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Abstract

Background: The important role that the immune system plays in malignant diseases is well known. The action of
interleukin-7 (IL-7) as a cytokine has been observed in many cellular processes, both in normal cells of the immune
system and in some cancer cells. The aim of this study has been to explore whether there is any elevation of interleu-
kin-7 serum levels in early invasive breast cancer (EIBC) patients in comparison with healthy controls. In addition, the
correlation between the IL-7 serum level and the histopathological characteristics of the tumor has been evaluated.

Methods: This cross-sectional, observational, and analytical study included 213 consecutive patients with EIBC (113
from Croatia and 100 from Kosovo) and 62 healthy participants as the control group (30 from Croatia and 32 from
Kosovo). Blood samples have been taken from patients confirmed with breast cancer (BC) by biopsy, prior to surgical
intervention and other oncological treatments, as well as from healthy participants. A serum IL-7 level has been meas-
ured, using the “Sandwich”ELISA Immunoenzyme test. In addition, after the surgical intervention, histopathological
specimen examinations and immunohistochemistry have been performed and analyzed. The differences in the distri-
bution of the numerical variables have been analyzed with the Mann-Whitney U test and Kruskal-Wallis ANOVA test.
Correlations have been tested with Pearson coefficients. A P-value <0.05 has been accepted as statistically significant.

Results: The serum level of IL-7 in EIBC patients was significantly higher than in control cases (P 0.001). Patients with
invasive lobular carcinoma (ILC) seem to have a lower IL-7 serum level compared to other histological subtypes, and
the difference has been significant (P=0.043). There has been no correlation between IL-7 serum level and histo-
pathological characteristics of the tumor, with neither age nor menopausal status of the patients.

Conclusions: Noting the significant increase in the IL-7 serum level in the EIBC patients as compared to the healthy

control group, the use of IL-7 as a potential diagnostic indicator for BC, as well as in the follow-up of the patients after
treatment, can be assumed. The lack of correlation with tumor size, lymph node metastasis, and all other histopatho-
logical characteristics of the tumor questions its use as a prognostic indicator.
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BC is a common disease worldwide with an increas-

ing incidence every year (2,261,419 new cases for the
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annually (684,996 for the year 2020) [1]. An early and
accurate diagnosis is a prerequisite to effective treatment
and the survival of the patient. Tumor markers play an
important role in clinical practice for screening, disease
staging, prognosis, and evaluation of treatment effective-
ness in some types of malignancies. Although there are
tumor markers such as CEA and CA15-3, which are in
use for the follow-up of metastatic BC patients, the inves-
tigation of an ideal tumor marker is continuing.

The human body’s immune system plays an important
role in malignant diseases, first identifying malignant
cells and then fighting them. In the early stages of tumor
progression, immune cells such as natural killer (NK) and
CDS™T cells identify and destroy most of the cancer cells
[2]. Much research has already been done on different
cytokines in order to evaluate their role in the develop-
ment of various tumors. Recently, the possibility of using
different cytokines for the treatment of tumors has been
considered [3, 4].

IL-7 is a cytokine of particular importance to the
immune system. It supports the development of lym-
phocytes in the thymus and the organogenesis of the
lymph nodes, and it ensures the maintenance of activated
T cells in the secondary lymphoid organs [5, 6]. Non-
hematopoietic cells that produce IL-7 include fibroblastic
cells in the bone marrow and lymphoid organs; epithe-
lial cells in the thymus, prostate, and intestine [7-9]; and
keratinocytes in the skin [10]. The production of IL-7
by dendritic cells of the immune system has also been
observed [11]. On the other hand, evidence shows that
IL-7 can be produced by the stroma of tumor cells [12].
Under physiological conditions in the human body, IL-7
is found in very limited amounts, while the stromal cells
produce IL-7 in approximately constant amounts, unaf-
fected by external stimuli [13]. An increase in circulat-
ing IL-7 levels has been observed in diseases associated
with lymphopenia, such as HIV infections, idiopathic
CD4"'T lymphopenia, and autoimmune diseases [14].
IL-7 acts through the IL-7 receptor (IL-7R), which con-
sists of two chains: Alfa («) and Gamma (7). The T chain
is found in all types of hematopoietic cells, while the a
chain is mainly expressed in lymphocytes, enabling the
development of T and B lymphocytes, respectively, naive
and memory T cells [15]. IL-7 action is realized through
two main signaling pathways: Jak-Stat and PI3K-Akt [6]
(Fig. 1). Through these pathways, they have an impact on
the development, survival, proliferation, differentiation,
and maturity of immune cells such as T-lymphocytes,
B-lymphocytes, and natural killer cells [16]. Some evi-
dence suggests that IL-7 overexpression influences the
development and progression of a variety of tumors. Fur-
thermore, IL-7 messenger RNA (mRNA) has been found
in many types of tumors, such as renal, colorectal, and
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central nervous system (CNS) [17]. IL-7 receptor (IL-7R)
mRNA has been seen in a variety of tumor cells, includ-
ing breast, colon, lung, renal, and CNS [18]. It is now
known that IL-7 induces the proliferation of a variety of
cancers, such as leukemia and lymphomas [17].

The increased aggressiveness and metastasis in carci-
nomas, including BC, is associated with epithelial-mes-
enchymal transition (EMT) as it allows cells to invade
surrounding tissues and through the bloodstream to
enable the establishment of metastasis. Shreds of evi-
dence show that the PI3K/Akt signaling pathway is
implicated in EMT [19, 20]. In addition, overexpression
of Akt has been seen frequently in human cancers and is
related to tumor metastasis [21]. The results of a previ-
ous study show that the IL-785 variant supports BC cell
proliferation as well as cell cycle progression through
the activation of the PI3K/Akt pathway [17]. On the
other hand, evidence has shown that the administration
of IL-7/IL-7Ra-Fc inhibits tumor growth and prolongs
survival in lung cancer by inducing afferent and effer-
ent antitumor responses [22]. Furthermore, cytotoxic T
lymphocytes reduce pulmonary metastatic sarcoma in
mice when stimulated by IL-7 [23]. The possibility of dif-
ferent reactions of IL-7 in different tumor models was
described in the previous study [13]. These contradictory
findings indicate that more research is needed to deter-
mine whether IL-7 functions as a promoter or inhibitor
of tumor growth, but they also highlight IL-7’s associa-
tion with tumor development. However, there is a lack
of information regarding the correlation between IL-7
serum levels and the histopathological characteristics of
BC or the prognosis of the disease.

Thus, the aim of this study has been to observe if there
is any elevation in the IL-7 serum level in the EIBC
patients compared to the healthy control group. In addi-
tion, the correlation between the IL-7 serum level and
tumor size, histological type, histological grade, lympho-
vascular invasion (LVI) and perineural invasion (PNI),
metastatic lymph nodes, and molecular markers such
as estrogen receptor (ER), progesterone receptor (PR),
amplification of Her-2/neu, Ki-67 proliferation index,
molecular surrogate subtypes, age, and menopausal sta-
tus has been evaluated.

The data from this study will contribute to the discus-
sion about the role of IL-7 in the development of BC, in
particular, to evaluate the possibility of using IL-7 as a
tumor biomarker and prognostic indicator in BC.

Methods

This dual-center, cross-sectional, observational, and ana-
lytical study has been undertaken in the Clinic of Oncol-
ogy, University Hospital Center Zagreb, Croatia, and
the Department of Thoracic Surgery in the University
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Fig. 1 IL-7 induced intracellular signaling pathways. The non-hematopoietic cell-derived cytokine IL-7 has to combine with the IL-7R on the cell
membrane to realize its biological activity. IL-7R complex is a transmembrane heterodimer consisting of two subunits, the ligand-binding IL-7
receptor a chain and the common signal-transducing y chain (yc chain), which is shared by IL-7R, IL-2R, IL-4R, IL-9R, IL-15R, and IL-21R. JAK/STAT,
PI3K-Akt, and MAPK signaling pathways are involved and have specific roles in IL-7-mediated functions. Upon IL-7 binding to its receptor, IL.-7Ra,
the a and yc subunits dimerize. This induces intracellular, non-receptor tyrosine kinases, Janus kinases (JAK) 1 and 3, to activate and mediate the
IL-7 signaling transduction. To this end, the transcription factor Miz1 (Myc-interacting zinc finger protein 1) recruits JAK1 to IL-7Ra. This induces
phosphorylation of JAKT and JAK3, which in turn triggers STAT5 phosphorylation with subsequent dimerization to regulate gene expression, i.e.,
stimulate anti-apoptotic gene expression and inhibit pro-apoptotic gene expression. On the other hand, JAK1 and JAK3 phosphorylation leads to
the activation of MAPK and PI3K-Akt signaling pathway as presented in the figure
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Clinical Center of Kosovo in Prishtina, Kosovo, from
June 2018 until December 2019. In order to determine
the IL-7 serum level, blood samples (10 ml of venous
blood) have been taken from 213 EIBC patients, of whom
100 from Kosovo University Hospital and 113 from Croa-
tian University Hospital, prior to surgery and other onco-
logical treatments such as chemotherapy, radiotherapy,

endocrine therapy, or target therapy. On the other hand,
the blood samples (10 ml of venous blood) were also
taken also from the other 62 healthy participants, who
composed the control group, of whom 32 were from
Kosovo and the other 30 from Croatia. Blood samples
categorized in tubes have been identifiable only by the
numbers attributed to participants and have been stored
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frozen at temperatures of — 20 °C, in order to conduct the
analysis later.

Patients have been selected as consecutive among
women, aged 20—70 who are confirmed to have BC, by
biopsy, operable, and without distant metastases. Patients
with pathological conditions, such as acute and/or
chronic inflammatory diseases, rheumatoid disease, and
other malignancies occurring simultaneously; patients
receiving immune-modulatory therapy; patients previ-
ously treated by surgery, chemotherapy, radiotherapy,
target therapy, or endocrine therapy; and patients with
dementia, or any other psychological disorders unable to
willingly participate in the study, have been excluded. The
control group has been composed of women aged 20-70,
without breast tumors confirmed by ultrasound or mam-
mography in the last 3 months, or any other confirmed
malignancies, without any acute or chronic inflammatory
disease, as well as those not receiving immune-modula-
tory therapy.

In this study, the IL-7 serum level has been measured
using the “Sandwich” ELISA Immunoenzyme test, human
IL-7 antibody, and Platinum ELISA using research tools
from eBioscience Inc., located in San Diego, CA, USA.
After the surgery (partial or modified radical mastec-
tomy) with or without axillary lymph node dissection
or sentinel lymph node biopsy (SLNB), the histopatho-
logical specimen examinations have been performed
according to routine practice, and the histopathological
and immunohistochemical features have been evaluated.
Cancer staging has been conducted according to tumor
node metastasis (TNM)-classification by the American
Joint Committee on Cancer Classification (AJCC) [24].
The patients have been classified in accordance to their
pathological characteristics, including tumor size, histo-
logical types, histological grade, LVI and PNI, metastatic
lymph nodes, and molecular markers such as ER, PR,
amplification of Her-2/neu, Ki-67 proliferation index, and
molecular surrogate subtypes according to the St Gallen
consensus criteria [25]. The data on age and menopausal
status has been obtained from the patients as well.

IL-7 serum levels have been initially determined in all
the study participants, including patients and the control
group. Then, it was evaluated if there had been any dif-
ference in IL-7 serum levels between EIBC patients and
the control group. After that, appropriate analyses have
been done to see if there is any correlation between the
IL-7 serum level of the patients and the histopathologi-
cal characteristics of the tumor, as well as age and meno-
pausal status. In addition, the potential difference in IL-7
serum levels between patients coming from Croatia and
Kosovo has been evaluated.

After checking for normality of distribution, numeri-
cal variables have been presented as median and
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interquartile ranges. The differences in the distribution
of the numerical variables have been analyzed with the
Mann—Whitney U test and Kruskal-Wallis ANOVA test.
Associations between numerical variables have been ana-
lyzed as Spearman rank correlation coefficients. Analyses
have been performed with the statistical software SPSS-
22.0. A P-value<0.05 was considered statistically signifi-
cant. The diagnostic accuracy and the optimal cut-point
value for the IL-7 level between two groups have been
obtained based on the value of the area under the ROC
curve.

Results

Characteristics of all subject variables considered in the
two groups, Kosovo and Croatia, are shown in Table 1.
The two groups of participants were balanced in terms of
the clinical and pathological features of the tumors at the
time of the study.

We examined the contribution of IL-7 to early invasive
breast cancer. To this end, we analyzed serum levels of
IL-7. The IL-7 serum level in EIBC patients was signifi-
cantly higher than I control cases (P<0.001) (Table 2).

The diagnostic accuracy of a biomarker is a crucial fac-
tor. Accordingly, ROC curve analysis has been applied
to analyze the diagnostic accuracy of measurements and
optimal cut-point values for IL-7 level between verified
EIBC and control groups (Figs. 2 and 3).

Regarding the EIBC patients, there have been no cor-
relations between IL-7 serum level and tumor size, age,
and Ki-67 (%) (Spearman’s R=0.5, P=0.4; Spearman’s
R=0.5, P=0.6; and Spearman’s R=0.3, P=0.7, respec-
tively) (Table 3).

Patients with invasive lobular carcinoma (ILC) seem
to have a lower IL-7 serum level as compared to other
histological subtypes, and the difference is significant
(P=0.043). There have been no significant differences in
IL-7 serum levels between different stages of the disease,
molecular surrogate subtypes, and histological grades.
Immunohistochemical expression or absence of molecu-
lar markers, such as PR, ER, amplification of Her-2/neu
receptor, and proliferation index as measured by Ki-67,
as well as LVI and PNI, have not been correlated with
IL-7 serum level (Table 4).

There is no differentiation in the IL-7 serum level
between premenopausal and postmenopausal patients,
nor between patients coming from Croatia and Kosovo
(Table 5).

Discussion

A significantly higher IL-7 serum level in EIBC patients
as compared to healthy control cases (P<0.001) has
been noticed. On the other hand, no link has been
found between IL-7 serum levels and tumor size, lymph
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Variable Kosovo (n=100) Croatia (n=113) All (213)
Age

<40 years 12 1" 23

>40 years 88 102 190

Premenopausal 33 37 70

Postmenopausal 67 76 143
Histological type

IDC (NST) 76 89 165

ILC 16 14 20

Other 18 10 28
Axillary involvement

Yes 47 39 86

No 53 74 127
pN(+) status

NO 53 75 128

N1 20 27 47

N2 17 9 26

N3 10 2 12
Stage

| 19 58 77

Il 54 43 97

Il 29 10 39
Histological grade

G1 3 10 13

G2 69 69 138

G3 28 34 62
Ki-67%

<20 41 49 90

>20 59 64 123
ER status

ER+ 77 92 169

ER— 23 21 44
PR status

PR+ 20 45 65

PR— 80 68 148
Her2/new status

Her 2(+4) 24 16 40

Her 2(—) 76 97 173
LVI status

Positive 52 20 72

Negative 48 93 141
Metastatic lymph nodes

Positive 47 38 85

Negative 53 75 128
Molecular subtypes

Lum. A 35 42 77

Lum. B/Her2 neg 32 43 75

Lum. B/Her2 poz 12 8 20

Her2 positive 1" 8 19

Triple negative 10 12 22

IL-7/median (25-75%)  66.1 (31.5-183.3) 54.7 (18.0-134.3)
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Table 2 The distribution of the IL-7 serum level of the breast
cancer patients and the controls

Variable Control cases

(N=62)

Breast cancer
patients
(N=213)

Mann-Whitney
U test adjusted
z=9.23;

IL-7 serum 61.7 (243-1526) 4.6 (2.7-12) P<0.001
level median

(25-75%)

100 |-

(0]
o
|

Sensitivity: 73,7
Specificity: 83,3
Criterion: 13,4

(0}
o

A
o

Sensitivity

N
o

AUC = 0,854
P < 0,001

0 | T N NS S . | .
0O 20 40 60 80 100
100-Specificity
Fig. 2 The standard ROC curve analysis of all patients and the control
group. IL-7 level 14 has a sensitivity of 73.7% and a specificity of 83.3%

for carcinoma, with an AUC of 0.854 (95% Cl 0.803-0.896) at a cut-off
value of 134 pg/ml

i | M| N

node metastasis, or tumor progression from well to
poorly differentiated. The higher IL-7 serum level in BC
patients can be explained by the production of differ-
ent cytokines, including IL-7, by cancer cells [24], but
the discontinuing increase of IL-7 serum levels during
tumor growth and disease progression is controversial.
Another reason for the increase of IL-7 serum levels at
the start of tumor growth can be the counteraction of
the immune system to the tumor, producing various
cytokines, among them IL-7. However, as the tumor
progresses in growth, metastasis in lymph nodes, or
passes from well to poorly differentiated, the immune
parameters fail and are replaced by other inflamma-
tory cytokines, which support the tumor’s growth and
progression [26]. It is known that the immune system
has a key role in a mechanism of preventing the occur-
rence of cancer, but the immunity fails to control the
tumor growth and progression due to strong defense
mechanisms developed by the tumor [27-30]. In the
tumor microenvironment, immune cells that are tolerant
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Fig. 3 The ROC curve analysis of patients with high IL-7 values
(=99 pg/ml). IL-7 level 99 showed 88.9% sensitivity and 90.9%
specificity for carcinoma. AUC was 0.942 (95% Cl 0.819-0.991) at a

N
o
|

cut-off value of 41.8 pg/ml

Table 3 Correlation of the tumor size, age, and involved lymph
node numbers with IL-7 serum levels

Spearman’s coefficient P value
Tumor size (mm)/IL-7 0.057 P=04
Age/IL-7 0.024 P=06
Ki-67/1L-7 0.028 P=07

toward tumors, such as exhausted cytotoxic T lympho-
cytes, macrophages, and T helper cell type 2, can be
found, as well as more myeloid-derived suppression cells
(MDCS) and T regulatory cells (Treg), responsible for
inhibition of effector immune responses [31, 32]. Can-
cer patients frequently have low T cell counts and, as a
result, an immunosuppressive state [33]. Because IL-7
is responsible for the development, growth, and matu-
ration of T lymphocytes [6], low level of T lymphocytes
in patients with malignant diseases may be one reason
for the increase in circulating IL-7 levels. The increase
of the IL-7 serum level in the BC patients in this study
does not correspond with the Iranian study, in which
no elevation of the IL-7 serum level in the BC patients
has been noticed. Moreover, their results show a higher
level of IL-7 in the control group [12]. Furthermore, in
the Iranian study, a higher level of IL-7 was seen in the
serum of well-differentiated BC patients compared to
patients with poor differentiation, while in our study
there was no difference in the IL-7 serum level between
patients with poor and well-differentiated tumors. The
previous study has shown that the impact of the IL-785
variant through the activation of Akt has a critical role in
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cell proliferation, apoptosis, angiogenesis, and metasta-
sis [17], but in our study, there is no correlation between
IL-7 serum level and lymph node metastasis, LVI, or
PNI, and neither with tumor size has been noticed.
Interestingly, a lower value of IL-7 has been observed
in the serum of patients with ILC compared to patients
with invasive ductal carcinoma (IDC) and other histo-
logical subtypes, and the difference has been significant
(P=0.043). The differences are already evident both his-
tologically and clinically between the two main subtypes
of BC, ILC, and IDC, which account for about 95% of all
subtypes. Recent studies have also described marked dif-
ferences in genomic levels between these two subtypes,
while genetic level studies are still insufficient [34—36].
Given these differences, it can be probably assumed that
the immune system’s response may be different in these
two subtypes, specifically the production of different
cytokines, in this case IL-7. Determining the risk factors
that are associated with disease progression and metas-
tasis is of great importance in treatment planning as well
as in follow-up after treatment. Different surrogate sub-
types of BC have different courses of the disease. The
study done by Anwar et al. [37] found that patients with
luminal A-like had better disease-free and overall sur-
vival as well as bone metastasis, while patients with non-
luminal triple negative BC have a tendency to spread in
the lungs and generally have a poor prognosis. But, in
our study, there was no difference in IL-7 serum level
between several molecular surrogate subtypes and in
overexpression or not of molecular markers such as ER,
PR, and Her-2/neu. No differentiation has been found in
IL-7 serum levels between patients regarding age, as well
as between patients coming from Croatia and Kosovo.

Menopause is not a factor that causes BC, but there are
several risk factors associated with it. The longer expo-
sure to estrogen lasts, the greater the chance of devel-
oping BC. In a previous study [38], there were several
biological and clinical-pathological differences between
premenopausal and postmenopausal BC patients. There
was more pronounced heterogeneity and aggressive-
ness of the disease in the premenopausal group, with a
higher rate of lymph node involvement and, as a result, a
higher stage of the disease [38]. Molecular markers such
as ER, PR, and Her2/neu, which also serve as prognostic
factors, are distributed differently in premenopausal and
postmenopausal BC patients, with a tendency for over-
expression of the triple-negative cases in premenopausal
ones [39]. Also, the rate of the cell’s poor differentiation
is higher in premenopausal patients. Based on these data,
BC tends to be more aggressive and with a worse progno-
sis in premenopausal women. However, no difference has
been observed in the IL-7 serum level between premeno-
pausal and postmenopausal patients.
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Grouping variables

Categories of grouping
variables (n)

IL-/7 Median (25-75%)

P value

Histological subtype

Axillar involvement

T-stage

Stage

Grade

ER

PR

Her-2

Molecular surrogate subtypes

LVI

PNI

IDC (NST) (165)
ILC (20)

Other (28)

Yes (86)

No (127)
T1(103)
T2 (101)
T3 (9)

1(77)

I1(97)

111 (39)

1(13)

I1(138)

I11(62)

Positive (169)

Negative (44)

Positive (65)

Negative (148)

Positive (40)

Negative (172)

LumA (77)

LumB/HER2 neg (75)
LumB/HER2 pos (20)
Her-2 overexpression (19)
TN (22)

Positive (85)

Negative (128)

Positive (24)

Negative (80)

1
1

65.25 (29.4-166,0 Kruskal-Wallis ANOVA test value H (2.0) =6.30;
185 (69-150,3 P=0043
74.6 (23.4-148.0
70.9 (30.8-166.5 Mann-Whitney adj z=0.94; P=0.348
58.8(22.9-147.0
59.0(22.8-144.1 Kruskal-Wallis ANOVA test value
64.0 (25.1-166.7 H=03;,=086
57.9(26.9-182.0
52.1(19.2-1343 Kruskal-Wallis ANOVA test value H=1.72; P=042

)
)
)
)
)
)
)
)
)
63.6 (26-166.4)
79.9 (23.9-169.3)
424 (11.6-174.1)
624 (29.1-166.1)
624 (168-129.2)
59.0 (23.9-159.3)
66.1 )
40.5(11.7-1109)

)

)

)

)

7.3)

20.0-168.2

@

(

(

(

(

(

66.7 (29.9-168.1

668(266 1400

1(23.4-166.0

1(34.1-1839

1(189-11

526(239 90.0)

96.6 (43.9-225.3
(
(
(
(
(

Kruskal-Wallis ANOVA test value H (2.213) =

P=0.57

Mann-Whitney adj z=0.53; P=0.593

Mann-Whitney adj z=0.96; P=0.334

Mann-Whitney adj z=1.42; P=0.672

Kruskal-Wallis ANOVA test value H (5.47)
P=0.247

)
57.2(17.9-151.0)
62.6 (34.7-166.3) Mann-Whitney adj z=0.7; P=0484
62.4(23.1-156.0)
69.0 (37.9-166.8) Mann-Whitney adj z=0.87; P=0.385
54.5(22.9-158.1)

4.0;

1.14;

Table 5 Distribution of the IL-7 serum level in patients from
Kosovo and Croatia based on menopausal status

N IL-7/median (25-75%) P value
Country Kosovo (100)  66.1 (31.5-183.3) Mann-Whit-
Croatia (113)  54.7 (18.0-134.3) ney adj
z=142;
P=0.156
Postmenopausal  Yes (144) 67.0 (25.3-166.4) Mann-Whit-
No (69) 52.1(203-1373) ney adj
z=0.56;
P=0.575

Tumor markers have an important and ever-increasing
role in all aspects of malignant disease care. The detec-
tion of a tumor marker can be done in tissue or in vari-
ous body fluids, including serum, pleural fluid, or ascites.
Clinical use may be done for screening or early detection,

completion of diagnosis, determination of prognosis,
monitoring of the effectiveness of therapy, and follow-up
of disease and recurrence. As tumor markers, there can
be different substances: surface antigens, different cyto-
plasmic proteins, hormones, enzymes, different onco-
genes, and their products. Nowadays, when personalized
treatment is becoming more and more important, the
definition of genetic biomarkers has a special impor-
tance in the treatment of BC. The TNM staging system
has flaws, so in the 8th edition of the AJCC, ER, and
PR expression, as well as Her2/neu, as biological mark-
ers, have been included to determine clinical prognostic
staging more accurately. In addition, the use of genetic
biomarkers is recommended when it is possible. Three
of them (ESR1, PGR, and KIF2C) have already been
included in the AJCC recommendations [40]. The known
biological functions and pathways that are encoded by
certain biological markers enable their use to predict
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clinical outcomes as well as the evaluation of therapeu-
tic possibilities. In another study, Zhou et al. [41] exam-
ined gene expression data from the TCGA database of
BC patients. Analyses identified several important differ-
entially expressed genes, of which ABC;, CCL,,, FOX],,
IL,;RN, and MAP2K6 were factors associated with good
prognosis, while KCNIP; and MRPL,; were associated
with poor prognosis of the BC patients.

This study has some limitations. First, although the cri-
teria for inclusion of the participants in this study were
clear and meticulously respected, it is still impossible to
completely avoid that all participants in the study did not
have any additional malignant or unconfirmed inflam-
matory disease. Second, except for age and menopausal
status, other clinical data on patients is lacking. The lack
of data on parity, body mass index, hormone replacement
therapy, alcohol and tobacco use, diet, and physical activ-
ity limits our ability to have a clearer picture of the risk
factors that affect the occurrence of BC, and at the same
time, it limits our ability to assess the eventual correla-
tion between IL-7 and these risk factors.

Conclusion

Observing the significant increase in the IL-7 serum
level in the EIBC patients as compared to the healthy
control group, it can be assumed that IL-7 can be
used as a potential indicator for the diagnosis of BC.
The lack of correlation with tumor size, lymph node
metastasis, and all other histopathological character-
istics of the tumor, maybe due to the production of
IL-7 by immune system cells and not by tumor cells,
questions its use as a prognostic indicator. The re-
evaluation of the IL-7 serum levels of the patients
participating in this study in the near future, as well
as during follow-up, would enable assessing the cor-
relation between IL-7 serum level and potential dis-
ease recurrence and, at the same time, evaluate the
possibility of using it as an independent prognos-
tic factor. With a reconfirmation of the correlation
between IL-7 and BC through a study in a larger
number of patients as well as the eventual correlation
with the recurrence of the disease, the investigation
of IL-7 as a proinflammatory cytokine could be tested
as a poor prognostic factor and could help us to strat-
ify the risk of recurrence. On the other hand, it could
be used to follow up on the patients after oncologi-
cal treatment. However, further studies with an even
larger number of participants should be performed
in order to determine the origin of IL-7, whether it
is from BC cells or from the immune system cells, as
well as to see the correlation between IL-7 serum lev-
els and other interleukins.
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