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ABSTRACT

Objective: Galectin-3 affects tumor progression and cell surface polarization by expressing from the tumor and cancer-associated fibroblasts (CAFs).
Therefore, it may have a role on micropapillary carcinomas (IMPC), which have characteristic morphological features. The aim was to investigate the
expression levels of Galectin-3 within tumor and peritumoral CAFs in IMPC, and to compare with expression in invasive ductal carcinomas (IDC).

Materials and Methods: Hematoxylin and Eosin-stained preparations of resection materials examined between 2010-2016 were re-evaluated. Thirty-
four IMPC cases and 34 IDC cases with similar molecular subtype distribution to IMPC were compared. Galectin-3 levels were evaluated with a calculated
H-score in tumor and semi-quantitatively in CAFs.

Results: While tumoral Galectin-3 expression levels were higher in IMPCs compared to IDCs, there was no difference for Galectin-3 expression in CAFs
between the two histologic types. However, there was no significant relationship between tumoral Galectin-3 expression and clinicopathological parameters
in IMPCs. When the subjects were divided into two groups, depending on their Galectin-3 status regardless of histological types, the loss of Galectin-3
expression in tumor was found to be related to larger tumor size/advanced pT stage and a greater number of metastatic nodes. Additionally, expression of
Galectin-3 in CAFs was found to be associated with distant metastasis.

Conclusion: IMPC showed prominent Galectin-3 expression in tumor compared to IDC. However, independent from the histological type, whereas the
loss of Galectin-3 expression in tumor showed an association with larger tumor size and higher number of metastatic axillary lymph nodes, the presence of
Galectin-3 expression in CAFs showed an association with distant metastasis.
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Key Points

e Tumoral Galectin-3 expression was found higher in invasive micropapillary carcinomas (IMPCs) compared to invasive ductal carcinomas (IDCs).

. In IMPCs, there was no relationship between Galectin-3 expression and clinicopathological parameters.

e Independent from the histologic type of breast cancer, loss of Galectin-3 expression in tumor showed an association with larger size of tumor and a

greater number of metastatic axillary lymph nodes.

Introduction

The morphological features of invasive micropapillary carcinoma (IMPC) were defined by Fisher in 1980 as an exfoliative appearance in papillary
breast carcinomas (1). The term “micropapillary carcinoma” was first used by Siriankgul in 1993 for breast IMPCs (2). Since then, IMPC has
been described in many locations, such as lung, bladder, and salivary glands (3).

IMPC is composed of small groups of tumor cells with no fibrovascular core that may mimic lymphovascular invasion. These groups of cells
show a characteristic reverse polarization described as ‘inside-out’ pattern (4). In other words, the apical sides of the tumor cells are closest to the
stroma rather than the luminal surface (5). This feature can be demonstrated by the presence of positive immunostaining for EMA (MUC1) on
the periphery of tumor cell groups. In addition to that, microvilli observed by electron microscopic examination on the outer surface of tumor

Corresponding Author: Received: 20.02.2021
Canan Kelten Talu; esracanankelten.talu@sbu.edu.tr Accepted: 22.05.2021 341

©Copyright 2021 by the the Turkish Federation of Breast Diseases Societies / European Journal of Breast Health published by Galenos Publishing House.


https://orcid.org/0000-0002-1394-6474
https://orcid.org/0000-0001-8767-4275
https://orcid.org/0000-0002-5449-7361
https://orcid.org/0000-0003-1687-715X
https://orcid.org/0000-0002-9222-8883

342

Eur J Breast Health 2021; 17(4): 341-351

cell clusters support reverse polarization (6). This appearance suggests
that tumor cells in micropapillary carcinoma have a higher mobility
and thus are more likely to invade adjacent tissues than tumor cells
in ordinary invasive breast carcinoma. Importantly, it has also been
thought that microvilli-like structures can help in establishing relations

with endothelial cells (4).

Cancer is a neoplastic mass in which malignant epithelial cells
interact with the stromal microenvironment. This microenvironment
facilitates or inhibit tumor formation and/or progression. Cancer-
associated fibroblasts (CAFs) constitute the major cell group within
this microenvironment (7). Based on the contribution of tumor
stroma to tumor invasion and metastasis, many drugs targeting CAFs
have been tried and promising results have been obtained (8). CAFs
also are responsible for resistance to chemotherapeutic drugs in most
tumors (8).

Galectins belong to a family of carbohydrate-binding proteins that
show a high affinity for B-galactosides. Galectin-3, which is the only
member of the chimeric galectin group, is also the most studied
member of the Galectin family (9). Since Galectin-3 can demonstrate
a wide distribution, both inside and outside the cell, its functions
are roughly grouped into intracellular and extracellular activities
(10). Intracellular functions include anti-apoptotic effect, regulation
of intracellular signal transduction, gene expression, and mRNA
regulation (10). Extracellular functions include the regulation of
cell adhesion, angiogenesis, and immune regulation (10). All these
functions associated with Galectin-3 are important features at every
stage of the tumorigenesis process, from local invasion to metastasis.
In recent years, it has been shown that Galectin-3 can also be expressed
by CAFs, affecting all these mechanisms (11, 12). For this reason,
Galectin-3-focused therapies are on the agenda in targeted treatment
studies for a range of solid cancers, and it has been reported that it
may have the potential to be a useful marker in preventing resistance
to some chemotherapeutic drugs (13, 14).

In this study, in patients with IMPC, which exhibits an unusual
morphology and organization of tumor cells and its relation to the
stroma and is usually accompanied by lymphovascular invasion and
axillary lymph node metastasis, we aimed to investigate: 1) Galectin-3
immunostaining properties in tumor cells and the surrounding
stromal fibroblasts, and to compare them with IDC evincing a similar
molecular phenotype; and 2) to reveal the relationship between
Galectin-3 expression status and clinicopathological parameters and
survival.

Materials and Methods

Hematoxylin and eosin (H&E) stained sections of surgical excision
materials belonging to 850 cases evaluated for breast carcinoma
between 2010-2016 were retrieved from the archives of our clinic. All
slides were re-examined under a light microscope. Cases containing
at least a 10% micropapillary component in an invasive tumor were
identified. Micropapillary morphology was confirmed by EMA
(MUCI1) immunohistochemical staining in all cases.

The clinical information concerning the relevant patients was
gathered, either through direct contact with the managing physicians
of the multddisciplinary working group and/or in some cases from
the hospital's intranet system. Patients who had received neoadjuvant
therapy and those with metastasis at the time of diagnosis were
excluded from the study. Accordingly, IMPC cases were included.

In order to compare the Galectin-3 immunohistochemical staining
characteristics in IMPC cases, the same number of IDC cases (non-
IMPC group) with the same molecular phenotype distribution as the
IMPC group were identified consecutively.

An immunohistochemical study was performed using the streptavidin-
biotin method. All of the tissues were fixed with a 10% neutral
buffered formalin. For each case, the tumor blocks were selected
that best represented the content and histological composition of
the tumor and comprised minimal necrosis and hemorrhage. Non-
tumoral breast parenchyma was used as the internal control. The
immunohistochemical staining procedure was applied using a
BenchMark ULTRA Ventana device.

Galectin-3 (Cell 9C4 1/75 dilution),

cytoplasmic and/or membranous staining in normal breast luminal

For Marque, clone,
epithelial cells in areas adjacent to the tumor was considered as
the positive internal control. For invasive tumor cells, the staining
density was evaluated as none, minimal, medium or strong and
subsequently scored as 0, 1, 2 or 3, respectively. (Figure 1a-d). The
extent of staining was evaluated as the proportion of the stained
area. As a result of multiplying these two values with each other,
a value of 0 to 300 (H-score) was found where "0" indicated the
absence of staining, and “300” representing strongly intense diffuse
staining across all tumor tissues. All cases except those having
an H-score value of 0 were considered positive for Galectin-3
immunohistochemical staining. For CAFs, staining intensity was
evaluated as follows: 0 (0%), 1 (<10%), 2 (10%—-50%), 3 (>50%)
and scored ina similar fashion to Galectin-3 staining in tumor cells
(0, 1, 2 or 3). Group 0 was considered negative, Groups 1, 2 and 3
were considered positive (Figure 2a-b).

P53 (Ventana, DO9 clone, 1/250 dilution) immunohistochemical
expression was accepted as ‘positive’ for nuclear staining in 50% or
more of tumor cells, and as ‘negative’ in staining less than 50%.

Mean + standard deviation, and median (minimum and maximum
range) values were used as descriptive statistics to define continuous
variables and frequency distribution rates, and percentages were used
to describe categorical variables. Kolmogorov-Smirnov normality tests
were employed to determine the normal distribution of continuous
variables. Paired comparisons between groups were investigated using
independent samples of t-tests and chi-square tests. Associations
between variables were determined via Pearson moment correlation
coefficients. Survival analysis was carried out using Kaplan-Meier and
Log Rank tests. A value of p<0.05 was accepted to indicate statistical
significance. IBM SPSS, version 20 (IBM Inc., Armonk, NY, USA)

was used for the analysis of all data.

Ethical approval for this study was obtained from the Ethics Committee
of Istanbul Training and Research Hospital (reference no: 963).

Results

In total 34 IMPC cases were included and compared with 34 cases of
IDC. The clinicopathological features of all cases are summarized in

Table 1.

The Galectin-3 staining properties of the tumor cells and CAFs of
the IMPC group are summarized in Table 2. The level of Galectin-3
expression in tumor cells was significantly higher in the IMPC group
than in the IDC group (p<0.05). However, no significant difference
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was found for Galectin-3 expression level in the CAFs between the
groups (p>0.05) (Table 2).

There was no significant association between Galectin-3 expression
within the invasive tumor cells of the IMPC and other clinicopathological
parameters (p>0.05). However, the mean tumor size (3.53 + 2.13 cm)
tended to be larger in cases with negative Galectin-3 expression in
tumor cells than those with positive Galectin-3 expression (2.42 + 1.12
cm) (p = 0.059). Additionally, the relationship between Galectin-3
expression and the pT stage approached significance (% (2) = 5.832; p
= 0.05). Thus, while advanced pT stages were associated with the loss
of Galectin-3 expression in the tumor, early pT stage was associated
with the presence of Galectin-3 expression in the tumor.

All 68 cases, both IMPC and IDC, were divided into two groups,
either Galectin-3 positive or negative, and the relationship between
Galectin-3 expression and other clinicopathological parameters was
evaluated (Table 3-4). The mean tumor size was significantly greater

in patients with no staining for Galectin-3 in tumor cells than those
with positive staining (p<0.05). Consistent with this, patients in
the negative Galectin-3 staining group had a significantly higher
pT stage and a higher number of metastatic axillary lymph nodes
(p<0.05). No other significant differences were identified between the
positive or negative staining groups and clinicopathologic parameters
(Table 3). Additionally, when patients were stratified by positive or
negative Galectin-3 staining in CAFs, no significant differences in
clinicopathological features were found (Table 4).

The median (range) follow-up period of all cases was 79 (1-113)
months. During follow-up, 14 (20.6%) patients died and distant
metastases were detected in 15 (22.1%) patients. The Galectin-3
staining properties in the cases with distant metastasis and/or patients
who died due to breast cancer are summarized in Table 5.

When examined with the Kaplan-Meier method, disease-free survival
(DFS) and overall survival (OS) rates were higher in patients with

Figure 1. Immunostaining for Galectin-3 in tumor cells; a) Invasive tumor cells (Invasive ductal carcinoma) showing negative immunostaining
for Galectin-3 (Score 0). Some of the inflammatory cells were seen as positive - internal control; b) Invasive micropapillary carcinoma showing
weak cytoplasmic staining (Score 1); ¢) moderate degree of staining (IMPC) (Score 2); d) severe degree of staining (IDC) (Score 3)
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Figure 2. Galectin-3 immunostaining within CAF’s, a) weak staining, b) strong staining
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Table 1. Clinicopathologic features of the cases in IMPC and IDC groups

Histologic type

IMPC (n = 34) IDC (n = 34)

Age (min-max) mean + SD (34-80) 56 £ 11.73 (29-80) 54.26 £ 12.73
Gender Female 32 34

Male 2 0
Side Right 20 18

Left 14 16
Tumor Galectin-3 Negative 15 24

Positive 19 10
CAF Galectin-3 Negative 10 9

Positive 24 25
Nuclear Grade 2 11 15

3 23 19
Histologic Grade 1 0 1

2 19 19

3 15 14
Tumor size (cm)
(min-max) mean * SD (1-8) 2.91 £ 1.71 (1-6) 2.76 + 1.44
pT stage 1 12 15

2 18 16

3 4 3
Angiolymphatic invasion Absent 10 13

Present 24 21
Perineural invasion Absent 30 26

Present 4 8
Multifocality Absent 26 27

Present 8 7
Multicentricity Absent 28 28

Present 6 6
In situ component Absent 6 8

Present 28 26
Microcalcification Absent 11 14

Present 23 20
Number of positive nodes
(min-max) mean  SD (0-20) 5.18 £ 6.29 (0-33) 6.59 £ 8.60
PN stage 0 8 8

1 11 8

2 6 10

3 8 8
Extranodal extension Absent 9 10

Present 15 16
Kire7index (%) (5-90) 30.76 £ 18.68 (5-90) 29.5 £ 19.94

(min—-max) mean + SD

344
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Table 1. Continued

Ki-67* <20%
>20%
Mutant p53 Absent
Present
Molecular subtype A
B
TN
HER2
Adjuvant chemotherapy Absent
Present
Hormonotherapy Absent
Present
Radiotherapy Absent
Present
Metastasis Absent
Present
DFS
(min-max) mean £ SD
oS
(min-max) mean £ SD
Survival Alive
Exitus

Histologic type
IMPC (n = 34) IDC (n = 34)
7 8
26 18
15 8
8 0
6 6
22 22
2 2
4 4
2 3
32 31
7 5
27 29
4 6
30 28
28 25
6 9
(1-105) (4-113)
55.09 + 24.81 77.5+33.56
(1-105) (4-113)
61.26 £ 21.88 87.15+26.4
29 25
5 9

IMPC: Invasive micropapillary carcinoma, IDC: Invasive ductal carcinomas, CAF: Cancer-associated fibroblasts, DFS: disease free survival, OS: overall survival,
SD: Standard deviation, HER2: Human epidermal growth factor receptor 2, TN: Triple-negative, Ki-67 immunhistochemical staining was available for 33 cases

in IMPC group, and for 26 cases in IDC group, n: Number

Table 2. Association of Galectin-3 expression with histologic type

IMPC IDC p-value
Positive (n; %) 19 (55.9%) 10 (29.4%)
Tumor Galectin-3 0.049
Negative (n; %) 15 (44.1%) 24 (70.6%)
Positive (n; %) 24 (70.6%) 25 (73.5%)
CAF Galectin-3 1

Negative (n; %)

10 (29.4%)

9 (26.5%)

IMPC: Invasive micropapillary carcinoma, IDC: Invasive ductal carcinomas, CAF: Cancer-associated fibroblasts, n: Number

Galectin-3 positive staining in tumor cells compared to negative cases,
but this difference did not reach statistical significance using Log-Rank
tests. However, DFS and OS rates were higher in patients with no
Galectin-3 expression in CAFs but once again, this difference did not
reach statistical significance.

Discussion and Conclusion

IMPC of the breast usually exhibits axillary lymph node involvement
at the time of diagnosis. In this study, we investigated the levels of

Galectin-3 expression, both in tumor cells and CAFs in IMPCs and
sought to ascertain any differences in Galectin-3 expression in IMPCs
compared to IDC (non-IMPC) tumors. Accordingly, the level of
Galectin-3 expression in invasive tumor cells was significantly higher
in the IMPC group than in the IDC group. No significant correlation
was found between Galectin-3 expression levels and clinicopathological
parameters in the IMPC group. However, loss of Galectin-3 expression
in tumor cells in IMPC yielded a result close to significance with larger

tumor size and more advanced pT stages. Then, all cases, regardless of

345



346

Eur J Breast Health 2021; 17(4): 341-351

Table 3. Distribution of clinicopathological parameters in groups of tumor with and without Galectin-3 expression

Age (mean t SD)
Side

Right

Left

Nuclear Grade

2

3

Histologic Grade

1

2

3

Tumor size (cm) (mean * SD)
pT stage

1

2

3

Angiolymphatic invasion
Absent

Present

Perineural invasion
Absent

Present
Multifocality
Absent

Present
Multicentrisity
Absent

Present

In situ component
Absent

Present
Microcalcification
Absent

Present

Number of positive nodes
(mean * SD)

PN stage

0

1

2

Tumor Galectin-3 (-)

(n)

54.82 +13.12

21
18

14
25

1
21
17
3.15+1.83
13
17

7

14
25

30

31

30

30

15
24

7.45 + 8.89

10
12

Tumor Galectin- 3 (+)
(n)
55.55+11.01

17
12

12
17

0
17
12

2.41+£1.02

14
15

20

26

22

26

24

10
19

3.86 +4.65

p-value

0.81

0.89

0.83

0.66

0.038*

0.046*

0.87

0.30

0.95

0.30

0.77

0.93

0.037*

0.14
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Table 3. Continued

Tumor Galectin-3 (-) Tumor Galectin- 3 (+) p-value
(n) (n)
Extranodal extension
Absent 11 8 ]
Present 19 12
Ki-67 index (%) (mean % SD) 28.47 +16.58 32.91+22.60 0.39
Ki-67
<20% 9 6 ]
>20% 27 17
Mutant p53
Absent 14 9
0.18
Present 6
Molecular subtype
A 6 6
B 28 16
0.41
TN 1
HER2 4 4
Adjuvant chemotherapy
Absent 4 1
0.55
Present 35 28
Hormonotherapy
Absent 6 6
0.81
Present 33 23
Radiotherapy
Absent 8 2
0.22
Present 31 27
Metastasis
Absent 30 23 ]
Present 9 6
Survival
alive 29 25
0.37
exitus 10 4

*mutant p53 defines positive nucleer staining in more than 50% of the invasive tumor cells, and was evaluated in 23 cases with IMPC and 8 cases with IDC.
SD: Standard deviation, n: Number, IMPC: Invasive micropapillary carcinoma, IDC: Invasive ductal carcinomas

histological type, were divided into two groups according to whether
the tumor cells displayed Galectin-3 expression or not. On analysis
in cases with no Galectin-3 expression in tumor cells there was a
significant association with larger tumor size, more advanced T stage,
and a greater number of metastatic lymph nodes compared to those
with Galectin-3 expression.

Only a few studies have investigated the relationship between
Galectin-3 expression with histological type in breast carcinomas (15,
16). In one of these studies, invasive tubular carcinomas and IDC cases
in the pT'1 stage were compared for immunohistochemical expression
of Galectin-3 in tumor cells (15). Widespread cytoplasmic and/or
nuclear Galectin-3 immune expression was detected in full-thickness
sections of tumors, in invasive tubular carcinomas, compared to

histological grade 1 IDCs. In the other study, an H-score was calculated
by considering the cytoplasmic and/or nuclear staining in tumor cells
in full-thickness sections from 218 cases with IDC and 25 cases with
invasive lobular carcinoma (16). The authors reported that Galectin-3
nuclear expression was more common in invasive lobular carcinomas
compared to IDC cases. To the best of our knowledge, only a single
study has investigated Galectin-3 expression in IMPC as a special
histological subtype (17). In this study, the relationship between
tumor cells and with the stroma in the pancreas and periampullary
region IMPCs was evaluated with immunohistochemical staining
for E-cadherin and Galectin-3, and diffuse and strongly intense
cytoplasmic staining was detected in invasive tumor cells in all cases.

The researchers reported that Galectin-3 may be a marker for tumor
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Table 4. Distribution of clinicopathological parameters in CAF Galectin-3 negative and positive groups of tumor

Age (mean % SD)
Side

Right

Left

Nuclear Grade

2

3

Histologic Grade

1

2

3

Tumor size (cm) (mean + SD)
pT stage

1

2

3

Angiolymphatic invasion
Absent

Present
Perineural invasion
Absent

Present
Multifocality
Absent

Present
Multicentrisity
Absent

Present

In situ component
Absent

Present
Microcalcification
Absent

Present

Number of positive nodes
(mean  SD)

PN stage
0
1
2

CAF Galectin-3 (-)
(n)

53.26 +13.39

0

12

7
2.89+1.52

10

11

5.26 +6.67

v A N o

CAF Galectin-3 (+)
(n)

55.86 +11.75

26
23

19
30

26
27
2.81+1.60

20
24
25

18
31

41

37
12

39
10

10
39

17
32

6.15+7.99

17
12
11

p-value

0.43

0.63

0.65

0.85

0.95

0.60

0.92

0.65

0.54

0.77

0.67

0.08
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Table 4. Continued

CAF Galectin-3 (-) CAF Galectin-3 (+) p-value
(n) (n)

Extranodal extension
Absent 2 17

0.34
Present 8 23
Ki-67 index (%) (mean £ SD) 25.36+19.71 31.71+17.86 0.28
Ki-67
<20% 6 9

0.17
>20% 8 36
Mutant p53
Absent 6 17

0.76
Present 1 7
Molecular subtype
A 5 7
B 9 35

0.30
TN 2 2
HER2 3 5
Adjuvant chemotherapy
Absent 1 4

1

Present 18 45
Hormonotherapy
Absent 3 9 ;
Present 16 40
Radiotherapy
Absent 5 5

0.19
Present 14 44
Metastasis
Absent 16 37

0.65
Present 3 12
Survival
Alive 17 37

0.34
Exitus 2 12

CAF: Cancer-associated fibroblast, SD: Standard deviation, n: Number

progression and metastasis in other pancreatic tumor types, based
on Galectin-3 positivity detected in tumor cells in micropapillary
carcinoma, a subtype of pancreatic neoplasia with a high grade and
high metastatic potential. In our study, Galectin-3 immunostaining
in tumor cells was significantly higher in the IMPC group than in
the IDC group. However, we did not find a significant relationship
between Galectin-3 positivity seen in tumor cells within IMPC and
clinicopathological parameters. This suggests that Galectin-3 may play
a role in micropapillary morphology, as Galectin-3 has been reported
to affect cell surface polarization (18).

There are conflicting findings in studies evaluating the relationship
between Galectin-3 expression in tumor cells and clinicopathological
parameters in breast carcinomas. In the study of Ilmer et al., among
all 87 patients with breast cancer who received chemotherapy and

axillary lymph node metastases, lymphovascular invasion was detected
less frequently in those with higher Galectin-3 expression (H-score
level 2150). However, no relationship was found between Galectin-3
expression level and age, ER/PR/CerbB2 expression status, the
number of positive lymph nodes, stage, and histological grade (19).
In the study of Zhang et al., examining positive cytoplasmic and/or
nuclear Galectin-3 expression in full-thickness sections containing
tumor, increased Galectin-3 expression was correlated with young age,
increased tumor size, higher histological grade, a greater number of
metastatic lymph nodes, and triple-negative molecular subtype (13).
In our study, contrary to this finding, we found larger tumor size, more
advanced T stage, and a greater number of metastatic lymph nodes
in cases where Galectin-3 expression was not detected in tumor cells.

However, other studies have not detected a relationship between tumor
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Table 5. Analysis of the cases in terms of distant metastasis and survival according to Galectin-3 expression status

Tumor Galectin-3 CAF Galectin-3

¢ (+) ¢) (+)
n/% n/% n/% n/%
Exitus cases* (n = 14; 20.6%) 10 (71.4%) 4 (28.6%) 2 (14.2%) 12 (85.8%)
Median time, month (exitus cases*) 42.5 63.5 41.5 54
Metastatic cases (n = 15; 22.1%) 9 (60%) 6 (40%) 3 (20%) 12 (80%)
Median time, month (metastasis) 34 36 65 32.5
Bone 7 = = 7
Brain 2 2 1 3
Lung 1 2 - 3
Metastasis site** o 5 ] ] 5
Neck lymph nodes - 1 - 1
Mediastinum 1 - 1 -

CAF: Cancer-associated fibroblasts, *the patients who died because of breast cancer (exitus), **metastasis was determined at one or more sites

n: Number

size, T-stage and Galectin-3 expression (16, 20). In another study that
included 116 breast cancer patients where staining intensity of 230%
in tumor cells was considered as Galectin-3 positivity, Galectin-3
positivity was associated with increased lymphovascular invasion and
a higher rate of PR expression (20). Many studies in the literature
have investigated the relationship between Galectin-3 expression in
tumor cells and prognosis. Some have found an association between
Galectin-3 expression levels in tumor cells and good (19, 20) or poor
prognosis (21), while others were unable to detect any correlation
between Galectin-3 expression levels in tumor cells and prognosis (13,
16, 22). In a study, conducted with a large patient population (n =
1086), immunhistochemical expression of Galectin-3 in tumor cells
was not associated with survival, while a significant correlation was
found with drug resistance. These authors suggested that treatment
models targeted at Galectin-3 may be useful in preventing resistance
to chemotherapeutic drugs (13).

A limited number of studies have evaluated the relationship between
the expression of Galectin-3 in stroma and the clinicopathological
parameters in breast carcinomas. In a study involving 273 breast
cancer patients, higher histological grade, and more advanced pN
stage were reported in patients with Galectin-3 expression in stromal
fibroblasts (16). In the same study, cases with Galectin-3 expression in
stromal fibroblasts were found to be associated with worse prognosis,
whereas no significant relationship between Galectin-3 expression
in tumor cells and survival rates was detected (16). Logullo et al.
examined the immunhistochemical expression of Galectin-3 in tumor
cells and stromal fibroblasts in 92 early-stage breast carcinoma cases
(22). In approximately half of the cases, tumor cells stained positively
with Galectin-3 (cytoplasmic staining), while in more than half
of them staining of the stromal (nuclear quality) component was
observed. These authors speculated that the intracellular localization
of Galectin-3 may vary, depending on the tumorigenicity of the cell.
In the same study, the immune expression of Galectin-3 in tumor cells
or stroma was not associated with DFS and OS. However, it was not
explicitly stated which cellular component in the stroma was stained
with Galectin-3. In our study, we did not find a significant difference

in the level of Galectin-3 expressed in CAFs between a histological
subtype of IMPC cases and IDC cases. In addition, considering all
the cases, regardless of histological type, we did not find a significant
difference in terms of DFS and OS between patients with and without
CAF Galectin-3 expression. However, cases with distant metastasis
and/or patients who had died showed higher rates of Galectin-3
positivity in CAFs.

Some experimental studies have suggested that the loss of Galectin-3
expression in tumor cells increased the metastatic potential of the
tumor to regions such as lymph nodes and bone marrow (23), while
decreased Galectin-3 expression in stroma affected the adhesion
molecules in the tumor microenvironment and increased the metastatic
potential of tumor cells (24). However, to our knowledge, no study has
investigated the relationship between Galectin-3 expression and the
region of metastasis in breast carcinomas in humans. In the current
study, in the cases with distant metastases, tumor cells were negative
for Galectin-3 in 60% of the cases, while CAFs were positive for
Galectin-3 in 80% of the cases. Similarly, in patients who had died
from breast cancer, tumor cells were negative for Galectin-3 in 71.4%
while CAFs were positive for Galectin-3 in 85.8%. Bone was the most
common site for metastasis in our study. Indeed, in all cases with bone
metastasis (n = 7), Galectin-3 expression was absent in the tumor cells,
but present in the CAFs.

Our study compared a specific histological type (IMPC) with IDC
patients in terms of immunhistochemical expression of Galectin-3 in
a limited number of patient populations who underwent a median of
79 months clinical follow-up. The limitations of this study are the low
number of patients and the low level of H-score that was considered
positive for Galectin-3 in tumor cells.

In this study, loss of Galectin-3 expression in tumor cells was found
to be associated with aggressive clinical parameters, including larger
tumor size, advanced pT stage and a higher number of metastatic
nodes, and this relationship appeared to be independent of the
histological tumor type.
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