
Abstract. Background/Aim: In women, breast cancer is the
most commonly diagnosed cancer type and at the same time
the main cause of cancer-related death. Many mechanisms
are involved in the tumor microenvironment to restrict the
anti-tumor activity by the immune system. Identification of
novel prognostic tools based on immunological data could
make significant impact in developing innovative
immunotherapy strategies that will restore the anti-tumor
immune system efficacy. Patients and Methods: The study
was performed on patients diagnosed with breast cancer,
who were divided into two groups depending on the
expression of HER2. For the studied group, first we
described the infiltrate inflammatory on slides stained with
haematoxylin eosin (HE) and in the second part we used
flow cytometry in order to measure the percentage of T
lymphocytes from the peripheral blood before and after
breast cancer treatment. Results: High presence of tumor-
infiltrating lymphocytes (TILs) was associated with
prognostic improvement, better disease-free survival, distant
disease-free survival and overall survival. In breast cancer,

the presence of TILs predicts the full pathological response
rate (pCR) after neoadjuvant chemotherapy. TILs are one of
the best examples of the strict relationship existing between
natural defence and carcinogenesis. Conclusion: Modulation
of the immune system is a promising strategy in the treatment
of breast cancer, especially in triple-negative and HER2-
positive molecular subtypes, the most immunogenic subtypes
with a poor prognosis. 

In women, breast cancer is the most commonly diagnosed
cancer type, at the same time being the main cause of cancer-
related death (1). Many mechanisms are involved in the
tumor microenvironment to restrict the anti-tumor activity by
the immune system. Identification of novel prognostic tools
based on immunological data could make significant impact
in developing innovative immunotherapy strategies that will
restore the anti-tumor immune system efficacy (2). The
immune cells functionally regulate the development and
progression of breast cancer. Tumour progression has 3
phases: elimination, balance, and escape. In the elimination
and balance phases, the cancer cells are predominantly
attacked by CD8 + T lymphocytes, in the escape phase the
tumour inhibits CD8 + T lymphocytes, this is the arsenal of
the immune system (3). The specific markers for the T, B
and NK cells are CD3, CD19, respectively CD16+56. T
lymphocytes play a vital function in constraining tumor
development and in breast cancer CD4+ and CD8+
infiltrating T lymphocytes, are abundant in hight-grade
ductal carcinoma in situ as well as invasive carcinomas (4-
6). B lymphocytes participate at the humoral specific
immune response. B CD19+ lymphocytes inhibit the activity
of helper T lymphocytes, indirectly inhibiting the
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differentiation of B cells. They negatively regulate the
humoral and cellular immune response of cellular T subsets.
NK cells can serve as the first line of defence in association
with CD8+ T lymphocytes (7). NK cells infiltrate breast
lesions in a proportion of approximately 5% of the total
lymphocyte population (8). Recently, it has been observed
that low levels of NK cells may be apparently linked to more
unfavourable clinical outcomes. The role of cytotoxic T
lymphocytes is to destroy infected target cells. Suppressor T
lymphocytes represent a subpopulation of T lymphocytes, the
existence of which is controversial. Those lymphocytes have
inhibitor effects in the immune response. 

Tumor-infiltrating lymphocytes (TILs) were initially
considered a reaction of the host to the tumour, later they
were proven to provide prognostic and potentially predictive
value. Now inflammatory infiltrate is framed in the morpho-
functional notion of tumour microenvironment (along with
the other elements of the tumour stroma, fibroblasts,
myofibroblasts, cells endothelial, extracellular matrix) -
complex system providing various and important cytokine
signals supporting neoplastic progression and invasion (9).

In practice, it was noticed that patients with breast
neoplasms included in the same prognostic group, (lymph
node status, histological subtype, presence or absence of
hormonal receptors, KI67 index value, HER2-positive or
negative tumors) who followed the same treatment, have
different disease evolution, and this leads to the idea that
there is a series of other factors affecting this evolution and
the immune system plays an important role (10).

The decrease of the immune status of patients with cancer
has an impact on the numerical balance of lymphoid cells
from the peripheral circulation and this is showing up a
deviation from the normal percentual values of total T
lymphocytes. Therefore, establishing the CD3+, CD4+ and
CD8+ cell proportions is useful in monitoring patients with
immune status affected by the cancer and, and it is possible
to correlate the values of obtained parameters with response
to treatments like chemotherapy, immunotherapy or
radiotherapy (11).

Patients and Methods 
The study was performed on patients diagnosed with breast cancer
and were divided into two groups depending on the overexpression
of HER2. For the studied group, we first described the infiltrate
inflammatory on standard slides stained with haematoxylin eosin
(HE) (Figure 1) and in the second part we used the principle of flow
cytometry in order to measure the percentage of T lymphocytes in
the blood. 

The quantification of the infiltrate was performed after a
thorough analysis of each case in part, and a score was designed in
3 degrees according to the amplitude of the inflammatory cellularity.
Determining the percentages of CD4 and CD8 T lymphocytes is
useful in assessing the immune status of the patient undergoing
specific cancer treatment.

Results

From the total number of patients included in the study,
39.3% showed HER2 overexpression. From the analysis of
the TILs in relation with overexpression of HER2, 11
patients presented low TILs, 8 moderate and 3 high TILs,
and in the group of patients with HER-2/neu-negative, 14
had low TILs, 13 moderate and 6 patients had high TILs.

From the analysis of patients with positive lymph nodes,
it was observed that they were associated with TILs
represented in a low and medium percentage. The analysis
showed a significant correlation between TILs and lymph
status. The patients with negative lymph nodes had rich
lymphocytes infiltrate.

In this study, we found that HER-2/neu-positive tumours
and triple-negative subtype (TNBCs) showed low TILs,
suggesting that decreased immune response plays an
important role in disease progression.

Determination of the dynamics of lymphocyte populations.
The therapeutic effect of trastuzumab depends on acquired
and adaptive immune-mediated mechanisms, and this effect
has been shown in recent studies. Studies confirmed that
disease-free survival and overall survival are influenced by
high levels of TILs in HER2-enriched by using therapeutic
effects of anti-HER2 antibody with a combination therapy
that inhibits the PI3K/AKT pathway (12).

Interestingly, for patients diagnosed with breast cancer in the
metastatic stage undergoing oral chemotherapy with
capecitabine, T cell percentage was associated with smaller
changes in the proportions of CD8+ and CD4+ between the first
series of chemotherapy and after the second series of treatment.

There are contradictory data in the literature on the
number of CD4 T lymphocytes in the blood and migrating
to the intra-tumoral or peritumoral area at the time of disease
progression.

There are studies showing that tumour regression is
associated with a low number of CD4+ T lymphocytes and
studies showing that an increased percentage of CD4+ T
lymphocytes is associated with the response to treatment (13-
15).

In the case of the patient undergoing radiotherapy, an
increase in CD4+ T lymphocyte levels is observed, followed
by a decrease one month after radiotherapy (Figure 2). In the
case of a patient undergoing treatment with trastuzumab and
hormonal treatment, a decrease is initially observed followed
by an increase in CD4+ T values. The patient undergoing
treatment with docetaxel and trastuzumab initially
maintained a plateau phase between the 2 assessments
followed by a decrease at the last assessment. For the patient
who received neoadjuvant treatment, there was a decrease in
evaluation after the first series of chemotherapy followed by
an increase in values after the second series.
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In the case of the patient undergoing radiotherapy, it is
observed that similar values of CD8+ T lymphocytes were
maintained (Figure 3). In the case of the patient undergoing
treatment with Trastuzumab and hormonal treatment, a
decrease (8.85%) is initially observed, followed by an
increase in values (16.25%). The patient undergoing
treatment with docetaxel and trastuzumab initially observed
an increase in values (21.6%), followed by a decrease
(13.58%). In the patient who received neoadjuvant treatment,
a decrease is observed after the first series (11.11%) followed
by an increase after the second series (29.22%) of treatment.

Discussion

During the past decade, insight has been gained regarding
mechanisms underlying the dynamic interplay between
immune cells and tumor progression. The accumulated data
indicate that the outcome of an immune response toward a
tumor is largely determined by the type of immune response.
A number of studies showed that, in patients with cancer the
number of CD4+ and CD8+ T lymphocytes are low at the
time of diagnosis. But the assessment of lymphocyte subsets
by using monoclonal antibodies in those patients offer
different results, partially depending on the type of tumour,
disease stage and body defence system. 

The lymphocyte infiltrate in breast cancer was widely
researched by now; however, even if it is usually accepted,

the fact that high presence of TILs is associated with the
prognostic improvement, the correlation between different
TILs subpopulations, and the responses experimentally
observed is still marked by a certain level of controversiality
(11). It is considered that 75% from the TILs are T cells. 

Loi et al. in 2013 were the first to document a correlation
between higher levels of TILs present at diagnosis with
decreased distant recurrence rates in triple-negative breast
cancer patients. Subsequently, this hypothesis was supported
by numerous authors, who evaluated it in current and future
clinical trials and in diagnosis (15-17).

The study performed on a total number of 2009 samples
from the clinical study BIG 02-98 adjuvant stage III,
highlighted a linear correlation between high quantities of TILs
and increased risk of relapse and death, notwithstanding the
type of chemotherapy scheme (anthracycline vs. doxorubicin
and docetaxel). Among the population with positive HER2
breast cancer, the TILs were also associated with improved
results in case of anthracycline-based treatment (18).

Case studies have correlated high TILs levels with a better
response to preoperative neoadjuvant therapy and those with
initial intervention. Neoadjuvant chemotherapy induces a
stimulation of inflammatory stromal infiltration (19, 20). 

The presence of axillary lymphatic nodes overshadows the
prognosis. Examination of the lymph nodes has a role in the
management of patients diagnosed with breast cancer (21).
The presence of node metastasis is not only a diagnostic
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Figure 1. Histopathological evaluation of tumour lymphocyte infiltrate.



marker, but also a marker of the presence of an aggressive
phenotype. In this study, we noticed an association between
the TILs presence in small percentages and positive nodes. 

Analysis of lymphocytic tumour infiltrate related to
patients’ age demonstrated that the percentage of T

lymphocytes was directly associated with the patient’s age.
Such a relationship was investigated in other studies with
discordant results (22, 23) ascertaining that only T cells were
directly associated to the patient’s age partially supporting
this way. 
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Figure 3. Evaluation of CD8+ T lymphocytes depending on treatment. Doce+HER: docetaxel + herceptine; HER+HT: herceptine+hormonal therapy;
RT+HT: radiotherapy + hormonal therapy. 

Figure 2. Evaluation of CD4+ T lymphocytes depending on treatment. Doce+HER: Docetaxel + herceptine; HER+HT: herceptine+hormonaltherapy;
RT+HT: radiotherapy + hormonal therapy. 



Conclusion

Modulation of the immune system is a promising strategy in
the treatment of breast cancer, especially in triple-negative and
HER2-enriched tumors when considering intrinsic subtypes of
breast cancer. The Nobel Prize for Physiology and Medicine
2018 was awarded to researchers James P. Allison (USA) and
Tasuku Honjo (Japan) for discovering a therapy against cancer
by inhibiting the negative regulation of the immune system. 

The results of this study show that the evolution of
neoplasia follows a complex path that paradoxically gathers
discordant types of relationships between the immune system
and the rest of the body, and TILS are one of the best
examples and should become a test usually performed,
especially concerning the most aggressive subtypes of breast
cancer. Development of such a prognostic tool based on
immunological data could make significant impact on the
treatment and overall survival of cancer patients.
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