sex 0.372 0.542 0.133 0.716
Male 13 79 21 71
Female 20 96 29 87

Age 0.384 0.051 0.098 0.755
<60 years 12 96 25 83
=60 years 21 79 25 75

Tumor size 0.927 0.336 9.539 0.022
<2 cm 13 54 25 42
>2 em 20 121 25 116

Tumor site 0.044 0.835 1.797 0.180
Head of pancreas 21 108 27 102
Tail of pancreas 12 67 23 56

Degree of differentiation 3.051 0.218 0.158 0.924
Highly differentiated 4 46 13 37
Moderately differentiated 16 71 20 67
Poorly differentiated 13 58 17 54

Clinical stage 6.539 0.011 12. 827 <0.001
[ -1 16 46 25 37
1 - 1v 17 129 25 121

Lymph node metastasis 2.235 0.135 1.937 0.164
No 15 56 13 58
Yes 18 119 37 100

Vascular invasion 0.690 0.406 0.121 0.728
No 19 114 33 100
Yes 14 61 17 58

— : Negative expression; + : Positive expression.

%2 CD68,CD163 M kik Sl KA EHEMN X R
Table 2. Relation of Clinicopathological Parameters to the Co-expression of CD68 and CD163

Clinicopathological parameter CD68 - CD68 * X/ H/Z P

CD163~ (n) CD163*(n) CD163~(n) CD163* (n)

Sex 0.116* 0.990
Male 10 27 21 34
Female 14 35 26 41

Age -0.776" 0.438
<60 years 10 33 24 41
=60 years 14 29 23 34

Tumor size -2.050" 0.040
<2 c¢m 14 24 12 16
>2 em 10 38 35 59

('Table 2 continues on next page)
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Clinicopathological parameter CD68 - CD68 * X/ H/Z P

CD163~ (n) CD163*(n) CD163~(n) CD163* (n)

Tumor site 0.833* 0.842
Head of pancreas 13 38 30 48
Tail of pancreas 11 24 17 27

Degree of differentiation 0.512°¢ 0.774
Highly differentiated 8 14 11 17
Moderately differentiated 9 27 20 31
Poorly differentiated 7 21 16 27

Clinical stage —3.454" 0. 001
-1 11 21 12 18
I - 1v 13 41 35 57

Lymph node metastasis -0.132° 0.895
No 9 20 17 25
Yes 15 42 30 50

Vascular invasion -0.304" 0.761
No 14 41 29 49
Yes 10 21 18 26

*Chi-squared test; b Mann-Whitney U test; °Kruskal-Wallis H test.

R3 BRRESENREFHNEERZRSERSN

Table 3. Univariate and Multivariate Analyses of the Survival of Patients with Pancreatic Cancer

Factor Univariate analysis Multivariate analysis
HR(95% CI) X P HR(95% CI) X P
Sex
Male 1 1.738 0.187
Female 0.363 (0.081 - 1.636)
Age
<60 years 1
=60 years 0.665 (0.377 - 1.173) 1.985 0.159
Tumor size
<2 cm 1 6.196 0.013 1 5.047 0.025
>2 cm 1.103 (1.073 - 1.134) 1.156 (1.081 - 1.237)

Tumor site
Head of pancreas 1 0.424 0.515
Tail of pancreas 0.721 (0.269 - 1.931)

Degree of differentiation

Highly differentiated 1
Moderately differentiated 1.103 (0.963 - 1.263) 2.014 0. 156
Poorly differentiated 1.471 (0.521 - 4.153) 0.530 0.467

Clinical stage
-1 1 48.451 <0.001 1 17.909 <0.001
1ur - 1v 3.057 (1.153 - 8.105) 2.528 (1.218 - 5.247)

('Table 3 continues on next page)
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( Continued from previous page)

Factor Univariate analysis Multivariate analysis
HR(95% CI) X P HR(95% CI) X P

Lymph node metastasis

No 1 3.600 0.058 1 2.959 0.085

Yes 1.028 (0.996 - 1.060) 1.004 (0.992 - 1.016)
Vascular invasion

No 1 2.058 0.151

Yes 1.468 (0.869 - 2.481)
CD68

Negative 1 1

Positive 3.347 (1.518 - 7.378) 10.507 0.001 2.754 (1.249 - 6.072)  6.309 0.012
CD163

Negative 1 1

Positive 2.121 (1.030 - 4.368) 4.164 0.041 2.091 (0.926 - 4.722)  3.148 0.076

3 W i WY B2 R A B 4 2R R, CD68 |

i 5 A B 5 L S A TR — A T 1) Joi
H AL AR Z2 R 1 e g A A, X o TAMs (oK
228, SR EL Wi 20 i EL A AR R A S ok, 7 s A
Berboa] 1 o e g% R g B ) R A IR R, 4 KBB4 11
TAMs B 38E 2 M2 % TAMs, J i T 40 g F0 NK 21
LR BT IR T, 7 AR R AR DR, i A g At
(BGTH R J o Wb Jed A 23 PN o 9 19 T T s o
M2 A TAMs FEAEPEREE AN R UG . TAMs /Fh
B SR A, 7 B e e 1) A A R AR VRS AR
TRl RE R AR, Wei 257 1234 ,97 #ildE3h
REVE 5 R ph 22 P9 43 WA 988 TAMs 35118 5 R J5 B R %
REY], CD68 o fm B HE AW E LS R &R,
Song 45OV HRAH , 151 -1 Ty RV IR R4 22 P9 43000
Ji TAMSs 115 RIB 5 E S5 | Ki-67 F8 4055
%o {HHRTER M2 B TAMs 5 J3 5 545 g 1 5%
REATHUT .

A5 R S % A1 404k # P K Il By CD68 |
CD163 FRic iy M2 %I TAMs 7F g it 345 i g 41 21
MR IE R IR O, B CD68 Fl CD163 11 fH 1 ik
KONy 84.1% F176.0% . F 25— gy BiF5 B
7, CD68 \CD163 7 fife i Jii b A 12 LK 1o 1 P Ak
R, HFERE MR RN % K
R 28 JE FL , HC B PR 3 58 28 5 g KD Ll DR 4
MAERIL I A5 % I AH C . CD68 .CD163 &
T iR 2 e A% E AR bR, WA R PEAG 2 R

CD163 14 4 235 55 g s PR - 4001 Jieg R/ IR G o
7R 1 CD68 CD163 FRICHI M2 % TAMs 76 i
1728 i et i E A, IF 5 R r
HEWEAT A R, S TR S8 U o

THERNEEN i RN %) M2 B TAMs 7E
it 9 B H L 4 ) 2k B HL 5 PR B A S [
FHATHISE, & BL CD68 . CD163 #8 HAT 4 e 1) PR
TR, H SR /N LS5 558 | 1R A0 Al
PRAYBIEEAH S 0 ASTIFSE rhove S 6 B i e 35 TS A
FEEATH N R M Z IR 5 H s, I K/ >2 em |
PR T ~ IV K% CD68 Btk 6 1k 2 5% i i i 5
TR S5 U A A B I ST fa B DR 2% S e R
PG FET A XURS A5 o 3 A T L AR 86 g fi s B2 2%
GO R Y N Y e (=2 S )
B i A MR U 15 2RI I R I 45 i
PR B T B g A e R A B 1 A o B R
FH, I T B L8 R R BE X S
urEJ[IQQO] .

25 [ ik , M2 U TAMs 7 i 548 i g 41 21
JIZ I8, CD68 FI CD163 fi B4k 76 1k 5 i ad 1 B
I3 I R INEE I AE O, B RN > 2 em Il R 3
W ~ IV K CD68 FH 3 ik 2 T o i 5 A it o
FE WS B <7 fE R P 2. M2 % TAMs 1] 4 Hy fig
BRSBTS T TE s B . JEELt R,
AT Uit — 2R A 7% HAH SR 5 HLH ] 58 0 SR AR
fIA TR I JEL G



Mg BT 51897 2021 42 11 A %5 34 3256 11 )] J Cancer Control Treat, November 2021, Vol. 34, No. 11

- 1041 -

EERR AX &ML THRAMET ]
SCH LB A 3 AT ) A AR BL ST SRR E R R
B RBERE HKEXFHFCHBEARAERE, T
BXEE,

PRI A S F R AR
& % Y ( CNKI) A+ 5 71 52 AR 3 STk AR 1 & Gt 89
FART s AR

BT AT Z NG F, LB FILE

FIZE SR BT A 1B # 35 7 A 7 A8l i ok R

NERMR: ATHRA D 5 2k EHEE T
XA F o

[ &% 30ik]

[1] WuW, He X, Yang L, et al. Rising trends in pancreatic cancer
incidence and mortality in 2000 - 2014 [ J]. Clin Epidemiol,
2018, 10 :789-797.

[2] Saad AM, Turk T, Al-Husseini MJ, et al. trends in pancreatic
adenocarcinoma incidence and mortality in the United States in the
last four decades; a SEER-based study [J]. BMC Cancer, 2018,
18(1) :688.

[3] Rawla P, Sunkara T, Gaduputi V. Epidemiology of pancreatic
cancer; Global trends, etiology and risk factors [ J]. World J On-
col, 2019, 10(1) :10-27.

(4] TRmEER, EOFl, FEUE, 5. 1990 4£15 2017 4 o [ B i 42
AT L], RAERATR 2% ,2019,40(9) :1084-1088.

[5] Zhang F, Parayath NN, Ene CI, et al. Genetic programming of
macrophages to perform anti-tumor functions using targeted mRNA
nanocarriers [ J]. Nat Commun, 2019, 10(1) :3974.

[6] NoyR, Pollard JW. Tumor-associated macrophages: From mecha-
nisms to therapy [ J]. Immunity, 2014, 41(1) :49-61.

[7] Doak GR, Schwertfeger KL., Wood DK. Distant relations; Macro-
phage functions in the metastatic niche [ J]. Trends Cancer,
2018, 4(6) :445459.

[8] Te Boekhorst V, Friedl P. Plasticity of cancer cell invasion-mech-
anisms and implications for therapy [ J]. Adv Cancer Res, 2016,
132 :209-264.

[9] Wei IH, Harmon CM, Arcerito M, et al. Tumor-associated macro-

[10]

(1]

[12]

[13]

(14

[I

[15

[

[16]

(17

[

[18

[

[19]

[20]

phages are a useful biomarker to predict recurrence after surgical
resection of nonfunctional pancreatic neuroendocrine tumors [ J].
Ann Surg, 2014, 260(6) :1088-1094.

Song KB, Kim SC, Kim JH, et al. Prognostic factors in 151 pa-
tients with surgically resected non-functioning pancreatic neuroen-
docrine tumours [J]. ANZ J Surg, 2016, 86(7-8) :563-567.
E - B RETH. BERRE T MR A E AR [T ]
LEfFIRSMRE 24,2014 ,20(5) 1321-323.

Troiano G, Caponio VCA, Adipietro I, et al. Prognostic signifi-
cance of CD68 + and CD163 + tumor associated macrophages in
head and neck squamous cell carcinoma: A systematic review and
meta-analysis [ J]. Oral Oncol, 2019, 93 :66-75.

Chen XJ, Han LF, Wu XG, et al. Clinical significance of
CD163 * and CD68 * tumor-associated macrophages in high-risk
HPV-related cervical cancer [ J]. J Cancer, 2017, 8(18) :3868-
3875.

THER, FEREL, XIFBHE, 25, M2 TR e 737 A 5 15 0 200 A ok it
T IARIE KRR SCLT ). MR A b5, 2012,39 (1)
59-61.

T R SRR, 2R, A BRRTATISR MR A M N KIT 4 e
JIRA 22 P9 43 MB T RE IV e %% T B AR AEL LT ] e AR TR 2
:,2016,16(5) :314-319

Zhu Y, Herndon JM, Sojka DK, et al. Tissue-resident macropha-
ges in pancreatic ductal adenocarcinoma originate from embryonic
hematopoiesis and promote tumor progression [ J].
2017, 47(2) :323-338.

Chen SJ, Lian GD, Li JJ, et al. Tumor-driven like macrophages

Immunity,

induced by conditioned media from pancreatic ductal adenocarcino-
ma promote tumor metastasis via secreting IL-8 [ J]. Cancer Med,
2018, 7(11) :5679-5690.

Zhang A, Qian Y, Ye Z, et al. Cancer-associated fibroblasts pro-
mote M2 polarization of macrophages in pancreatic ductal adeno-
carcinoma [ J]. Cancer Med, 2017, 6(2) :463470.
Lankadasari MB, Mukhopadhyay P, Mohammed S, et al. TAMing
pancreatic cancer:; Combat with a double edged sword [ J]. Mol
Cancer, 2019, 18(1) :48.

Chen Q, Wang J, Zhang Q, et al. Tumour cell-derived debris and
IgG synergistically promote metastasis of pancreatic cancer by indu-
cing inflammation via tumour-associated macrophages [J]. Br J

Cancer, 2019, 121(9) :786-795.



