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HIGH GRADE BREAST DUCTAL CARCINOMAS HAVE HIGH DENSITY
OF TUMOR-ASSOCIATED MACROPHAGES
Ata Abbasi, Sepideh Rahimi, Leila Mahmoudzadeh, Hengameh Mojdeganlou*
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Iran

Background: The role of tumor-associated macrophages (TAMs) is double-natured and still controversial. Depending on different
settings, macrophages may suppress or promote tumor growth. TAM density may be one of the predictive factors of treatment
outcome in cancer patients. dim: To evaluate the density of tumor-associated macrophages in breast cancer and its relationship
with various histopathologic findings. Materials and Methods: 55 patients with invasive ductal carcinoma of breast who underwent
mastectomy were enrolled. Sections of tumor samples were stained and the density of CD68* cells was evaluated. Results: There was
an association between estrogen receptor (ER) expression and CD68 density (p = 0.010) as the higher densities of CD68 were seen
in ER negative tumors. Moreover, there was a significant relationship between histological grade and CD68 density (p = 0.006).
Conclusion: The higher TAM density is associated with higher tumor grade and negative ER expression in breast cancer tissues.

These findings revealed that inflammation could have an important role in malignancies.
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Breast cancer (BC) is the most common cancer
among women worldwide. Despite the increasing inci-
dence rate, its mortality rate is decreasing. It accounts
for 32% of women’s malignancies and the mortality rate
is about 15% [1, 2].

BC comprises ductal and lobular types divided into
four subgroups according to stromal invasion: ductal
carcinoma in situ, lobular carcinoma in situ, invasive
ductal carcinoma and invasive lobular carcinoma [3]
and it is characterized by histopathologic, clinical and
molecular phenotype heterogeneity [4]. Microscopi-
cally, malignant tumor consists of proliferating cancer
cells and microenvironment; the latter consisting
of endothelial cells, fibroblasts, inflammatory cells (e.g.
macrophages) and extracellular matrix. Macrophages
may account for about half of tumor mass and represent
heterogeneous cellular population [5].

There are different factors which can affect prog-
nosis and survival of the patients and among which
tumor metastasis is one of the mostimportant one [6].
Metastasis occurs through epithelial mesenchymal
transition, angioinvasion, tumor cells circulation and
immigration, mesenchymal epithelial transition and
finally colonization of tumor cells [6].

Based on literature, macrophages can take part
as a tumor suppressor or promoters of tumor growth
and metastasis [7]. Also, it was shown that tumor as-
sociated macrophages (TAM) could contribute to angio-
genesis, matrix transformation and immunosuppression
which are main steps of tumor metastasis [8]. There-
fore, the recent studies on BC have revealed a probable
relationship between TAMs and poor prognosis [6].
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Recent studies have shown that TAMs could promote
epithelial mesenchymal transition in different ways [9],
for example by growth arrest specific gene ((GAS6)/AxI)
pathway & (nuclear factor-kB) in squamous cell carci-
noma of oral cavity [10]. In addition, it has been shown
that TAMs can induce stem-cell like features in hepa-
tocellular carcinoma through TGF-B1 pathway [6] and
increase invasiveness of renal cell carcinoma through
AKT/mTOR signaling pathway [11].

In this study, we aimed to evaluate the amount
of macrophages in BC and its relationship with various
histopathologic findings.

MATERIALS AND METHODS

55 consecutive patients, mean age of 49.6 *
10.6 years (range 29-72 years), who were diagnosed
with invasive ductal carcinoma of breast and underwent
mastectomy were enrolled. The study was approved
by the Ethics Committee of Urmia University of Medical
Sciences.

Paraffin blocks taken from the archive of pathology
department were stained with hematoxylin and eosinand
immunohistochemical (IHC) staining of CD68 was done.
The prepared glass slides were reinvestigated and tumor
grading and staging were performed according to Not-
tingham modification of Bloom Richardson system and
the American Joint Committee on Cancer system. Ac-
cording to TNM (American Joint Committee on Cancer)
staging scoring system one of the evaluated patients
was at stage |, 32 of them were at stage Il and 22 were
at stage lll. IHC staining of these samples for hormone
profile including estrogen receptor (ER), progesterone
receptor (PR), human epidermal growth factor receptor
2 (HER2/neu)and Ki67 were also included.

Sections of 4 micron thickness were obtained
from paraffin embedded blocks and IHC staining
for CD68 marker was done according to manufac-
turer’s instructions. A sample from a lymph node was
used as a positive control with diffuse cytoplasmic
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staining pattern. Ready-to-use CD68 antibody clone
PG-M1 and associated reagents were obtained from
DAKO Corporation, Denmark.

IHC staining results for CD68 marker were evaluated
asfollow (known as Gwak method) [12]. The areas of maxi-
mum density for TAMs were determined by x100 magni-
fication; then the average of CD68 positive cells counted
in 3 fields of x 400 magnification (high power field — HPF)
was considered as the density of TAMSs. The slides were
evaluated by light microscopy (Olympus, Japan).

Statistical analysis was performed using SPSS ver-
sion 16.0 (SPSS Inc., USA). The normality of data was
evaluated with the Kolmogorov — Smirnov test. Numeric
data were reported as Mean * standard deviation and
nonparametric data were reported as mean * standard
error of mean). The qualitative data were determined
by x2 analysis. The quantitative data was performed us-
ing Student’s t-test & ANOVA and P-values < 0.05 were
considered as statistically significant.

RESULTS

The mean of TAM density was 31.92 £ 3.4 (mean +
standard error of mean) with median of 25 (Table). The low-
est density of CD68 antigen in this study was 3/HPF and
the maximum density was 100/HPF (Fig. 1 and 2). Accord-
ing to statistical median of TAM density, the cases were
divided into two (high & low density) groups. Densities
< 25/HPF were considered as low and > 25/HPF as high
density. So, 26 (47.3%) cases were in low density group
and 29 (52.7%) were in high density group.

The relationship between different characteristics
of tumor and TAM density is given in the Table. There was
an association between ER expression and CD68 den-
sity (p =0.01) as the higher densities of CD68 were seen
in ER negative tumors. Moreover, there was a statistical
significant relationship between histological grade and
CD68 density (p = 0.006) as the higher the histological
grade, the higher the density of CD68. No association
was found between CD68 density and lympho-vascular
invasion, perineural invasion, nipple involvement, skin
involvement, axillary lymph node involvement, clinical
stage, age, PR and Her2 expression.

Table. Characteristics of evaluated tumors and macrophage density
Characteristics of evaluat- _Macrophage density, n (%):

ed tumors low high P-valug
Histologic grade  Grade 1 1(3.8) 1(3.4) 0.006*
Grade 2 19(73.1) 9(31.1)
Grade 3 6 (23.1) 19 (65.5)
Lymphovascular  Present 20(76.9) 21(72.4) 0.764
invasion Absent 6(23.1) 8 (27.6)
Perineural invasion Present 11 (42.3) 9(31.0) 0.386
Absent 15 (57.7) 20 (69.0)
Nipple involvement Present 5(19.2) 5(17.2) 0.849
Absent 21(80.8) 24 (82.8)
Skin involvement  Present 5(19.2) 7(24.1) 0.660
Absent 21(80.8) 22 (75.9)
Axillary lymph Present 6(23.1) 6(20.7) 0.831
node involvement ~Absent 20(76.9)  23(79.3)
ER expression Present 20(36.36) 10(18.18) 0.010*
Absent 9((16.37) 16(29.09)
PR expression Positive 18 (69.2) 13 (44.8) 0.071
Negative 8(30.8) 16 (55.2)
Her2 expression  Positive 10 (38.5) 11 (37.9) 0.968
Negative 16 (61.5) 18 (62.1)

Note: *P-values < 0.05 are statistically significant.

DISCUSSION

BC is the most common cancer among women
worldwide and the leading cause of death among
females [13]. Although BC incidence is lower in Iran
compared to other countries, its incidence and mortality
rates are increasing [14]. In our study, more than 30%
of patients were under 30 years in contrast to only 6%
reported in literature [3].

Inflammation has animportantrole in cancer develop-
ment, metastasis and resistance to chemotherapy. TAMs
represent significant component of inflammation and have
asignificant role in tumor progression and metastasis [15].

Consistent study of Zhang et al. [16] has shown that
CD68 positive TAM density had no relationship with
age, tumor size, menopause, lymph nodes involve-
ment, ER and PR expression but they found a relation-
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Fig. 1. IHC staining of tumor tissue for CD68 showing low mac-
rophage density, x40

EESS - -
e, WX e v
~ - - L J s
* % ¢ -
N - - Nos 'Y ' . ..
- « @ .
X » 4 -
$ ¢ \ ATHR o &
Yo LINA D o “ _—
W)
- el g 0. % s ’ -
. N & Ry & Tt w0, %, s
R s AR S L et
¥ LR +2
; - e P ae' B8, r ¢ W Y
A P o \ Ao e
A £ L L T R s
@ ol > v, VB EVEA e IF 8 A
IR e, Y TR S
2”0 %y s\'$\ p“*:‘ig_-',c
b2 @ s an bt 29
B "‘6 ; ) & g P I e
P o8 D 4 - "J S sl S e —as, o=
-~ > (S O ™ e e
P (3 ¥ #a‘; o2 Sl Firms -
> TR N syh S
o S 0.0 7 5
. o et & a "
® 3 (AR ‘@v; —.'
0% £l 5T Jode -
PR .obo N 7‘ £ SEU N
- ‘ 'S . . é ne
! o § "o K > - N
E et ® e S e Y
L AL AN RS
» L ]
L o 4 e

i
a " a L -

Fig. 2. IHC staining of tumor tissue for CD68 showing high
macrophage density, x40
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ship between tumor histologic grade and TAM den-
sity, as the higher histologic grade (grade 3) the higher
density of CD68 were seen, similar to our findings, and
the average density of CD68 positive macrophages
was 26+13.6 (1-80/HPF). In the studies by Campbell
et al. [17, 18], a significant relationship between TAM
and histological grade, ER and PR expression was simi-
lar to our findings. Morita et al. [15] also demonstrated
arelationship between TAMs and ER receptor expression
that was similar to our study.

In fact, our study had some limitations. It was a retro-
spective one and we could not evaluate the relationship
between TAM and patients’ prognosis and survival. Al-
though itwas not our scope, but evaluating the underlying
mechanisms of interaction between macrophages and
tumor cells and exploring the corresponding cytokines
would give us a better view to understand the role of inflam-
mation in BC and could help to improve the therapeutic
approaches and subsequently patients’ outcome and
prognosis. In this study, we did not evaluate the M1 and
M2 macrophages separately. Further studies to evalu-
ate the role of M1 and M2 macrophages separately, and
also their correlation with BC characteristics would give
a better understanding of the role of macrophages in this
cancer type.
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NPOTOKOBUN PAK FrPYAHOI 3ANTI03U
BUCOKOIO CTYMNEHIO 3JIOAKICHOCTI
XAPAKTEPU3YETbCHA BUCOKOIO LLISTIBHICTIO
NYXJIMHOACOLIMOBAHUX MAKPODATIB

A. Abbaci, C. Paximi, JI. Maxmydszade, X. Moxcoezan.ay”
Meouunuii ynigepcumem m. Ypmis, Ypmia 5715789397, Ipan

CrtaH nutaHHs: Ponb nyxnnHoacoujinoBaHnx Makpodaris € ABo-
icTol0 | cynepeynnBoto. 3anexHo Bi, KOHKPETHOI CUTYyaLLii Makpo-
darn MoxXyTb K NPUrHIYYBaTK PICT NYXNHW, TakK i CIPUYNHATA
vioro. LWinbHicTb nyxnvMHoacoLiioBaHnx Makpodaris Moxe 6yTn
O[HVM i3 NPeaNKTUBHUX (PakTOPIB Pe3ynbTaTiB NikyBaHHA OHKO-
JIOriYHMX XBOpUX. MeTa: BuaHauuTy LWifbHICTb MyXJIMHOACOLL-
noBaHMx Makpodarie y TKaHUHI paky rpyaHoi 3an03u pisHOoI ric-
TONOrYHOI CTPYKTYpU. MaTtepiann ta meroaun: Y OOCNILKEHHS
BKJIIOHEHO 55 XBOPUX 3 iHBA3MBHUM MPOTOKOBUM PakoM IpyaHOI
3a03u, k1M 6yno BUKOHAHO MacTeKTOMIlD. Y 3pidax onepawiii-
HOro Marepiany Bu3Havanu LWinbHicte CD68* kniTvH. Pe3ysbTa-
1 [oKa3aHa acoliauis Mk eKCrpecielo peuentopa eCTporeHy
Ta winbHicTio CD68 (p = 0,010), HarBMLA LWLiNBHICTL CROCTepira-
nacs B MyxJiMHax, HeraTMBHUX 3a PeLenTopoM ecTporeHy. MNpo-
[EMOHCTPOBAHO TaKOX OOCTOBIPHY 3aNEXHICTb MiX LUiNBbHICTIO
CD68 ta cTtyneHem amdepeHLLlOBaHHS KNiITUH paky rpyaHoi 3a-
no3n (p = 0,006). BucHoBku: BuiLa LLiNbHICTb MYX/IMHOACOL,N0-
BaHWX Makpodaris Noe’a3aHa 3 HU3bKUM CTyneHem andepeHLi-
IOBaHHSA MYX/IMHHUX KNITWUH Ta BIACYTHICTIO eKcnpecii peuentopa
ectporeHy. OpgepxaHi pesynbTati CBigyYaTb NPO BaXIVBY POJib
dakTopiB 3ananeHHs B NyXIMHHOMY MPOLLECI.

Kmoyosi cnoBa: pak rpyaHoi 3anosu, CTyniHb andepeHujto-
BaHHS, 3ananeHHs, makpodaru.



