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Abstract

Objective: The Aim of this study is to evaluate stress and anxiety by rating scale in breast cancer (BC) patients and
their association with interleukin-6 (IL-6), hypoxia-inducible factor-1a (HIF-1a), pathological and immunohistochemical
parameters. Methods: We analyzed serum concentrations of IL-6 and HIF-/a in 69 BC patients from western
Algeria using ELISA technique, with optical density measured at a wavelength of 450 nm. Estrogen receptor (ER),
progesterone receptor (PR), human epidermal growth factor receptor 2 (HER?2), and Ki-67 expression were assessed by
immunohistochemistry. Venous blood samples were collected in heparinized tubes. Additionally, stress and anxiety levels
were evaluated using standardized questionnaires and compared with the other measured parameters. Results: Analysis
of'the correlations between the various variables revealed a positive correlation between anxiety and HIF-1o (p = 0.049,
pearson correlation coefficient [PC] = 0.24), as well as between anxiety and the Scarff-Bloom-Richardson (SBR) grade
(p=0.037, PC =0.26). A negative association was also observed between HIF-1o and HER? status (p = 0.02, with the
mean HIF-1o level in HER2-positive patients being 0.01 compared to 0.27 in HER2-negative patients). No significant
association was found between IL-6 and stress (p = 0.4), nor between IL-6 and anxiety (p = 0.28). Conclusion: Our
results show a positive correlation between anxiety and HIF-1a, which plays a crucial role in tumor angiogenesis, as well
as with SBR grade. These findings suggest that anxiety may modulate tumor angiogenesis and contribute to increased
tumor aggressiveness and grade. A negative association was also observed between HER?2 and HIF-1o, which may be
explained by a negative regulatory mechanism between the HER2 and HIF-1a signaling pathways. Furthermore, no
association was found between stress or anxiety and IL-6 levels.
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Introduction lifestyle, chronic inflammation and psychological stress

[4].

Breast cancer (BC) is a heterogeneous disease
with different morphological appearances, molecular
characteristics, behavior and response to treatment [1],
with an estimated 2.3 million new cases occurring and
approximately 685 000 deaths, it was responsible for 16%
of cancer deaths in female individuals in 2020 [2].

Only about 50% of breast carcinomas can be attributed
to a physiological cause or genetic risk factor [3]. In
addition, as a multifactorial disease, the etiologies of BC
include not only distinct intrinsic factors such as genetic
status, but also environmental factors such as obesity,

The role of stress in the etiology of BC is the subject of
considerable interest. In addition, a potential relationship
between stress and BC risk has been examined in studies
of differing design with contradictory results [5]. The
stress caused by such events can affect the hypothalamic-
pituitary-adrenal axis (HPA) and cause disturbances in the
endocrine system, increasing cortisol levels and inhibiting
antineoplastic activity [6]. Furthermore, high anxiety,
followed by stressful events, increases the risk of BC
through intermediate parameters such as inflammatory
markers, cytokines, and interleukins by suppressing the

!Biology of Development and Differentiation Laboratory, Ahmed Ben Bella Oran, University, Oran, Algeria. *Department of the
Living and Environment, University of Sciences and Technology of Oran, Mohamed-Boudiaf, Oran, Algeria. *Department of
Medical Oncology, University Hospital Establishment of Oran, Faculty of Medicine, Ahmed Ben Bella Oran 1 University, Oran,
Algeria. *Faculty of Medicine, Abdelhami Ibn Badis University Mostaganem, Mostaganem, Algeria. *Immunology Laboratory,
Pasteur Institute of Oran, Oran, Algeria. °The National Center of Research in Social and Cultural Anthropology, Oran, Algeria.
*For Correspondence: saddek.yahia@gmail.com

Asian Pacific Journal of Cancer Prevention, Vol 26 3271



Saddek Yahia et al

immune system [7]. Persistent activation of the HPA
axis in the response to chronic stress and in depression
probably alters the immune response and contributes
to the development and progression of certain types
of cancer [8]. Other research showing that acute and
chronic psychological events also increase interleukin-6
(IL-6) concentrations confirms the existence of a close
link between an organism’s response to physiological
and psychological disturbance [9] , while other studies
also show that stress and anxiety can modulate tumor
angiogenesis. However, due to the multiplicity of
processes in a complex microenvironment, the role of
psychological events in tumor angiogenesis and how they
contribute to tumor progression are not fully elucidated
[10].

The accumulated understanding of stress and its
mechanism of action during the 20th century, combined
with enthusiasm about the impact of stress hormones
on the development of cancer, has given rise to a great
deal of research. Some strong but tentative hypotheses
have emerged in support of psychological events and
stress-induced carcinogenesis. However, the results of
epidemiological studies are contradictory, ranging from no
association to an association between stress and BC [11].

The main objective of this study is to evaluate
stress and anxiety by a rating scale in BC patients
from western Algeria and their association with the
immune system by examining serum /L-6 concentration
and also the relationship with tumor angiogenesis by
analysis of hypoxia-Inducible Factor-la (HIF-1a). We
also investigated their association with pathological,
immunohistochemical (IHC) parameters such as human
epidermal growth factor receptor 2 (HER2), estrogen
receptor (ER), progesterone receptor (PR) and cell
proliferation marker K-167, as well as lymph node number
(LN).

Materials and Methods

Population

The study was conducted on 69 patients newly
diagnosed with BC between 2020 and 2022. Our patients,
from western Algeria, were informed of the conditions of
the study and gave their informed consent to have their
blood drawn for our tests, as well as for the administration
of our stress and anxiety questionnaires.

Methods

Venous blood samples were collected in a heparinized
tube and centrifuged at 3000 rpm for 15 min. The plasma
obtained was conserved at —80°C until measurements
were made. The dosage of /L-6 and HIF-1a established
in biology of development and differentiation laboratory
(Ahmed Ben Bella Oran 1 University) and Pasteur Institute
of Algeria, Oran Branch (immunology laboratory).
IHC parameters such as ER, PR, HER2 and Ki-67
were performed in the anatomopathology laboratory
of EHU Oran. Other pathological parameters such as
LN count and tumor size were collected from medical
records. Socio-demographic information, anthropometric
characteristics and personal history were collected using
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a baseline patient questionnaire. Stress and anxiety
questionnaires were administered to patients to assess
their levels and compare them with other parameters,
it is important to note that the questionnaires on Stress,
and Anxiety were administered to patients during their
disease, whereas the survey questions focused on these
psychological factors before the onset of the disease.

Self-rated stress scales

The concept of stress is important in clinical practice
for diagnosis and treatment: a scale that has been used
satisfactorily in clinical practice for several years by
general practitioners, occupational physicians and
psychiatrists [12]. The stress questionnaire includes 11
items exploring 11 groups of possible reactions to stress.
The subject evaluates the importance of the reaction with a
score ranging from 1 (very little reaction) to 6 (extremely
important reaction). The score range is 11 to 66.

Anxiety assessment questionnaire

This anxiety questionnaire comprises § items, the
importance of each of which is assessed on a scale of 0
to 3. If the total exceeds 10 points, the person probably
suffers from marked anxiety [13].

Protocol Elisa sandwich test for IL-6 assay (HUMAN IL-6
ELISA KIT SIGMA - RAB0306) and HIF-1o. (HUMAN
HIF-10 ELISA KIT SIGMA - RAB 1057)

According to manufacturer’s recommendations the
suggested dilution for the serum of the normal plasma
sample is 2-fold. A volume of 100 ul of each standard
and sample are added to the appropriate wells. Incubation
is performed for 2.5 hours at room temperature. The
wells are washed four times with 300 ul of wash solution
followed by adding 100 ul of detection antibody in
each well. A second incubation is performed for 1 hour
at room temperature with gentle shaking. In the same
way as before, the wells are washed, and then 100 pl of
streptavidin solution is added to each well and incubated
for 45 minutes at room temperature with gentle shaking.
After a final wash, a solution of 100 ul of TMB substrate
reagent is added to each well. The final incubation is
performed for 30 minutes at room temperature in the dark
with gentle shaking. The reaction is stopped by adding
50 pl of stop solution. The optical density is measured
at a wavelength of 450 nm. (same steps and protocol for
HIF-10 and IL-6 assays).

Immunohistochemical study

IHC, which originated in 1942 with the publication
of Coons et al. [14], is a method for detecting proteins or
other antigens in tissue sections. The aim of this technique
in our work is to determine the quantity of HER2, PR, ER
and Ki-67 proteins present in BC cells.

Statistical analysis

Statistical Package for Social Sciences (SPSS)
version 30.0 was used for the statistical analysis. A
descriptive analysis of pathological and IHC parameters
was performed. Pearson correlation was used to
compare quantitative parameters including /L-6, HIF-
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1o, stress and anxiety scale, Ki-67, SBR grade and LN
count. Independent samples T-test was used to look for
association between qualitative parameters including
HER?2, ER, PR, and quantitative parameters previously
reported. P <0.05 was considered statistically significant.

Results

The results of the descriptive analysis show that
77% of cases are HER?2 positive versus 23% negative,
more than half of ER and PR hormone receptors are
positive with 66% and 59% respectively. The right breast
represents 49.3%, the left 47.8% and bilateral represents
2.9%. 7.2% of our patients are single versus 92.8 married.
81% of women were breastfeeding versus 19% who
did not breastfeed. Patients aged 50 or over represented
47.8%, and those over 50 represented 52.2%. BC with a
family antecedents (FA) were identified in 52.4% of cases,
while 48.6% of BC were identified without a FH. more
than half of our patients with tumor size T2 followed by
T1, T3 and T4 respectively. The results of the descriptive
analysis are shown in Table 1.

Association analysis of psychological (stress and
anxiety), pathological parameters and other tumor
markers with qualitative IHC parameters (HER2, ER,
PR) showed a negative significant association between
Hif-1a and HER2+ with p = 0.02, given that the mean
concentration of Hif-1a in HER2+ is 0.01 and HER2- is
0.27. An association negative was also found between the
cell proliferation protein Ki-67 and ER with p = 0.043,
the mean percentage of Ki-67 in ER+ is 21.24 and ER-
is 33.63. No significant association was found between
other parameters and IHC parameters. The results of the
analysis are presented in Table 2.

Correlation analysis between the various variables
shows that there is a positive correlation between anxiety
and stress with P = 0.001 and correlation coefficient
(CC) = 0.57. Positive correlations were also found
between anxiety and Hif-1a and also with SBR grade
with p=0.049, 0.037 and CC =0.24, 0.26 respectively. A
positive correlation was also found between lymph node
count and Ki-67 protein with p = 0.047 and CC= 0.31.
BMI was positively correlated with tumor size and also
lymph node count with P = 0.043, 0.03 and CC= 0.24,
0.26 respectively. A positive correlation was also found
between lymph node count and Ki-67 protein and also
with tumor size with p=0.047, 0.042 and CC=0.31, 0.25
respectively. no significant correlations between other
parameters. The results of the correlations are presented
in the Table 3.

Discussion

Breast cancer (BC) is a heterogeneous disease and
the most common cancer among women with varied
morphological appearances, molecular features, behavior,
and response to therapy, their management relies on the
availability of robust clinical and pathological prognostic
and predictive factors to guide patient decision making
and selection of treatment options [1].

Clinical decision-making in BC is based on testing for

Table 1. Descriptive Analysis of Immunohistochemical
Parameters, Pathology and Other Variables

Parameters Number (Pourcentage)
HER2

Positive 16 (23)

Negative 53(77)
ER

Positive 46 (67)

Negative 23 (33)
PR

Positive 41 (59)

Negative 28 (41)
Breast affected

Right 34 (49.3)

Left 33 (47.8)

bilateral 2(2.9)
Marital status

Single 5(7.2)

Married 64 (92.8)
Breastfeeding

Yes 56 (81)

No 13 (19)
Age

>50 33 (47.8)

<50 36 (52.2)
Family antecedents

Yes 36 (52.4)

No 33 (48.6)
Tumor size

T1 12 (18)

T2 38 (55)

T3 11 (16)

T4 8 (11)

ER and PR by IHC and HER2 by IHC and/or fluorescence
in situ hybridization (FISH) [15]. HER2 overexpression
has been associated with a more aggressive phenotype and
reduced survival. HER2-positive patients account for 20-
25% of all BC cases [16, 17]. In addition, approximately
70% of BC patients are ER-positive and 60% are PR-
positive [15, 18]. Our results show that 23% of our patients
are HER2-positive, 66% are ER-positive and 59% are
PR-positive. these results are in line with previous data
in the literature.

The size of BC at diagnosis has always been
considered a fundamental determinant of clinical outcome.
However, the tendency of certain BC subtypes to behave
aggressively, despite their small size (<1 cm in diameter),
calls into question the principle that cancer size should
always be considered in therapeutic decisions [19]. Babu
K et al. noted that T2 tumor size accounted for more
than half the cases, or 52.7% [20]. Another study by
Subramaniam et al. found that the T2 tumor ranked first,
followed by T1 and T3 respectively [21] . Our results are
in line with previous findings in the literature.
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Table 2. Association Analysis of Pathological, Psychological and Other Tumor Marker Parameters with

Immunohistochemical Parameters

Parametres HER2 ER PR
Positive Negative Positive Negative Positive Negative

Stress
Average 27.37 28.97 28.58 28.54 28.24 29.03
Standard deviation 5.99 6.52 6.73 6.28 6.28 6.63
P value 0.39 0.98 0.63

IL-6
Average 110.61 129.12 76.7 217.36 77.61 193.51
Standard deviation 194.21 349.97 172.77 480.25 181.28 442.44
P value 0.84 0.2 0.22

Anxiety
Average 10.87 10.65 10.78 10.59 10.91 10.42
Standard deviation 4.24 3.71 3.83 6.28 3.93 3.68
P value 0.84 0.85 0.61

HIF-1a
Average 0.01 0.27 0.15 0.37 0.17 0.31
Standard deviation 0.001 0.84 0.63 0.92 0.67 0.85
P value 0.02 0.27 0.45

Ki-67
Average 28.44 25.45 21.24 33.63 24.46 29.36
Standard deviation 14.42 19.29 14.55 21.62 16.92 20.9
P value 0.66 0.043 0.41

Tumor size
Average 1 2.1 2.14 1.95 2.15 1.96
Standard deviation 0.29 0.84 0.81 0.74 0.85 0.67
P value 0.64 0.37 0.31

SBR grade
Average 2.25 2.31 2.23 2.4 2.21 2.42
Standard deviation 0.44 0.55 0.48 0.59 0.47 0.57
P value 0.68 0.25 0.12

Lymph node count
Average 1.93 1.56 1.76 1.45 1.92 1.26
Standard deviation 1.08 2.72 2.74 2.21 2.08 0.47
P value 0.61 0.65 0.32

body mass index (BMI)
Average 27.77 28.3 28.25 27.99 28.44 27.74
Standard deviation 6.27 5.66 6.28 4.74 6.25 5.05
P value 0.75 0.85 0.63

The incidence of BC varies from country to country,
but genetics and family antecedents (FA) influence its
incidence [22]. According to the results of a case-control
study, a history of BC is associated with a two-fold
increase in the risk of developing BC [23]. The researchers
stated that the clinical management of BC in women
with or without a FA of cancer and with knowledge
of the underlying mutations should be no different.
Having a family history of BC may be a candidate for
chemoprevention with tamoxifen or intensified BC
screening with magnetic resonance imaging [24]. Our
results show that patients with a FA were identified in
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52.4% of cases, which is a very high proportion. These
results are consistent with previous literature showing that
FA is an important risk factor in BC.

In our series, 49.3% of tumors were located in the right
breast and 47.8% in the left breast, bilateral tumors were
found in 2.9% of cases. This rate is comparable to that of
El Fouhi et al. [25] with 50.2% of cases on the left, 44.7%
on the right and 1.3% bilateral.

Breastfeeding is the biologically normative way of
feeding human infants and reduces the risk of BC in
mothers [26]. According to a report by the World Cancer
Research Fund and the American Institute of Cancer



Table 3. Correlation Analysis between Different Quantitative Variables

DOI:10.31557/APJCP.2025.26.9.3271
Impact of Chronic Stress and Anxiety on IL-6 and HIF-1o in Breast Cancer

Parametres Body mass  Tumor  lymph node SBR  Ki-67 HIF-la Anxiety Stress [IL-6
index (BMI) size count Grade
IL-6 1
Pearson correlation -0.05 -0.13 -0.15 -0.08 0.13 -0.06 -0.135  0.26
p-value 0.67 0.29 0.2 0.5 0.39 0.6 0.28 0.40
Stress 1
Pearson correlation -0.03 -0.14 -0.15 0.009 -0.001 -0.09 0.57
p-value 0.81 0.24 0.2 0.94 0.99 0.44 0.001
Anxiety 1
Pearson correlation -0.11 -0.03 -0.17 0.26 0.01 0.24
p-value 0.37 0.8 0.15 0.037 094 0.049
HIF-1a 1
Pearson correlation 0.02 0.1 -0.08 0.15 -0.07
p-value 0.86 0.37 0.46 0.19 0.62
Ki-67 1
Pearson correlation 0.19 0.08 0.31 0.08
p-value 0.22 0.57 0.047 0.58
SBR Grade 1
Pearson correlation -0.01 0.11 0.12
p-value 0.89 0.35 0.3
lymph node count 1
Pearson correlation 0.24 0.25
p-value 0.043 0.042
Tumor size 1
Pearson correlation 0.26
p-value 0.03
Body mass index (BMI) 1

Pearson correlation

p-value

Research, breastfeeding is beneficial to women’s health
and breastfeeding has been shown to reduce the number
of cases of BC [27] . Analysis of our results shows that
78.1% of women breastfeed, compared with 21.9% of
women who do not breastfeed. Our findings show that
our patients maintain breastfeeding and that there may be
risk factors other than breastfeeding associated with BC.

New risk factors have been studied, including
psychological stress an imminent risk factor with a
documented negative impact on neuro-endocrine and
immune system [11]. BC is associated with symptoms
which are physical, psychological, and cognitive.
Prolonged conditions of stress, such as those caused by
stressors, predispose the body to diseases such as BC. It
has been suggested that BC is correlated with prolonged
exposure to stress [28].

Psychological stressors are social and physical
environmental conditions that challenge an organism’s
coping skills and resources [29]. A response to stress,
caused by a real or imagined threat (stressors), can be
described as an organism’s state of anxiety in response
to a challenge to its homeostasis [30]. During this state,
the body initiates an integrated reaction comprising
physiological and behavioral responses. Internal threats,

or systemic stressors, include physical changes in the
body, such as hypoglycaemia or hypovolaemia (reduced
blood volume), which occur [31]. In addition, several
studies have shown that stress and anxiety are significantly
associated [30]. Our results are in line with the literature
show that there is a positive correlation between stress
and anxiety.

Psychological evaluation of anxiety in women
with suspected or diagnosed BC can provide psycho-
oncological evidence to predict disease progression and
tailor specific oncological therapies. In addition, psycho-
oncological assessments have shown that anxiety is a major
risk factor for the unfavorable evolution of oncological
disease [32]. Anxiety to some degree, triggering the
release of catecholamines by the body. The b2-AR agonist
activated autocrine vascular endothelial growth factor
(VEGF) in vascular endothelial cells (VECs), which then
recognized and activated their VEGFR2 receptors. Plexin
Al is required for VEGF activation by VEGFR2 and
affects vascular endothelial cell proliferation, migration
and tube-forming capacity via activation of the janus
kinase 2-signal transducer and activator of transcription
3 (JAK2- STAT3) signaling pathway in VECs to promote
tumor angiogenesis [10]. HIF-1o is known to act on the
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specific domain of the VEGF promoter region involved
in angiogenesis [33]. In addition, expression of VEGF is
up-regulated during hypoxia by HIF-1o [34] . Anxiety
influences tumor angiogenesis through VEGF secretion,
activating the b2-AR- HIF-1a pathway with prominent
expression of pro-angiogenic growth factors VEGF,
the tumor microenvironment has become “highly
vascularized”, favoring malignant tumor progression
[10]. In the present study, a positive correlation was
found between anxiety level and HIF-Ia, our results
support literature data that anxiety influences the HIF-1a
signalization pathway which is a transcription factor
essential for VEGF expression and tumor progression.
Further studies are needed to understand the molecular
mechanism by which anxiety influences the preceding
signaling pathways.

SBR grade, an influential prognostic factor in BC, has
also been associated with cell proliferation, a consistent
indicator of response to chemotherapy. Determining an
association between SBR grade and responsiveness would
be clinically useful [35]. Hao et al. [36] in a study of
glioma, found that anxiety was positively correlated with
an increase in disease grade. Another study by Bergerot
et al. [37] found that most women with high-grade
neoplasms suffered of anxiety. Smith et al. [38] noted that
there is an influence been anxiety and several other cancer
factors, including grade. In the present study, we also
found a correlation between anxiety and BC SBR grade.
Our results are in line with previous data in the literature
showing an association between SBR grade and anxiety.
More studies are needed to understand all the molecular
mechanisms between psychological changes, notably
anxiety, and BC grade.

LN status is crucial for predicting clinical classification
and treatment decisions in BC early-stage, and may be
the main indicator of locoregional recurrence [39]. The
analysis of biomarker Ki-67, to predict LN metastases is
now routinely performed by IHC, which correlates fairly
well [40]. It has been reported that Ki-67 expression may
be associated with LN [41]. Another study found that high
levels of Ki-67 were positively correlated with a higher
incidence of LN metastasis, including the number of LN
containing tumor cells and the rate of LN metastasis [42].
Data from previous studies agree with our results, which
show that Ki-67 is correlated with LN count.

A large number of studies have been carried out
on the relationship between inflammation and cancer.
It is well recognized that inflammatory diseases can
increase the risk of cancer development during tumor
initiation, promotion, progression and metastasis. /L-6,
one of the best characterized pro-tumorigenic cytokines,
has been extensively studied due to its central role in
physiological and pathological processes. /L-6 is also
elevated in many solid tumors, including BC, which is
linked to poor prognosis and metastasis [43]. A study has
shown that I1-6 is a good prognostic factor and has been
reported as a marker of favorable outcome in BC [44].
Another study has shown that inflammatory pathways
and genes are strongly upregulated by several different
oncogenes including HER2 and are essential to their
ability to transform [45]. Our results showed that /L-6
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was not associated with HER2 which agrees with the
results of Milovanovi¢ et al. [46] suggesting that its
prognostic effect was independent of HER?2. In addition,
no association was found with other parameters including
ER, PR, LN count and Ki-67. The results obtained are
in line with the study carried out by Baharun et al. [47].

Over the last three decades, numerous preclinical and
clinical psychoneuroimmunological and neurobiological
studies have been published to investigate in detail the
mechanisms underlying the links between stress and
cancer. In addition, preclinical studies have shown that
interventions that reduce the transmission of stress-related
signals from the nervous system to peripheral tissues
reduce the incidence of cancer, attenuate cancer growth,
inhibit the development of metastases and enhance the
effects of oncological therapy [48]. During acute stress,
the SAM axis activates the release of norepinephrine,
commonly known as the “fight or flight” response.
Following activation of the SAM axis, the HPA axis
releases endocrine glucocorticoids, i.e. cortisol. Activation
of cortisol by the HPA axis activates immune cells,
including inflammatory cytokines (e.g. /L-6) to cope
with the immediately perceived stressor, which then
influences the maintenance of health or vulnerability to
disease [49]. The effect of stress and stressors on /L-6
has been studied in a variety of ways and significant
changes in /L-6 induced by stress in plasma or serum
can be distinguished [9]. Our results demonstrate that
there is no correlation between /L-6 and stress, as well as
anxiety. A study by Jehn et al. [50] concluded there was
no association between /L-6 and anxiety in metastatic
BC. A meta-analysis showed that chronic stressors had
no relationship with quantitative measures of the immune
system [51]. Another study showed that /L-6 levels in
BC patients were all higher in the stressed group, but not
significantly so [52]. These data support our findings.

In the last few years, obesity has been identified as
a risk factor for the development of BC, and has been
associated with a poor outcome [53]. The molecular
mechanisms involved are unclear. Systemic leptin levels
increase in obese individuals (BMI, greater than 25) and
leptin stimulates BC cell growth in vitro [54]. It has been
demonstrated in vitro that leptin, which increases in the
circulation in proportion to body fat reserves, promotes the
growth of BC cells. Animal models have also identified
leptin as an important factor in the development of
mammary tumors [53]. A recent study showed that leptin
transactivates HER2/neu and promotes the growth of BC
cells overexpressing HER2/neu, and its overexpression
in breast tumors is associated with poor prognosis and
invasive BC [55]. Studies carried out by Babu et al. and
Biglia et al. [20, 56] found that BMI correlated with BC
size. Another study by Kaviani et al. [57] found that
obesity was correlated with the presence of metastases in
axillary lymph nodes. Our results are in line with previous
data in the literature that BMI is correlated with tumor
size and lymph node count. Further studies are needed to
understand the molecular mechanism and the molecules
involved.

HIF-1a expression in BC is associated with more
aggressive disease, as HIF target genes may promote cancer
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cell survival in the hypoxic tumor microenvironment by
regulating processes such as glycolysis, angiogenesis and
metastasis. We still don’t understand how growth factor
signaling modulates the cellular response to hypoxia,
nor what the implications are for HER2-positive BC
[58]. Dong et al. [59] found that HIF-1a expression was
elevated and correlated with HER2-negative BC. Another
study by The Cancer Genome Atlas Network showed that
high expression of HIF-Ia target genes is commonly
observed in HER2-negative BC [59]. Chaturvedi et al.
[60] also found that the signaling loop of HIF-1a is
expressed in the triple-negative type. In the present study,
we found a significant negative association between HIF-
la and HER2 (HIF-1o concentrations were higher in
HER2-negative molecular types). These data agree with
the results of previous studies in the literature. Further
research is required to study the signaling pathways that
link HER?2 and HIF-1a, to understand the molecular
mechanisms between the two molecules.

In conclusion, our results show a positive correlation
between anxiety and the transcription factor HIF-1a,
which plays a very important role in tumor angiogenesis,
and also with SBR grade, a major prognostic factor in BC,
suggesting that anxiety may modulate tumor angiogenesis
and increases tumor aggressiveness and grade.

Furthermore, no association was found between stress
and other pathological and IHC parameters, suggest that
stress does not impact these parameters. We also found no
association between stress, anxiety and the inflammatory
marker /L-6, suggesting that these psychological events
do not influence /L-6 expression. A negative association
was also found between HER2 and HIF-1a, which can
probably be explained by a negative control mechanism
between the HER?2 and HIF-1a signaling pathway.

Ki-67 was also found to be associated with the
number of LN, stating that high expression of this protein
significantly increases the risk of LN metastases in BC.
Finally, an association was found between BMI and the
number of lymph nodes, as well as with SBR grade,
indicating that obesity plays a very important role in
breast cancer progression, particularly on LN metastasis
and SBR grade.
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