
Introduction

Breast cancer is the main cause of cancer-related death

among women worldwide. For every 100 women, it is es-

timated that 12 will develop and five will die from breast

cancer [1, 2]. The incidence of breast cancer continues to

rise in developing and developed countries. Mortality rates

also continue to increase, probably because the disease is

still diagnosed in its advanced stages [3]. It is a complex

disease, with wide intra- and inter-tumoral heterogeneity,

resulting in a large variety of clinical behaviors and re-

sponses to therapy [4]. 

The process of neoplasm elimination is thought to in-

volve innate and acquired immunity. Together, these sys-

tems form an integrated host defence system against

tumors, in which various cells and molecules function col-

lectively [5]. The immune system also plays an important

role in the development of neoplasia [6]. However, certain

aspects of the immune response in promoting or control-

ling breast carcinoma and other neoplasia have not yet been

completely established [6-8]. In situ and invasive carcino-

mas frequently exhibit inflammatory infiltrate in their

stroma, where T lymphocytes, particularly cluster of dif-

ferentiation (CD) 8 positive cells, are found in greater quan-

tity than B cells [9]. 

The density of the infiltrate that was positive for Fork-

head box P3 (FOXP3), CD4, or CD8 T lymphocytes was

markedly different in the periphery compared to the bed for

mammary ductal carcinoma in a study using immuno-

histochemistry. The authors considered an increased ratio

between the FOXP3 positive (regulatory) and the CD4 pos-

itive and CD8 positive (effector) lymphocytes to be a

marker of poorer prognosis [10]. 

Other authors observed that the density of the intratu-

moral T regulatory lymphocytes (Tregs) and the relation-

ship ratio between CD8 positive cytotoxic T lymphocytes

and peritumoral Tregs were independent prognostic factors,

which could be potential targets for immunotherapy in

more aggressive cases of mammary carcinoma [11]. 

Studying the characteristics of intraepithelial infiltrate in

residual triple-negative breast tumor after neoadjuvant

chemotherapy and evaluating the changes and concentra-

tion of Ras mitogen-activated protein kinase (Ras/ MAPK)

pathway molecule, other authors concluded that the

changes were significantly correlated with lower presence

of inflammatory infiltrate, and the wider presence of tumor

intraepithelial infiltrate was significantly associated with

better prognosis [8]. Inhibition of mitogen-activated pro-

tein kinase (MEK) has been linked to increased surface ex-

pression of cell histocompatibility complex (MHC) and

programmed death ligand 1 (PD-L1) expression in triple-

negative tumor cells, both in vivo and in vitro. Furthermore,

the combination of MEK and PDL-1/ PD-1 enhanced the

antitumor response inhibition in breast mores being used

animal models. These data suggest the possibility that ac-
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Summary

The objective was to evaluate the intratumoral inflammatory infiltrate in in situ and invasive breast cancer. Analysis of 77 patients:

28 with non-neoplastic lesions, 17 with in situ, and 32 with invasive carcinomas for CD 3, 4, 7, 8, 20, 25, 57, and 68. The authors ob-

served weak positive immunostaining significantly higher in non-neoplastic lesions, and strong in malignant neoplasia. There were no

cases of weak CD 8 expression in high histological grade in situ and invasive group. There was no strong CD 20 expression in low grade

invasive carcinomas, nor weak in high grade in situ group. The authors did not observe strong CD 57 immunoreactivity in situ group

with low or high grade. CD 7 strong immunoexpression was associated with an absence of metastases in lymph nodes. Differences in

inflammatory intratumoral cell migration exist between non-neoplastic breast lesions and carcinomas, the histological grade of the

tumor, and in the absence of axillary metastases. 

Key words: Breast cancer; Lymphocytes; Immune system; Immune response; Immunohistochemistry.

Original Articles



R.M. Etchebehere, O. Seabra, E.C.S. Almeida, C.S. Silva, A.C.R. Duque, M.P. Silva Neto, E..C. Côbo, E.F.C. Murta

tivation of the Ras/MAPK immune evasion promotes

triple-negative tumor cells and support the clinical trials

combining MEK and PD-L1 with traditional therapies. In

addition, activation of the Ras/MAPK pathway and MHC

expression may be considered predictive biomarkers inhi-

bition of the immune system [12].

Therefore, given the controversy regarding the role of the

immune response in the pathogenesis and evolution of

breast cancer, the present authors performed this study to

compare the inflammatory infiltrate in non-neoplastic le-

sions and in situ, and invasive carcinomas.

Materials and Methods

This is a retrospective study performed at a tertiary pub-

lic hospital with approval from the Institution’s Research

Ethics Committee (protocol number 133827/09). It in-

volved a survey of breast biopsies performed between Jan-

uary 2008 and December 2012. The authors selected 28

cases with non-neoplastic breast lesions, 17 in situ carci-

nomas (15 ductal and 2 lobular), and 32 invasive ductal car-

cinomas. Diagnoses were obtained by excisional biopsy,

quadrantectomy, or mastectomy. They subdivided the in
situ and invasive carcinomas based on low (I and II) and

high (III) histological grades [13]. Invasive ductal carcino-

mas were staged according to tumor size and whether the

axillary lymph nodes were affected by the neoplasia [14].

Patients with invasive ductal carcinoma who had received

chemotherapy before surgery or who had confirmed or sus-

pected immunodepression were excluded. 

The number of in situ carcinomas was smaller than the

number of lesions in the other groups, even though the au-

thors included all available cases during the period. There-

Figure 1. — Strong immunomarking for antibodies against CD3 (A), CD4 (B), CD7 (C), CD20 (D), CD25 (E), and CD57 (F) in cases

of invasive breast carcinomas.

Table 1. — Distribution of the immunomarkers with weak
or strong intensity for antibodies against estrogen recep-
tor (ER), progesterone receptor (PR), CD3, CD4, CD7,
CD8, CD20, CD25, CD57, and CD68 in non-neoplastic
(NN), in situ (ISC), and invasive (IDC) breast carcinomas.
Antibody NN % (n = 28) ISC % (n = 17) IDC % (n = 32)

Weak Strong Weak Strong Weak Strong

ER

I

0 100 5.9 94.1 18.7 81.3

PR 28.6 71.4 29.4 70.6 37.5 62.5

CD3

II

50 50 35.3 64.7 15.6 84.4

CD4

III

78.6 21.4 35.3 64.7 34.4 65.6

CD7

IV

100 0 47 53 59.4 40.6

CD8

V

67.8 32.2 29.4 70.6 9.4 90.6

CD20

VI

67.8 32.2 41.2 58.8 15.6 84.4

CD25

VII

96.4 3.6 70.6 29.4 43.7 56.3

CD57

VIII

100 0 100 0 71.9 28.1

CD68

IX

89.3 10.7 47 53 18.7 81.3

WK: weak immunomarking (categories 0 and 1); SG: strong immunomarking
(categories 2 and 3); partitioning X2

IIDC × SG ER, p = 0.0160; IIIDC × WK CD3, p = 0.0205; IDC × SG CD3, p
= 0.0238; IIIIDC × WK CD4, p = 0.0517; ISC × SG CD4, p = 0.0090; IDC ×
SG CD4, p = 0.0080; IVISC × SG CD7, p = 0.0002; IDC × SG CD7, p =
0.0125; VIDC × SG CD8, p = 0.0022; VIIDC × WK CD20, p = 0.0029; IDC ×
SG CD20, p = 0.0050; VIIIDC × WK CD25, p = 0.0122; ISC × SG CD25, p =
0.0147; IDC × SG CD25, p < 0.0001; VIIIIDC × SG CD57, p < 0.0001; IXIDC
× WK CD68 p = 0.0012; IDC × SG CD68, p = 0.0003.

A B C
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fore, the sample size could not be statistically calculated

and they used a non-probabilistic sample for accessibility. 

The archived slides, which were stained using the hema-

toxylin and eosin technique, were reviewed. The most rep-

resentative paraffin block for each case was selected. The

authors obtained histological slices from these blocks to

perform immunohistochemistry by the polymer technique.

Antibodies against the estrogen receptor (ER), progesterone

receptor (PR), CD3, CD4, CD7, CD8, CD20, CD25, CD57,

and CD68 were evaluated. 

Two observers examined the slides. To evaluate the in-

filtrate, the authors selected the field with most lympho-

cytes in the intratumoral stroma (bed of the tumor) and in

the non-neoplastic lesions. They classified the slides into

four categories, according to the number of cells that were

positive for the immunomarkers: 0 = none; 1 = few cells, 2

= moderate number of cells, and 3 = abundant number of

cells [15]. For statistical purposes, because of the low fre-

quencies of crossover between the variables of interest, the

authors opted to group the categories as “weak” (categories

0 and 1) and “strong” (categories 2 and 3). Neoplasia infil-

tration of the axillary lymph node was category zed as “ab-

sent” or “present”. 

The obtained results were entered into a database for sta-

tistical analysis. Access 2000 and the BIOSTAT program

(version 5.0) were used to perform statistical calculations.

The authors applied KAPPA agreement analysis between

observers. For intergroup comparisons, the χ² test and the

partition χ² test were applied. The tests were considered sig-

nificant when the probability of rejecting the null hypoth-

esis was less than 5% (p < 0.05).

Table 2. — Distribution of immunomarkers with weak or strong intensity for antibodies against the estrogen receptor
(ER), progesterone receptor (PR), CD3, CD4, CD7, CD8, CD20, CD25, CD57, and CD68 in the in situ and invasive
breast carcinomas, according to the histological grade of the neoplasia.
Antibody In situ (%) Malignant (%)

Low grade      High grade Low grade     High grade

Weak Strong Weak Strong Weak Strong Weak Strong

ER 5.9 76.5 0 17.6 12.5 75 6.2 6.2

PR 17.6 64.7 11.8 5.9 28.1 59.4 9.4 3.1

CD3 35.3 47 11.8 5.9 15.6 71.9 0 12.5

CD 4 35.3 47 0 17.6 28.1 59.4 6.2 6.2

CD7 47 35.3 0 17.7 56.2 31.3 3.1 9.4

CD8

I

29.5 52.9 0 17.6 9.4 78.1 0 12.5

CD20

II

41.2 41.2 0 17.6 15.6 0 71.9 12.5

CD25 64.7 17.6 5.9 11.7 43.7 43.7 0 12.6

CD57

III

82.3 0 17.7 0 65.6 21.9 6.2 6.2

CD68 41.2 41.2 5.9 11.7 18.7 68.7 0 12.5

WK: weak immunomarking (categories 0 and 1); SG: strong immunomarking (categories 2 and 3); low grade: LG; high grade: HD; partitioning X2

ILG ISC × WK CD8, p = 0.0453; IILG ISC × WK CD20, p = 0.0336; IIILG ISC × SG CD57, p = 0.0385.

Table 3. — Distribution of immunomarking with weak or strong intensity for antibodies against the estrogen receptor
(ER), progesterone receptor (PR), CD3, CD4, CD7, CD8, CD20, CD25, CD57, and CD68 in invasive breast carcinomas,
according to the tumor staging (size and lymph node metastasis).
Antibody T1 % (n = 13) T2 % (n = 17) T3 % (n = 2) N0 % (n = 25) N % (n = 7)

Weak Strong Weak Strong Weak Strong Weak Strong Weak Strong

ER 7.7 92.3 23.5 75.5 50 50 20 80 14.3 85.7

PR 38.5 61.5 35.3 64.7 50 50 36 64 42.8 57.2

CD3 7.7 92.3 29.4 70.6 0 100 20 80 0 100

CD4 53.8 46.2 29.4 70.6 0 100 32 68 42.8 57.2

CD7

I

69.2 30.3 52.9 47.1 100 0 48 52 100 0

CD8 7.7 92.3 11.7 88.3 0 100 20 80 14.3 85.7

CD20 7.7 92.3 17.6 82.4 50 50 12 88 28.6 71.4

CD25 53.8 46.2 29.4 70.6 100 0 32 68 85.7 14.3

CD57 76.9 23.1 64.7 35.3 100 0 72 28 71.4 28.6

CD68 23.1  76.9 11.8 88.2 50 50 16 84 28.6 71.4  

WK: weak immunomarking (categories 0 and 1); SG: strong immunomarking (categories 2 and 3); T1: tumor ≤ 2 cm, T2: 2 cm < tumor ≤ 5 cm, T3: tumor > 5
cm, N0: negative lymph nodes; N: positive lymph nodes (N1 positive N2 positive N3); partitioning X2 I N0 × SG CD7, p = 0.0465.
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Results

The age ranges of patients in the different groups were as

follows: 18–63 ± 43 years in the non-neoplastic group

(NN), 42–97 ±53 years in the in situ carcinoma group

(ISC), and 40–79 ±52 years in the invasive ductal carcino-

mas (IDC). 

Fourteen of the ISC were of low histological grade (I or

II) and three were of high histological grade (III). Twenty-

eight of the IDC were of a low histological grade and four

were of high histological grade. In terms of staging, 13 of

the IDC were T1 (tumor ≤ 2 cm), 17 were T2 (2 cm < tumor

≤ 5 cm), two were T3 (tumor > 5 cm), 25 were N0 (metas-

tasis absent), three were N1 (1–3 lymph nodes compro-

mised), three were N2 (4–9 lymph nodes compromised),

and one was N3 (≥10 lymph nodes compromised) [13]. 

Table 1 shows the results obtained for all of the antibod-

ies in the three patient groups. Figure 1 illustrates strong

immunomarking for antibodies against CD3 (A), CD4 (B),

CD7 (C), CD20 (D), CD25 (E), and CD57 (F) in cases of

IDC. Table 2 compares the weak/strong immunoexpression

with the histological grade of the malignant and in situ neo-

plasias. The authors did not find any significant differences

between strong and weak antibody immunoexpression and

the histological grade of the malignant and in situ neo-

plasias when not grouped into high and low histological

grade lesions. Table 3 compares weak/strong immunoex-

pression in malignant mammary neoplasia and tumor size

and metastasis in the axillary lymph nodes. Strong im-

munomarking for CD7 was associated with an absence of

metastasis in the axillary lymph nodes. The authors did not

find any statistically significant differences when compar-

ing the different antibodies to tumor size. The KAPPA test

yielded an agreement index of 0.97.

Discussion

Interleukin (IL)-2 is mainly secreted by activated CD4

positive lymphocytes and, in lower quantities, by B lym-

phocytes and monocytes. IL-2 is the main activator of T

lymphocytes and also stimulates B lymphocytes, although

additional elements (e.g., IL-4) are needed for the latter

process. IL-2 stimulates the proliferation and activation of

natural killer (NK) cells [16]. As a component of the IL-2

receptor, CD25 is expressed in lymphocytes and masto-

cytes [17]. In the present study, CD25 showed strong ex-

pression in the IDC group. CD3, CD4, CD7, and CD8

exhibited weak expression in the NN group and strong ex-

pression in the IDC group. The present findings suggest a

strong activation of T lymphocytes, probably via IL-2, in

malignant neoplasm [16]. Similarly, the authors observed

strong expression of CD25, CD4, CD7, and CD8 T lym-

phocytes in the ISC group compared to the NN group. CD8

positive T lymphocytes appear to have an important role in

the antitumor immune response. Tregs induce immune tol-

erance in various kinds of cancer [18]. However, as noted

by other researchers, it is not yet established whether T

lymphocytes are crucial for the effectiveness of the immune

mechanism in breast cancer [19]. A weak expression of

CD8 was more common in the NN group, whereas a strong

expression was more common in the IDC and ISC groups.

These results suggest greater participation of these lym-

phocytes in the intratumoral immune response to malignant

and in situ breast cancer, probably by inducing more toler-

ance to neoplastic cells.

Tregs lymphocytes most likely play a fundamental role in

maintaining auto-tolerance and intolerance to tumors [20].

These lymphocytes are directly correlated with the pro-

gression of neoplasia and inversely correlated with the ef-

fectiveness of treatment, and appear to suppress the activity

of the CD8 positive and CD4 positive antitumor effector

cells, reducing their cytotoxicity, proliferation, and ability

to secrete cytokines [21]. However, the role of lymphocyte

infiltration in tumors remains a topic of debate. In cases

where there is an increase in survival rates, T lymphocytes

are recognized as the main effectors of the immune re-

sponse [22].

Tregs are generally CD4 positive and CD25 positive cells

that have the ability to suppress and reduce the effective-

ness of specific responses [21]. A strong expression of an-

tibodies against CD4 or CD25 was associated with

malignant behavior. The present authors believe that many

of the T lymphocytes observed in the IDC group were Tregs

(CD4 positive and CD25 positive) that were acting to sup-

press the activity of antitumor effector lymphocytes and fa-

voring the evolution to malignant neoplasia.

Neoplastic cells can escape recognition by the immune

system in various ways. NK cell-related evasion of antitu-

mor activity is often described and has various mecha-

nisms. Changes in NK cells lead to reductions in activity

and in the recognition of tumor cells by the immune system

[23]. The present authors found that strong immunomark-

ing for antibodies against CD7 and CD57, which are gen-

erally expressed by NK cells, was associated with

malignant behavior. These findings suggest the participa-

tion of NK cells in the evolution towards the malignant be-

havior of the neoplasia, mediating the evasion of the

immune system by neoplastic cells. On the other hand,

strong expression of NK cells has been associated with

good clinical evolution in the initial stages of breast cancer.

In pulmonary neoplasia, NK cells appear to have an aner-

gic phenotype; they are incapable of secreting certain cy-

tokines or eliminating tumor cells, even after activation by

IL-2 [24, 25]. The present authors did not observe an asso-

ciation between expression of antibodies against CD57 and

CD7 and tumor size. However, strong expression of CD7

was associated with the absence of metastases in the axil-

lary lymph nodes, suggesting a probable association with

better evolution.

The association between a good prognosis and infiltra-
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tion by B lymphocytes in medullary carcinoma of the breast

has been described. However, the function of intratumoral

B lymphocytes has not been completely established. Ex-

perimental models suggest a harmful role for these cells,

possibly though the production of IL-10 or IgG, which

might promote the initial stages of carcinogenesis [26]. In

addition to producing local antibodies, B lymphocytes can

induce CD4 and CD8 T lymphocytes to control the inva-

sion and development of metastases in melanomas [27].

Like other researches, the present authors observed a strong

expression of B lymphocytes associated with the malignant

behavior of ductal carcinomas [26]. 

Infiltration by macrophages has been shown to favor

tumor growth and dissemination [28]. Consistent with this

previous finding, the present authors observed the greater

expression of CD68 positive cells in the IDC and ISC cases.

However, they did not find an association between the ex-

pression of this antibody and the presence of metastases in

regional lymph nodes.

In IDC, the number of CD4 positive T lymphocytes in

the tumoral inflammatory infiltrate varies according to their

positivity for ER and PR, suggesting functional differences

in the immune response of the CD4 positive T cells based

on the breast cancer subtype [7]. Immunomarking for ER

was more common in the IDC group, although the present

authors did not find significant differences when compar-

ing the hormonal receptors with the other antibodies col-

lectively. 

In another study, evaluating the immunohistochemical

expression of CD3, CD8, CD20, and CD68 in carcinomas

of the breast, they observed a significant reduction in CD20

positive B and CD3 positive T lymphocytes in the intra-

tumoral stroma of larger neoplasia (>2 cm in diameter)

compared to smaller neoplasia (<2 cm in diameter), con-

cluding that infiltration by B and T lymphocytes varied

with tumor size [29]. The present authors did not find any

statistically significant differences when comparing the ex-

pression of different antibodies to tumor size, although they

did observe a similar reduction in the number of CD20 pos-

itive B and CD3 positive T lymphocytes in the tumoral

stroma with increasing size of the tumor. 

Evaluating patients with high-grade cervical dysplasia

and carcinoma, other authors observed greater infiltration

of CD3 positive and CD8 positive T and CD20 positive B

lymphocytes into the peritumoral stroma of invasive neo-

plasia compared to the controls or the intratumoral stroma

of invasive neoplasia. Moreover, they found a greater quan-

tity of CD3 positive T and CD20 positive B lymphocytes in

high-grade dysplasia than in the intratumoral stroma of in-

vasive neoplasia.

The authors concluded that cell migration was propor-

tional to lesion progression [30]. The present authors also

observed changes in cell migration when they compared

non-neoplastic lesions with invasive carcinomas of the

breast. The presence of a greater quantity of CD3, CD4,

CD7, and CD8 positive (helper, cytotoxic/suppressor) T

lymphocytes, mature B lymphocytes, NK cells, CD25 pos-

itive cells (IL-2 receptor component), and CD68 positive

cells (macrophages) in the intratumoral stroma was asso-

ciated with malignant behavior.

The participation of immune cells in neoplasia is very

complex. Interaction in a synergic or antagonistic way can

influence the evolution of neoplasia, depending on the his-

tological and molecular type of the neoplasia and its stage

[24]. Inflammatory infiltrate in mammary neoplasia is con-

sidered to be a marker of prognosis and a target for im-

munotherapy.
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