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ABSTRACT

Breast cancer is cancer that forms in the cells of the breasts.Most women diagnosed with breast cancer are over
the age of 50, but younger women can also get breast cancer. A total of 115 women patients with breast tumor
(55 malignant and 60 benign) and 40 females as a control group. Epidemiology and risk factors were determined
using questionnaire form. Different blood and immunological parameters were evaluated. Results indicated
obvious relation between risk factor and breast cancer (BC), among these factors is the age; the most frequent
age for breast cancer was that at age group (38- 47). The study showed, there was a marked increase in the total
mean of WBC count, granulocytes, lymphocytes and monocytes in breast cancer and benign breast disease
when compared with control group (P < 0.05). There was a significant increase in the concentrations of all the
immunological parameters (IL- 6, IL- 8, IFN- y) and tumor marker CA15- 3, the oxidative stress (Adenosine
Deaminase) activity, 1gG, IgM, IgA, C3 and C4 in patients in comparison with the control group.
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INTRODUCTION

Cancer is the second leading cause of death globally, and is
responsible for an estimated 9.6 million deaths in 2018.
Globally, about 1 in 6 deaths is due to cancer. Approximately
70% of deaths from cancer occur in low- and middle-income
countries. (WHO, 2018). Breast cancer is the second most
common type of cancer after lung cancer. One woman in ten
will develop the disease and one in 29 will die as a direct result
of it (Wernberget al., 2009). Generally, breast cancer refers to
cancer originating from breast tissue (Martini et al., 2006). In
Iraq, breast cancer is the commonest type of female
malignancy, accounting for approximately one- third of the
registered female cancers according to the latest Iraqi Cancer
Registry (Alwan, 2016). The incidence of breast cancer in Erbil
city was more common than the other type of cancers (lraqi
Cancer Registry, 2005). Breast cancer is a multifactorial
disease and every woman is at risk for developing breast
cancer. Several relatively strong risk factors for breast cancer
have been known which include female gender, age, previous
breast cancer, hereditary factors, early age at menarche, late
age at menopause etc...... ) (Stuart, 1998; Ahmed et al., 2006;
Kaminskaet al., 2015).

During the development of cancer, the ability of the
immune system to identify and destroy nascent tumors and
thereby to function as a primary defense against cancer has
been debated for many years. The functioning of both innate
and the adaptive immune system plays a role in preventing
relapse in women with breast cancer (Pandyaet al., 2016).
Cytokines, signaling molecules that mediate and regulate
immunity and inflammation, are an important component of the
biological milieu associated with breast cancer. They have
been used as biomarkers in research for prognosis and have
been associated with symptoms and adverse outcomes in
multiple conditions, including breast cancer (Ahmed et al.,
2006 and Abbas et al., 2015). Tumor markers are substances
that can be found in the body when cancer is present. Elevated
tumor markers level in blood are found in less than 10% of
patients with early disease and in about 70% of patients with
advanced disease (Duffy, 2006).

Adipose tissue is abundant in the breast cancer
microenvironment; interactions with cancer cells create cancer-

associated adipocytes which produce a variety of adipokines
that influence breast cancer initiation, metastasis,
angiogenesis, and cachexia. Interleukin (IL)-6 has emerged as
key compound significantly produced by breast cancer cells
and adipocytes, with the potential of inducing proliferation,
epithelial-mesenchymal phenotype, stem cell phenotype,
angiogenesis, cachexia, and therapeutic resistance in breast
cancer cells (Gyamfiet al., 2018). In breast cancer, the
increase in adipocyte IL-6 secretion is regulated by paracrine
interaction with tumor cells. The increased secretion of IL-6 in
CAAs and the pleiotropic roles associated with IL-6 make the
potential effects of adipocyte-derived IL-6 on breast cancer
cells an interesting area of research (Lee et al., 2017).
Interleukin-8 (IL-8) is a chemokine that has an autocrine and/or
paracrine tumor-promoting role and significant potential as a
prognostic and/or predictive cancer biomarker (Todorovi¢-
Rakovi¢ and Milovanovi¢, 2013). IL-8 is highly expressed in
ER- breast cancers, but it increases invasiveness and
metastatic potential of both ER- and ER+ breast cancer cells.
It is also highly expressed in HER2+ breast cancers. In
addition to being elevated in the sera of cancer patients.
Higher IL-8 levels are typically found in high-grade peritumoral
fluids rather than low-grade tumors and benign conditions, with
the exception of inflammatory processes indicating that local
IL-8 production is related to malignant processes (Kotyza,
2012). The role of IFN-y has been documented in both breast
cancer pathogenesis and patients’ response to treatments.
IFN-y has been initially recognized for its role in antitumor host
immunity which is exerted through induction of Th1 polarization
and activation of both cytotoxic T cells (CTLs) and dendritic
cells (Mandaiet al., 2016). An ideal cancer marker for breast
cancer would be clinically useful in many ways and, therefore,
has been searched for decades (Fineket al., 2007). CA 15-3 is
regarded as the most suitable cancer marker and therefore
became established in the clinical routine worldwide. However,
its sensitivity is still unsatisfactory in the early stages of primary
breast cancer (Laessiget al., 2007). The significance of ADA in
the breast cancer development seems to be particularly
important as its activity regulates the pool of intra- and
extracellular adenosine, a key modulator of a cell function via
adenosine receptor-dependentand independent mechanisms.
It has been shown that both ADA isoenzymes were elevated in
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tumor tissues of patients with breast cancer correlating with
tumor grade, size and lymph node involvement (Mahajanet al.,
2013;Jafariet al., 2017).

The present study was aimed to shed light on the
prevalence, epidemiology, risk factors and immunological
profile of breast tumor (malignant and benign), in female
patients through the following parameters. White blood cell
(WBC) and differential leukocyte count (DLC). Cytokines
including: (Interleukin-6, Interleukin-8 and Interferon-gamma).
Serum level of CA15-3.Serum adenosine deaminase
activity.Immunoglobulins (1gG, IgA and IgM). Complement
components (C3 and C4).

SUBJECTS AND MATERIALS

Patients and Control group: The study was involved 115
patients women with breast mass (55 malignant which
confirmed by biopsy report and 60 benign) attending Rizgary
and Hawler Teaching Hospital in Erbil City. The age of patients
was ranged from 18- 71 years and the mean was (44.5) years.
Total of 40 women selected as control group, they were
matched with patients by age group without any history of
breast problem or neoplastic disease. Data were collected by
interview with patients and control group, a questioner form
were provided to each patients which include (age, age at
menarche, regularity of menstruation, marital status, age at
marriage, age at first pregnancy etc.) and clinical file were
created for each patient who attends to these two hospitals for
the first time, in spite of histopathological diagnosis for each
patients.

Twenty-four hours before operation of breast mass
samples of venous blood (seven ml) were collected from each
patient and control group by sterile disposable syringes. The
blood was divided into two aliquot 3ml into EDTA tube for
complete and differential leucocyte count and the second into
gel tube to obtain serum for determination of the
immunological parameters by ELISA, which include (IL-6, IL-8
and IFN-Y) the study also include tumor marker CA15.3 and
adenosine deaminase activity investigation. The serum level of
immunoglobulins (IgA, 1gG and IgM) complement protiens (C3
and C4) were evaluated by immunodiffusion plate method.

Analysis of data was performed by using (statistical
package for social science (SPSS) version 18). Results were
expressed as (Meant S. E). Statistical differences were
determined by LSD and Duncan test for multiple comparisons
after analysis of variance (Two Way ANOVA). P< 0.05 was
considered statistically significant (Petrie and Sabin, 2000).

RESULTS

Results indicated obvious relation between risk factor and
breast cancer (BC), the highest number of breast cancer
patients were found at age interval (38- 47) year, while the
lower or minimum record was at aged 58 and older, while the
higher number about benign breast disease patients (BBD)
was found at age interval (28- 37). Table 1.summarize the
demographic characteristic and major risk factors among BC
and BBD. Percentage of BC patients starting age menarche
after 12 years (54.5%) was higher when compared with
patients starting at or before 12 year (45.4%). Age of first
pregnancy in 20 years and greater which was higher than
other group (56.3%). Nearly 16% of BC patients were
nulliparous while 61.8% of patients have 1-6 children. The
results indicated that the percentage of BBD patients which
diagnosed premenopausal was higher than postmenopausal
(80%). BC Patients which not used hormone replacement

therapy has higher percentage (83.6%) when compared with
patients used HRT (16.3%). About half of the patients recorded
positive family history.

Table 1: Demographic characteristic and major risk factors among breast
cancer (BC) and benign breast disease (BBD).

Characters Malignant Benign
N=55 % N=60 %
Age groups
18-27 14.54% 20%
28-37 23.66% 26.66%
38-47 27.27% 23.23%
48-57 20% 16.66%
>58 14.54% 13.33%
Age of menarche
<12 %45.45 25 %16.66 10
>12 %54.54 30 %383.33 50
Body mass index:
<20 %7.27 4 % 3.332
20-25 %18.18 10 %55 33
>25 %74.54 41 %41.66 25
Age of first pregnancy:
None(single or infertile) %16.36 9 %16.66 10
Before 20 %27.27 15 %36.66 22
20 and greater %56.36 31 %46.66 28
Age of diagnosis
Premenopausal %65.45 36 %80 48
postmenopausal %34.54 19 %20 12
Type of diseases
Invasive Lobular | Lipoma = 20
carcinoma = 0 33.33%
Invasive Ductal | Fibroadenoma =10
carcinoma = 40 | 16.66%
100%
Stages Fat necrosis = 4
6.66%
First=0 Dermatitis =5
8.33%
Second=14 Duct ectasia =4
25.45% 6.66%
Third=16 29% Unknown = 17
28.33%
Fourth=16 29%
Unknown=9
16.36%
Family history
No %55 30 %75 45
First degree 16 29% %38.33 5
Second degree %95 %16.66 10
Third degree %7 4 Nil 0%

The numbers of patients diagnosed as stage third and
fourth were higher (29%) when compared with those stage
two, unknown and first stage (25.4%, 16.3% and 0.0
respectively). According to the type of benign breast disease,
the unknown cause showed higher percentage when
compared with other types.

Results showed remarkable differences between studied
group regarding the total white blood cell count. Granulocytes
found to be increased significantly in BC, BBD and control
group. The results of lymphocytes and monocytes were also
revealed significant raising in both group of patients compared
to control group (Table 2).

Table 3 reveal the variations in studied cytokine that
might have a huge contributing in progression and
development of breast cancer. All of IL-6, IL-8 and IFN- y were
remarkably increased in BC and BBD in comparison to control
and even between BC and BBD the difference was significant.

Tumor marker CA15.3 was evaluated in patients and
control group as its obvious from table (4a) the differences
between studied groups were significant. Oxidative stress was
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determined by measuring the ADA activity in serum of patients
and control, the variations were notable between patients and
control (Table 4b)

Complement proteins of the complement system were
also determined in order to evaluate the body response to the
immunological changes in the body. C3 and C4 were
evaluated and there was a significant difference between

patients and control, there was also remarkable differences
between both group of patients (Table 5).

Table 6 showed the results of evaluation of serum
immunoglobulins such as IgG, IgM and IgA in studied groups.
The findings revealed that there was significant variation in the
serum level of the mentioned immunoglobulins in patients and
control.

Table 2: Mean+ S.E of WBC count, and absolute leucocytes countin BC, BBD and control groups.

Group Parameters in (Mean * S.E)
WBC(x10%cell/mms3) Granulocytes(cell/mms3) Lymphocytes(cell/mm3) Monocytes(cell/mm3)
BC 8.470* + 0.21 58542 + 243 32082 + 205 5692 + 35
BBD 7.047° £ 0.24 4532° + 196 2042° + 769 549° + 24
Control 6.265° + 0.15 3863° + 143 1838° + 58 372°+ 16
Table 3: Mean+ S. E concentration of IL- 6, IL- 8 and IFN-y (pg/ ml) in BC, BBD and control groups.

Groups Parameters in (Mean = S.E)

IL- 6(pg/ ml) IL- 8(pg/ ml) IFN- y(pg/ ml)
BC 315.82+28.15 101.552+3.59 453.65% +46.65
BBD 177.87°+14.79 82.77°+1.88 299.37°+13.34
Control 83.57°+5.73 68.37°+2.2 143.37°49.13

Table 4a: Mean+ S.E of CA15- 3in BC, BBD and control groups.

Table 5: Meanz S.E of C3 and C4 mg/dl in BC, BBD and control groups.

Groups Parameter in (Mean + S.E) Groups Parameters in (Mean + S.E)
CA15.3 (U/ ml) Mean C3 mg/dl C4mg/ dI
BC 63.702+4.51 BC 265.34°+6.43 44.622+1.13
BBD 34.70°+1.07 BBD 175.58" +4.63 31.75°+0.60
Control 25.12°+1.08 Control 158.25°+5.5 24.05°+1.26
Table 4b: Mean+ S.E of ADA activity in BC, BBD and control groups.
Groups Parameter in (Mean + S.E)
ADA activity (U/ml) Mean
BC 29.342+1.93
BBD 21.5°+0.71
Control 14.96°+0.52
Table 6: Meanz S.E of IgG, IgM and IgA in BC, BBD and control groups.
Group Parameters in (Mean = S.E)
IlgGmg/ dl IgMmg/ di IgAmg/ dl
BC 1568.012+51.13 364.60°+13.93 395.542+24.54
BBD 1291.55" +38.48 274.23°+10.85 297.40° +9.55
Control 976.79°+53.54 220.11°+12.01 259.57°+15.88
DISCUSSION until onset of regular menstrual cycling was associated with

Our study was in agreement with Montazeriet al. (2003) and
Rennert (2009) which showed that the Iragi BC patients had an
age distribution that was nearly the same as that seen in Iran,
Egypt and Jordan. In Sulaimanyiah- Iraq also agreed with our
findings they found that currently diagnosed at advanced
clinical stages with 60% of patients being under 50 years of
age (Majidet al., 2010). A woman who began menstruating
when she was younger than 12 years old has a 10- 20%
increased risk of BC compared to one whose menstruation
started when she was older than 14 years of age (CGHFBC,
2012). In addition, women who experience a delayed natural
menopause (after the age of 55) are twice as likely to develop
BC compared to women who experience menopause before
the age of 45 (McPherson et al., 2000) which is in agreement
with our study.

Older age at menarche typically is reported to be
associated with reduced BC risk, while older age at
menopause is associated with increased risk. Our results
showed only one-fourth of the BC patients had irregular
menstruation to the extent that irregular menstrual cycles
reflect an ovulatory cycle, our findings support the hypothesis
that the cumulative number of regular ovulatory cycles
increases BC risk (Clavel-Chapelon, 2002). Rockhillet al.
(1996) found little support for the hypothesis that a longer time

reduced risk of BC, which is in contrast with our study. Other
reproductive events have also shown a linear association with
risk for BC, specifically, women who gave birth for the first time
before age 18 experience one- third the risk of women who
have carried their first full- term pregnancy after age 20 (Yooet
al., 2002). Women who have their first full- term pregnancy at a
relatively early age have a lower risk of BC than those who
never have children or those who have their first child relatively
late in life (Wohlfahrt and Melbye, 2001).

Premature termination of pregnancy appears to increase
BC risk; the breast is exposed only to the high estrogen levels
of early pregnancy and thus may be responsible for the
increased risk seen in these women (Dall and Britt, 2017).
Erlandssonet al. (2003) found no association between
abortions and increased risk of BC. Patrick (2007) found strong
relation between abortion and BC which is in contrast with our
result.

Use of estrogen replacement therapy is another factor
associated with increased hormone levels and it has been
found to confer a modest (less than two-fold), elevation in risk
when used for 10-15 years or longer (Brinton et al., 2008). The
long- term (more than five years) use of postmenopausal
estrogen therapy (ERT) or combined estrogen/ progestin
hormone replacement therapy (HRT) may be associated with
an increase in BC risk (Downing et al., 2007).
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Similar to our findings, others found most women who
get BC (approximately 80 percent) have no such family history
of the disease (Porch et al., 2002). There was an increased
risk of BC among Kurdish patients who had a positive family
history compared to case controls. Although 19% of Kurdish
BC patients gave a family history of BC and observed that BC
risk increased with increasing number of first- degree family
relatives with BC (Majidet al., 2010).

According of the WHO classification (WHO, 2011), the
most common histological type determined microscopically
was invasive ductal carcinoma. According to the AJCC system,
the frequencies were 7.6%, 45.1%, 31.5% and 15.7% for
stages |, Il, Ill and IV respectively (Alwan, 2010). For patients
with a designated stage, there was no significant relationship
between tumor stage and age nor was the relationship
significant when patients whose stage was unknown were
included (Majidet al., 2010).

Some studies agreed with our results which they had
shown that a high BMI was positively related with BC
(Amadouet al., 2013).A study done in Basrah in 2005 showed
significant association between increase body mass index and
risk of BC (Dahooz and Hawaz, 2005). Obesity is another
known risk factor for BC Obese women have an increased risk
for postmenopausal but not premenopausal BC.

White blood cells count is a nonspecific marker that
reflects systemic inflammation (Erlingeret al., 2004 and
Shankar et al., 2006). An increase in WBC count within the
clinically normal range was associated with increased risk of
death, cardiovascular disease and cancers in several
prospective studies (Grimm et al., 1985; Jeeet al., 2005 and
Kruse et al., 2011). Several studies reported that a greater
WBC count may predict increased mortality for cancers
(Friedman and Fireman, 1991; Jeeet al., 2005; Shankar et al.,
2006 and Thornton et al., 2008). The stromal tissues of tumors
have a high WBC count, and the inflammatory cell number and
their cytokines production seem to correlate with tumor
severity and prognosis (Balkwill, 2004).

In the present study, serum IL- 6 levels were found to be
significantly elevated in BC patients than that of control group.
This result was certified by other studies. Jiang et al. (2000),
Jablonskaet al. (2001) and Benoyet al. (2002). Where they
concluded that changes in values of certain cytokines could
have a diagnostic and prognostic role in cancer disease, and
the change in IL- 6 level mediated by tumor both directly and
indirectly is an important parameter that affects the course of
the disease. Elevated serum IL- 6 level would be a prognostic
parameter in BC patients. Pre- treatment IL- 6 and IL- 8 levels
are predictive mediators of response to therapy and prognosis
of patients with recurrent breast cancer (Yokoeet al., 2000),
which was also confirmed by Bachelotet al. (2003).

Interleukin- 8 was remarkably increased in patients with
BC in comparison with the controls. Kozolowskiet al. (2003)
demonstrated that breast cancer is associated with elevated
serum concentration of IL- 8 that is known stimulators of
angiogenesis as well as cancer cells proliferation and growth
(Koch et al.,, 1992 and Fu et al., 1998). However, results
obtained by different authors clinically are somewhat
inconsistent. Some authors (Zhang and Adachi, 1999; Yokoeet
al., 2000; Tiainenet al., 2019) reported elevated IL- 8 serum
concentration before treatment initiation as indicators of poor
prognosis in BC patients, others (Petriniet al., 1992 and Barton
and Murphy, 2001) did not reveal such dependence. Thus,
clinical value of these interleukins serum concentration
monitoring in BC patients remains to be fully elucidated.

Our study found high expression of IFN- y in serum of BC
and BBD patients. Several cytokines are known to promote the

dissemination of BC tumors to target organs and one of them
is interferon- gamma (IFN- y). Recently, IFN- y has also been
implicated to have a prominent role in immune responses to
tumors (Elpeket al., 2007). In contrary to this study, other study
reported decreasing in serum IFN- y breast cancer and BBD
patients, and they suggested that tumor cells are able to
escape from the control of this cytokine in the early tumor
stages; this could be due to a decreased expression of IFN- y
(Ignacio et al., 2007 and Hrubiskoet al., 2010).

Patients with metastatic disease were found to express
higher level of CA 15- 3 in their serum than that of non-
metastatic disease. Similar result was reported by others who
found CA 15- 3 levels in the patients with primary BC patients
were greater than normal control group (Miyaet al., 1992 and
Keyhaniet al., 2005). The physiologic function of MUCL1 is
unclear, the glycoprotein appears to play a role in cell
adhesion, immunity and the high levels present in cancer may
be causally involved in metastasis (Duffy et al.,, 2001).
Longitudinal studies of healthy women have demonstrated the
statistical significance of this marker to monitor breast cancer
patients (Agha-Hosseiniet al., 2009).

The mean value for total ADA activity in the serum of BC
and BBD were significantly higher than those of control group.
This result was in agreement with other studies which reported
an increased total ADA activity in the serum of BC patients
(Waliaet al., 1995; Canbolatet al., 1996 and Aghaeet al.,
2010).To discuss these findings, some authors suggest that
high ADA activities play an important role in the salvage
pathway activity of cancerous tissues and cells (Donofrioet al.,
1978 and Dornardet al., 1982), while others propose that
increased ADA activity may be a compensatory mechanism
against toxic accumulation of its substrates (adenosine) due to
accelerated purine and pyrimidine metabolism in the
cancerous tissue cells (Namiotet al., 1996; Garcia-Gill et al.,
2018).

In many pathological conditions such as cancer, some
component of the complement system elicits typical primary or
secondary changes (Whicher, 1978). An elevation in
complement levels is associated with a wide variety of
inflammatory disease and in cancer patients with progressing
tumors. It has been reported that complement works
synergistically with other system, especially with the immune
system composed of immunoglobulins and T and B
lymphocytes (Gminskiet al., 1992; Chaplin, 2010). A study
done by Vijyakumaret al., (1997) found elevated in the
concentration of C3 and C4 in the sera of patients with breast
cancer compared with benign and healthy group. They
suggested that the complement activity increased significantly
with the progression of the disease; also Li et al. (2005) found
increases of C3 component in the sera of patients with breast
cancer as well as benign breast diseases, which indicated
activation of the complement system in response to a general
disease process rather than proteins released by the tumor
cells themselves.

In the present study serum Ig analyses depicted a
significant increase in the level of serum IgG, IgA and IgM in
breast and benign cancer than in that of the normal, which
agree with the results reported by Ahmed et al. (2002);
Roberts et al. (2006) and Mahdi (2011). Contrary to the
present result, Lee et al. (2006) reported significantly
decreased levels of serum IgG in patients with cancers of
prostate and breast. Alsabti (2006) reported a positive
correlation between the extent of metastatic breast cancer and
the serum levels of various immunoglobulins particularly IgA.
The association of breast cancer with rises in serum Ig levels
particularly in IgA and 1gG suggests a defense reaction against
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increasing tumor load or the secretion of immunoglobulins
against the tumor.

CONCLUSION

Age group (38- 47) was the most susceptible group for breast
cancer. In breast cancer patients, some risk factors like (age at
menarche, age at marriage, BMI, age at first pregnancy, OCP
and family history) were more prevalent than BBD. In this
study, the serum cytokines (IL- 6, IL- 8 and IFN-y) were
remarkably increased in breast cancer and BBD patients.
CA15- 3 and ADA activity were significantly increased in breast
cancer and BBD patients. Serum immunoglobulins (IgG, IgA
and IgM) and complement components (C3 and C4) were
increased in breast cancer and BBD patients when compared
with the control group.

REFERENCE

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Abbas et al., 2015. A multi-targeted approach to suppress tumor-
promoting inflammation. Seminars in Cancer Biology. 35; suppl: 151-
184.

Abbas, A.K. (2000). Cellular and molecular immunology. W.B.
Sounders Company Philadelphia.

Aghaei, M.; Karami-Tehrani, F.; Salami, S. and Atri, M. (2010).
Diagnostic value of adenosine deaminase activity in benign and
malignant breast tumors. Arch. Med. Res., 41: 14-18.

Agha-Hosseini F, Mirzaii-Dizgah |, Rahimi A. Correlation of serum
and salivary CA15-3 levels in patients with breast cancer. Med Oral
Patol Oral Cir Bucal. 2009 Oct 1;14(10):e521-4.

Ahmad, S.; Faruqgi, N.A.; Arif, S.H. and Akhtar, S. (2002). Serum
immunoglobulin levels in neoplastic disorder of breast. LikSprava,
6:44- 46.

Ahmed, F.; Mahmud, S.; Hatcher, J. and Khan, S.M. (2006). Breast
cancer risk factors knowledge among nurses in teaching hospital
Karachi, Pakistan: A cross sectional study. Br. Med. Cancer Nurs.,
19: 5- 6.

Alsabti, E. (2006). Survival rates of breast carcinoma patients after
surgery and anaesthetic. J. Surg. Onco., 11(3): 261- 267.

Alwan N. A. (2010). Breast cancer: Demographic characteristics and
clinico-pathological presentation of patients in Irag. Eas. Mediterran.
Health J., 16(11):1159- 1164.

Alwan NAS. Breast Cancer Among Iraqi Women: Preliminary
Findings from a Regional Comparative Breast Cancer Research
Project. J Glob Oncol. 2016 Mar 16;2(5):255-258.

Amadou A, Hainaut P, Romieu I. Role of obesity in the risk of breast
cancer: lessons from anthropometry. J Oncol. 2013;2013:906495.
Bachelot, T.; Ray-Coquard, |.; Menetrier- Caux, C.; Rastkha, M.; Duc,
A. and Blay, J.Y. (2003). Prognostic value of serum levels of
interleukin 6 and of serum and plasma levels of vascular endothelial
growth factor in hormone-refractory metastatic breast cancer patients.
Br. J. Cancer., 88:1721- 1726.

Balkwill, F. (2004). Cancer and the chemokine network. Nat. Rev.
Cancer., 4(7): 540- 550.

Benoy, |.; Salgado, R.; Colpaert, C.; Weytjens, R.; Vermeulen, P.B.
and Dirix, L.Y. (2002). Serum interleukin 6, plasma VEGF, serum
VEGF, and VEGF platelet load in breast cancer patients. Clin. Br.
Cancer., 2:311 - 315.

Brinton LA, Richesson D, Leitzmann MF, Gierach GL, Schatzkin A,
Mouw T, Hollenbeck AR, Lacey JV Jr. Menopausal hormone therapy
and breast cancer risk in the NIH-AARP Diet and Health Study
Cohort. Cancer Epidemiol Biomarkers Prev. 2008 Nov;17(11):3150-
60.

Canbolat, O.; Durak, I; Cetin, R.; Kavuticu, M.; Demirci, S. and
Osturk, S. (1996). Activities of adenosine deaminase, nucleotidase,
guanase and cytidinedeaminase enzymes in cancerous and
noncancerous human breast cancer. Br. CancerRes. Treat., 37:189-
193.

Chaplin DD. Overview of the immune response. J Allergy
Clinimmunol. 2010 Feb;125(2 Suppl 2):S3-23.

Clavel-Chapelon F; E3N Group. Cumulative number of menstrual
cycles and breast cancer risk: results from the E3N cohort study of
French women. Cancer Causes Control. 2002 Nov;13(9):831-8.
Collaborative Group on Hormonal Factors in Breast Cancer.
Menarche, menopause, and breast cancer risk: individual participant

19.

20.

21.

22,

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

meta-analysis, including 118 964 women with breast cancer from 117
epidemiological studies. Lancet Oncol. 2012 Nov;13(11):1141-51.
Dahooz, Z.K. and Al-Hawaz MH. (2005). Changes in the Etiological
Factors Pattern of Breast Cancer in Basrah. Basrah J. Surg., 11(2):
71-77.

Dall GV, Britt KL. Estrogen Effects on the Mammary Gland in Early
and Late Life and Breast Cancer Risk. Front Oncol. 2017 May
26;7:110.

Donofrio, J.; Coleman, M.S.; Huton, J.J. and Daoud, A. (1978).
Overproduction of adenosine deoxynucleosides and deoxynucleosine
in adenosine deaminase deficiency with severe combined
immunodeficiency disease. J. Clin. Inves., 62:884- 887.

Dornard, J.; Bonnafous J.C.; Favero, J.; Lampkin, B. and Dyminiski,
J. (1982). Ecto 5-nucleotidase and adenosine deaminase activities of
lymphoid cells. Biochem. Med., 28:144- 156.

Downing, A.; Prakash, K.; Gilthorpe, M.S.; Mikeljevic, J.S. and
Forman, D. (2007). Socioeconomic background in relation to stage at
diagnosis, treatment and survival in women with breast cancer. Br. J.
Cancer., 96(5):836—-840.

Duffy, M.J. (2001). Biochemical markers in breast cancer: Which
ones are clinically useful? Clin. Biochem., 34: 347-352.

Duffy, M.J. (2006). Serum tumor markers in breast cancer: Are they
clinical value? Clin Chem., 52 (3):345- 351.

Elpek, K.G.; Lacelle, C.; Singh, N.P.; Yolcu, E.S. and Shirwan, H.
(2007). CD4+CD25+ T regulatory cells dominate multiple immune
evasion mechanisms in early but not late phases of tumour
development in a B cell lymphoma model. J. Immunol., 178: 6840-
6848.

Erlandsson, G.; Montgomery, S.M.; Cnattingius, S. and Ekbom, A.
(2003). Abortions and breast cancer: record based case control
study. Int. J. Cancer., 103 (5): 676- 679.

Erlinger, T.P.; Muntner, P. and Helzlsouer, K.J. (2004).WBC count
and the risk of cancer mortality in a national sample of U.S. adults:
results from the Second National Health and Nutrition Examination
Survey mortality study. Cancer Epidemiol. Biomarkers Prev.,
13(6):1052-1056.

Finek J., L. Holubec Jr., O. Topolcan, L. Elgrova, A. Skalova, and L.
Pecen, “The importance of prognostic factors in premenopausal
women with breast cancer,” Anticancer Research, vol. 27, no. 4, pp.
1893-1896, 2007.

Friedman, G.D. and Fireman, B.H. (1991). The leukocyte count and
cancer mortality. Am. J. Epidemiol., 133(4):376- 380.

Fu, J.; Zheng, J.; Fang, W. and Wu, B. (1998). Effect of interleukin-6
on the growth of human lung cancer cell line. Chin. Med. J., 111: 265-
268.

Garcia-Gil M, Camici M, Allegrini S, Pesi R, Petrotto E, Tozzi MG.
Emerging Role of Purine Metabolizing Enzymes in Brain Function
and Tumors. Int J Mol Sci. 2018 Nov 14;19(11):3598.

Gminski, J.; Mykala-Ciesia, J.; Machalski, M.; Drozdz, M. and Najda,
J. (1992). Immunoglobulins and complement components levels in
patients with lung cancer. Rom. J. Int. Med., 30: 39- 44.

Gold EB. The timing of the age at which natural menopause occurs.
ObstetGynecolClin North Am. 2011 Sep;38(3):425-40.

Grimm, R.H.; Neaton, J.D. and Ludwig, W. (1985). Prognostic
importance of the white blood cell count for coronary, cancer, and all
cause mortality. J. Am. Med. Assoc., 254(14):1932- 1937.

Gyamfi J, Eom M, Koo JS, Choi J. Multifaceted Roles of Interleukin-6
in Adipocyte-Breast Cancer Cell Interaction. TranslOncol. 2018
Apr;11(2):275-285.

Hrubisko, M.; Sanislo, L.; Sanislo, L.; Zuzulova, M.; Michalickova, J.;
Zeleznikova, T.; Sedlak, J. and Bella, V. (2010). Immunity profile in
breast cancer patients. BratislLekListy., 111 (1):20- 26.

Ignacio, G.T.; Ricote, M.; Antonio, A.; Fraile, B.; Paniagua, R. and
Mar Royuela. (2007). Influence of IFN-gamma and its receptors in
human breast cancer. Bio. Med. Central Cancer., 7:158.

Jablonska, E.; Kiluk, M.; Markiewicz, W.; Piotrowski, L.; Grabowska,
Z. and Jablonski, J. (2001). TNF- alpha, IL- 6 and their soluble
receptor serum levels and secretion by neutrophils in cancer patients.
Arch. Immunol. Ther. Exp., 49(1):63— 69.

Jafari SM, Panjehpour M, Aghaei M, Joshaghani HR, Enderami SE.
A3 adenosine receptor agonist inhibited survival of breast cancer
stem cells via GLI-1 and ERK1/2 pathway. J Cell Biochem.
2017;118:2909-2920.

Jee, S.H,; Park, J.Y.; Kim, H.S.; Lee, T.Y. and Samet, J.M. (2005).
White blood cell count and risk for all cause, cardiovascular, and
cancer mortality in a cohort of Koreans. Am. J. Epidemiol.,
162(11):1062-1069.

Jiang, X.P.; Yang, D.C., Elliott, R.L. and Head, J.F. (2000). Reduction
in serum IL- 6 after vaccination of breast cancer patients with tumour-

1633 PJMHS Vol. 13, NO. 3, JUL — SEP 2020


https://www.sciencedirect.com/science/journal/1044579X

Sarhang Hasan Azeez, Suhaila N. Rafiq

43.

a4,

45,

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

associated antigens is related to estrogen receptor status. Cytokine.
12(5): 458— 465.

Kaminska M, Ciszewski T, topacka-Szatan K, Miotta P, Starostawska
E. Breast cancer risk factors. PrzMenopauzalny. 2015 Sep;14(3):196-
202.

Keyhani, M.; Nasizadeh, S. and Dehghannejad, A. (2005). Serum
CA15.3 measurement in breast cancer patients before and after
mastectomy. Arch. Iran SMed., 8 (4): 263- 266

Koch, A.E.; Polverini, P.J.; Kunkel, S.L.; Harlow, L.A,; DiPietro, L.A,;
Elner, V.M.;Elner, S.G. and Strieter, R.M. (1992). Interleukin-8 as a
macrophage-derived mediator of angiogenesis. Science. 258: 1798-
1801.

Kotyza J. Interleukin-8 (CXCLS8) in tumor associated non-vascular
extracellular fluids: its diagnostic and prognostic values. A review. Int
J Biol Markers. 2012;27:e169-e178.

Kozlowski, L.; Zakrzewska, |.; Tokajuk, P. and Wojtukiewicz, M.Z.
(2003). Concentration of interleukin-6 (IL-6), interleukin-8 (IL-8) and
interleukin-10 (IL-10) in blood serum of breast cancer patients. Ann.
Acad. Med. Bialostocensis., 48:82— 84.

Kruse, A.L.; Luebbers, H.T. and Cratz, K.W. (2011). Evaluation of
white blood cell count as a possible prognostic marker for oral
cancer. Head and Neck Oncol., 3: 13- 17.

Laessig D, D. Nagel, V. Heinemann et al., “Importance of CEA and
CA 15-3 during disease progression in metastatic breast cancer
patients,” Anticancer Research, vol. 27, no. 4, pp. 1963-1968, 2007.
Lee J, Hong BS, Ryu HS, Lee HB, Lee M, Park IA. Transition into
inflammatory cancer-associated adipocytes in breast cancer
microenvironment requires microRNA regulatory mechanism. PLoS
One. 2017;12(3):e0174126.

Lee, C.; Liu, C.L.; Wu, Y. and Huang, T. (2006). Tumor necrosis
factor-d@, interleukin-8 and interleukin-6 are involved in vascular
endothelial cell capillary tube and network formation induced by
tumor-associated macrophages. J. Cancer Mol., 2(4):155-160.

Li, J.; Orlandi, R.; White, C.; Rosenzweig, J.; Zhaq, J.; Seregni, E.;
Morelli, D.; Yu, Y.; Meng, XY.; Zhang, Z.; Davidson, N.; Fung, E. and
Chan, D.(2005). Independent validation of candidate breast cancer
serum biomarkers identified by mass spectrometry. Clin. Chem.,
51(12):2229-2235.

Mahajan M, Tiwari N, Sharma R, Atri M. Oxidative stress and its
relationship with adenosine deaminase activity in various stages of
breast cancer. Indian J ClinBiochem. 2013;28:51-54.

Mahdi, M. (2011). Immunoglobulins levels in sera of patients with
neoplasia. Diyala Agri. Sci. J., 3 (1): 54- 49.

Majid, R. A.; Muhammed, H.A.; Hazha, M.; Heshu, S.; Rekawt, R.
and Michael, H. (2010). Breast cancer in kurdish women of northern
Irag: Incidence, clinical stage, and case control analysis of parity and
family risk. Br. Med. Cancer Women. Health., 9(1):33- 43.

Mandai M, Hamanishi J, Abiko K, Matsumura N, Baba T, Konishi I.
Dual faces of IFNgamma in cancer progression: a role of PD-L1
induction in the determination of pro- and antitumor immunity. Clin
Cancer Res. 2016;22(10):2329-34.

Martini, F.H.; Ober, W.C.; Garrison, C.W.; Welch, K. and Hutchings,
R. (2006). Fundamentals of anatomy and physiology. (7" ed).
Pearson Benjamin Cummings. San Francisco.

McPherson, K.; Steel, C.M. and Dixon J.M. (2000). Breast cancer-
epidemiology, risk factors, and genetics. Br. Med. J., 321: 624- 628.
Miya, T.; Watanabe, T. and Adachi, |. (1992). Analysis of cytosol
CA15-3, carcinoembryonic antigen, and estrogen and progesterone
receptors in breast cancer tissues. Jpn. J. Cancer Res., 83:171- 177.
Montazeri, A.; Ebrahimi, M.; Mehrdad, N.; Ansari, M. and Sajadian, A.
(2003). Delayed presentation in breast cancer: A study in Iranian
women. BMC Women's Health, 3:4- 8

Namiot, Z.; Stasiewicz, J.; Namiot, A.; Stasiewicz, J.; Namiot, A.;
Kemona, A.; Kralisz, M. and Gorski, J.(1996). Adenosine deaminase
activity in patients with the intestinal type of gastric carcinoma.
Cancer Lett., 109:199- 202.

Pandya PH, Murray ME, Pollok KE, Renbarger JL. The Immune
System in Cancer Pathogenesis: Potential Therapeutic Approaches.
J Immunol Res. 2016;2016:4273943.

Patrick, S. (2007). The Breast cancer epidemic: Modeling and
forecasts based on abortion and other risk factors.J. Am. Phys. Surg.,
12(3):10- 18.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

Petrini, B.; Andersson, B.; Strannegard, O.; Wasserman, J.;
Blomgren, H. and Glas, U. (1992). Monocyte release and plasma
levels of interleukin-6 in patients irradiated for cancer. In Vivo
(Athens, Greece). 6: 531- 534.

Pirkle CM, de Albuquerque Sousa AC, Alvarado B, Zunzunegui MV;
IMIAS Research Group. Early maternal age at first birth is associated
with chronic diseases and poor physical performance in older age:
cross-sectional analysis from the International Mobility in Aging
Study. BMC Public Health. 2014 Mar 31;14:293.

Porch, J.V.; Lee, I.M.; Cook, N.R.; Rexrode, K.M. and Burin, J.E.
(2002). Estrogen- progestin replacement therapy and breast cancer
risk: The Women's Health Study (United States). Cancer Causes
Cont., 13 (9): 847- 854.

Rennert, G. (2009).Breast cancer. In cancer incidence in the four
member countries (Cyprus, Egypt, Israel, and Jordan) of the Middle
East cancer consortium (MECC) compared with US SEER volume
chapter 8. Edited by: Friedman LS, Edwards BK, Ries LAG, Young
JL. National Cancer Institute. NIH Pub No. 06-5873. Bethesda, MD:
73- 81.

Roberts M.; Bathgate, E.M. and Stevenson, A. (2006). Serum
immunoglobulin levels in patients with breast cancer. J. Cancer
Cytopath., 36(1): 221-224.

Rockhill, B.; Moorman, P. G. and Newman, B. (1996). Age at
menarche, time to regular cycling, and breast cancer (North Carolina,
United States). Cancer Causes Cont., 9(4):447- 453.

Shahzad A. Knapp M. Lang I. Koéhler G. Interleukin 8 (IL-8)—a
universal biomarker? Int Arch Med. 2010;3:11.

Shankar, A.; Wang, J.J.; Rochtchina, E.; Yu, M.C.; Kefford, R. and
Mitchell, P. (2006). Association between circulating white blood cell
count and cancer mortality: A population based cohort study. Arch.
Int. Med., 166(2):188- 194.

Stuart, R. (1998). Can Breast cancer be prevented? Ann. Saudi Med.,
18(50):385- 388.

Terry KL, Willett WC, Rich-Edwards JW, Hunter DJ, Michels KB.
Menstrual cycle characteristics and incidence of premenopausal
breast cancer. Cancer Epidemiol Biomarkers Prev. 2005
Jun;14(6):1509-13.

Thornton, L.M.; Andersen, B.L. and Carson, W.E. (2008). Immune,
endocrine, and behavioral precursors to breast cancer recurrence: A
case control analysis. Cancer Immunol. Immunother., 57(10): 1471-
1481.

Tiainen, L., Korhonen, E.A., Leppénen, V. et al. High baseline Tiel
level predicts poor survival in metastatic breast cancer. BMC
Cancer19, 732 (2019).

Todorovi¢-Rakovi¢ N, Milovanovi¢ J. Interleukin-8 in breast cancer
progression. J Interferon Cytokine Res. 2013 Oct;33(10):563-70.
Walia, M.; Mahajan, M. and Singh, K. (1995). Serum adenosine
deaminase, 50-nucleotidase and alkaline phosphates in breast
cancer patients. Ind. J. Med. Res., 101:247- 249.

Wernberg, J.A.; Murekeyisoni, C.; Mashtre, T.; Wilding, G.E. and
Kulkarni, S.A. (2009). Multiple primary tumors in men with breast
cancer diagnosis, a SEER data base review. J. Surg. Oncol., 99:16-
19.

Whicher, J.T. (1978). The value of complement assays in clinical
chemistry. Clin. Chem., 24:7- 22.

Wohlfahrt, J. and Melbye, M. (2001). Age at any birth is associated
with breast cancer risk.Epidemiol., 12(1):68- 73.

World Health Organization. Indicators for assessing infant and young
child feeding practices. Washington D.C., U.S.A: World Health
Organization (2018).

Yokoe, T.; Lino, Y. and Morishita, Y. (2000). Trends of IL- 6 and IL- 8
levels in patients with recurrent breast cancer: preliminary report.
Breast Cancer. 7:187- 190.

Yoo, K.Y.; Kang, D.; Park, S.K.; Shin, A;; Yoon, H.; Ahn, S. H.; Noh,
D.Y. and Choe, K.J.(2002). Epidemiology of breast cancer in Korea:
Occurance, high risk groups, and prevention. J. Korean Med. Sci.,
17:1-6

Zhang, G.J. and Adachi, I. (1999). Serum interleukin- 6 levels
correlate to tumor progression and prognosis in metastatic breast
carcinoma. Anticancer Res., 19: 1427- 1432.

PJMHS Vol. 13, NO. 3, JUL - SEP 2020 1634


http://ukpmc.ac.uk/search/?page=1&query=JOURNAL:%22In+Vivo%22+SORT_DATE:y
http://ukpmc.ac.uk/search/?page=1&query=JOURNAL:%22In+Vivo%22+SORT_DATE:y

