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Abstract

Background: According to the literature, vitamin D (Vit D) deficiency is a risk factor for breast cancer developing
with lack of information on its direct prognostic effects in breast cancer.

Patients and methods: A total of 168 women with proven breast cancer diagnosed in Zagazig university
hospitals- Egypt were enrolled in this study. Serum level of 25 (OH) Vit D was measured in stored blood just after
diagnosis. Vit D levels were classified into three groups: deficient: <10 ng/ml; insufficient: 10 ng/ml to 30 ng/ml; and
sufficient: >30 ng/ml. Clinical-pathological data and disease outcome were accessed to examine prognostic effect
of vitamin D in breast cancer.

Results: Median age was 51.5 (26-77) years, Metastasis was present in 13.1% of the cases. The median serum
level of 25(0OH) Vit D was 20 (5-98) ng/ml; it was deficient in 36.9% of patients, insufficient in 32.1% of patients,
and sufficient in 31% of patients. Serum level of 25 (OH) VitD levels decreased significantly with increasing body
mass index (BMI) (P=0.00), also the relations of 25 (OH) Vit D level with the number of positive lymph nodes, tumor
size, tumor stage and Kl 67 level were statistically significant (p= 0.01, p=0.011, p=0.002, p= 0.001 respectively).
The level of 25 (OH) vitamin D was significantly low in metastatic patients (p=0.01). For those non -metastatic BC
patients; there was no statistically significant difference in mean Disease-Free Survival (DFS) times across the 3
categories of serum Vitamin D (p=0.13), also for metastatic patients, serum vit D level didn’t affect the median PFS
(p=0.98). The mean OS of the 3 different categories of serum vit D (sufficient, insufficient and deficient) were 45.8
months, 39.7 months and 39 months respectively (p=0.047). Univariate analysis, showed that OS was significantly
affected by age, BMI, grade, stage, molecular type and vit D levels (p=0.014, p=0.002, p=0.002, p<0.0001, and
p=0.047 respectively), but in Multivariate analysis: age, BMI, stage, and vit D levels were the only independent
factors significantly affect the OS (p=0.01, 0.001, p<0.0001 and p=0.022, respectively).

Conclusion: There may be an association between serum 25 (OH) Vit D level and breast cancer prognosis.
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Introduction

Breast cancer is the most common malignancy in women in the
world [1]. In Egypt, the most common cancer among females is breast
cancer, estimating 32.04% according to the results of the National
Population-Based Registry Program of Egypt 2008-2011 [2]. Because
of the extent of such type of cancer; extensive studies have been done
to recognize risk factors seeking to decrease the incidence. The life style
and environmental factors which could be changeable variables have
been linked with reduced breast cancer risk [3]. Vitamin D (vit D) is a
fat-soluble vitamin which controls level of calcium and homeostasis of
bone, but also has adverse property linked to cancer development. Vit D
is gained from dietetic resources like prepared dairy food, cereals, and
supplements. Though, up to ninety percent of this vitamin is created
in nature in our bodies after UVB light strikes the originator particle
in skin. After vit D go through many processes in liver to structure
25-hydroxyvitamin D (25-OHD), which is most important circulating
metabolite, then to kidneys to form 1,25-dihydroxyvitamin D, which is
the major biologically active form [4]. The antitumor effects of activated
vit D occurred through vit D receptor which forms a nuclear receptor-
bond complex that controls target genes expression like p27, p2l,
c-myc, and c-fos [5]. According to previous literatures, vit D deficiency
is considered as a risk factor for breast cancer development [6-10]. The
cells as well as normal and malignant breast cells. Many studies revealed
that vit D can hinder the cell growth of other malignant cells other than
breast cancer like prostate, colon, ovary and myeloid leukemia [11].
Laboratory studies and epidemiology researches incriminate vitamin D
insufficiency in breast cancer development. In vitro, researches clarify

that 1,25 dihydroxyvitamin D hinders the increase of breast cancer cell,
enhances differentiation and apoptosis [12]. Vitamin D adequacy and
exposure to sunlight have been shown to decrease the risk of breast
cancer development [6]. There have been merely a small number of
studies that investigate the effect of vit D level at diagnosis on breast
cancer survival [13-16], from the 5 studies examined the relation
between serum vit D and BC mortality, 3 reported a significant decrease
in death rates in patients with high vit D levels [14-16]. One study
detected a valuable outcome but that was not statistically significant
[11], whereas the 5" trial found a positive effect in the age-adjusted but
not in multivariate analysis [13].

In view of high prevalence as well as magnitude of breast cancer and
its link to Vit D serum level, we conducted this study to evaluate vitamin
D level in breast cancer patient in our community at diagnosis, and find
out the correlation between its level and breast cancer prognosis.
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Materials and Methods
Subjects

In this patient-cohort study, 168 breast cancer females, diagnosed
at Zagazig university hospitals-Egypt were enrolled during the
period between 2013 and 2015. Inclusion criteria were: women with
histologically confirmed breast cancer at first presentation. Exclusion
criteria were: concurrent or prior other type of malignancy, history of
calcium or vitamin D supplements, chronic renal disease, liver disease,
hyperthyroidism, malabsorption syndrome, or patients taking drugs
as anticonvulsants, glucocorticoids, immunosuppressant. (Informed
consent was obtained from each patient; this study was approved by
Zagazig university Institutional review board (IRB)). Blood sample was
obtained to measure 25 (OH) Vit D levels following diagnosis before
any treatment (either chemo, radiotherapy or hormonal). Vit D level
classified into three groups: deficient: <10 ng/ml; insufficient: 10 ng/
ml to 30 ng/ml; and sufficient: >30 ng/ml [17]. Clinical stage of cancer,
body mass index (BMI) which was calculated as a person’s weight in
kilograms divided by her height in meters squared. (Normal weight is
considered at a BMI of 18.5-24.9, underweight is <18.5, overweight is
25-29.9 and obese at BMI of >30) [18]. And performance status (PS)
according to ECOG scale [19] were evaluated by physician. Histological
type, grade and status of ER, PR, HER2 and Ki-67 were determined
through IHC staining by our pathologist. All patients were followed up
for a median follow up of 46 months by regular visit every 3 months,
in which; clinical examination, chest X-ray, pelvi-abdominal U/S, and
any other investigations which were needed according to patients’
complaints were done.

Measurement of plasma 25-OHD
Principle by Hitachi. ROCHE. Cobas et al.
Competition principle: Total duration of the assay is 27 minutes.

I* incubation: The sample was (15 ul). Vit D (25-OH) is released
from vit D binding protein was pretreated and incubated with reagent
(1) and (2). 2" incubation: Incubate vit D (25-OH) with sample, labeled
with ruthenlum binding protein as a complex that formed between
both. 3" incubation: added microparticles coated with streptaviridin
and vit D (25-OH) labeled with protein, unbound ruthenlum labeled
vit D binding protein become occupied. Vit D (25-OH) labeled with
biotin formed complex with Vit D ruthenglated binding protein and
the compound bounded to solid phase via interaction of biotin and
streptavidin. The reaction mix was aspirated into measuring cell,
where the micro particles were magnetically captured on to the surface
of the electrode, unbound substance first removed from procell then
measured by photomultiplier through chemi-luminescent emission.
Results were determined via calibration curve which was specific for
instrument.

We used American Joint Committee on Cancer staging system
classification (AJCC 7™ edition) for cancer staging [20] and the
Nottingham (Elston-Ellis) modification of the Scarff Bloom
Richardson grading system for grading [21]. We identified patient age,
cancer size, grade, stage and histopathological subtype by examination
of the patient’s and the slide files of the pathology department. ER, PR
hormonal receptors and Her2 neu expressions and Ki67 labeling index
were evaluated for all cases.

Immunohistochemical staining

Streptavidine-biotin technique was used for immunohistochemical
staining with primary monoclonal mouse anti- HER-2/neu Ab-20 (L87

+ 2ERB19) diluted 1/200 at 4°C overnight (Thermo Fisher Scientific,
Lab Vision Corporation, Fremont, USA) and estrogen receptor (ER,
Clone 6F11, Ventana 760-2596, prediluted), progesterone receptor (PR,
Clone 1A6, Ventana 760-2547, prediluted) and Ki67 (clone MIB-1,
DAKO M?7240, dilution 1:70) [22].

Evaluation of immunohistochemical expression of ER and PR
receptors: We scored nuclear staining in cancer cells semi-quantitatively
by combining both intensity and extent of stain. The intensity was
graded from 0 (negative) to 3 (strong). The extent was graded as 0
(negative expression), 1 (positive expression in less than 10% of cancer
cells), 2 (positive expression in 10% to 50% of the tumor cells) and three
(positive expression in greater than 50% of the tumor cells).

The final score (0-10) was reached by multiplying both the staining
intensity and extent scores. A final cut off staining score of less than 4
was interpreted as low expression and a score equal to or more than 4
was interpreted as high expression [23].

Evaluation of immunohistochemical expression of Her2 neu: We
scored membranous staining and the degree of immunostaining was
scored as followed: O=no-reactivity or only membranous reactivity in
less than 10% of cancer cells, 1=faint membranous stain in more than
10% of cancer cells; 2=weak to moderate membranous stain in more
than or equal 10% of cancer cells and 3=strong complete membranous
stain in more than 10% of cancer cells [24].

Evaluation of immunohistochemical expression of Ki 67: Only
distinct nuclear staining of invasive carcinoma cells was used for scoring
which was determined semi quantitatively as negative (no stain), low
(10% or less immunoreactive cells) or high (>10% immunoreactivity)
respectively [25].

Statistical Analysis

Continuous variables were expressed as the mean + SD and median
(range), and the categorical variables were expressed as a number
(percentage). Continuous variables were checked for normality by
using Shapiro-Wilk test. Percent of categorical variables were compared
using the Pearson’s Chi-square test or Fishers exact test when was
appropriate. Trend of change in distribution of relative frequencies
between ordinal data were compared using Chi-square test for trend.
All tests were two sided. A p-value <0.05 was considered significant.
All statistics were performed using SPSS 22.0 for windows (SPSS Inc.,
Chicago, IL, USA) and MedCalc windows (MedCalc Software bvba 13,
Ostend, Belgium). The Kaplan-Meier technique was used to analyze
the OS, PFS and DFS.

Results
Patient’s characteristics

We enrolled 168 breast cancer cases, mean age was 51.6 year and
with median age was 51.5 (26-77) years, metastasis was present in
13.1% of the cases. Stage of tumor was I, IL, IIl and IV in 15.5%, 34.5%,
36.9% and 13.1% of patients, respectively. The Tumor grade was low
in 11.9% of cases, intermediate in 63.3% of cases, and high in 26.8% of
cases. The Ki-67, HER 2-neu, ER and PR were positive in 35.7%, 32.7%,
69% and 64.3% of the cases, respectively.

Mean vitamin D level was 28.7 ng/ml, and median was 20 ng/ml
(range, 5 ng/ml to 98 ng/ml). Vitamin D levels were deficient in 62
patients (36.9%), insufficient in 54 patients (32.1%), and sufficient in 52
patients (31%). Vitamin D levels decreased significantly with increasing
BMI (P=0.00; Table 1). The relation of 25 (OH) Vit D level with age,
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and patient performance status was not statistically significant (p=0.91,
p=0.74 respectively). No statistically significance difference was found
in Vitamin D levels according to menopausal status (p=0.69).

Vitamin D level and tumor characteristics: The relation of 25
(OH) Vit D level with the number of +ve lymph nodes, size of tumor,
tumor stage and KI 67 level was statistically significant (p= 0.001,
p=0.011, p=0.002, p=0.001 respectively). 25 (OH) vitamin D level was
significantly low in metastatic cases (p=0.01). Regarding molecular
subtypes, luminal B had significant deficient vit d level while luminal A
had significant sufficient levels (p=0.03).

Also, the BMI was statistically significant high in metastatic
patients in comparison to non-metastatic patients (p=0.01). BMI was
significantly higher in Her2 Rich cases in comparison to Her2 negative

cases (p=0.01), but no significant relation to ER or PR status (p=0.22,
p=0.25 respectively).

Vitamin D level and breast cancer survival: After median follow
up of 46 (45.4-46.5) months; the study containing 144 of non-metastatic
breast cancer and 24 metastatic breast cancers, the mean DFS for all
non-metastatic patients was 38.617+1.08 months and median DFS not
reached.

For those non-metastatic BC patients; there was no statistically
significant difference in mean disease-free survival (DFS) times across
the 3 categories of serum Vitamin D (p=0.13) (Figure 1).

The median PFS for all metastatic patients was 9 months (ranging
from 4.2 months to 13.8 months), and for metastatic patients, serum vit

D level didn't affect the median PFS (p=0.98).

Variables investigated Variables fret_quencies in all | Vit D deficient level (<10 | Vit D Insufficient level | Vit D Sufficient level p value
patients ng/dl) (10 ng/dl to 30 ng/dl) (>30ng/dl)
Age
<50 years 73(43.5%) 19 29 25
>=50 years 95(56.5%) 35 25 35 0.14
Premenopausal 74(44%) 25 26 23 0.69
Postmenopausal 94(56%) 37 28 29
Body mass index(BMI)
High 65(38.7%) 25 25 15
Intermediate 69(41.1%) 21 19 29 0.017
Low 34(20.2%) 8 10 16
Number of +ve LN
NO 62(36.9%) 15 13 34
N1 31(18.5%) 13 10 8 0
N2 40(23.8%) 18 15 7
N3 35(20.8%) 16 16 3
Stage
| 26(15.5%) 7 7 12
I 58(34.5%) 16 12 30 0
1 62(36.9%) 25 28 9
Vi 22(13.1%) 14 7 1
Grade
Low 20(11.9%) 7 6 7
Intermediate 103(61.3%) 35 32 36 0.46
High 45(26.8%) 20 16 9
Ki-67
High 60(35.7%) 31 20 9 0.001
Low 108(64.3%) 30 33 45
Her2
HER2+ve 55(32.7%) 21 20 14 027
HER2-ve 113(67.3%) 35 33 45
ER
ER+ve 116(69%) 38 32 46 013
ER-ve 52(31%) 16 22 14
PR+ve 108(64.3%) 36 31 41 043
PR-ve 60(35.7%) 18 23 19
Molecular subtype
1-Her-2 rich 21(12.5%) 5 1 5
2-luminal a 77(45.8%) 20 22 35 0.084
3-luminal b 44(26.2%) 20 12 12
4-triple -ve 26(15.5%) 9 9 8

Table 1: Frequencies and comparison of investigated variables based on Serum 25-Hydroxy Vitamin D Level.
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Figure 1: Disease Free Survival (DFS) of the 3 different category groups of
serum vit D in non-metastatic breast cancer patient.

The mean overall (OS) of all patients was 41.9+1.14 months and
median not reached.

The mean OS of the 3 different categories of serum vit D (sufficient
level >30 ng/ml, insufficient level 10 ng/ml to 30 ng/ml, and deficient
level <10 ng/ml) were 45.8 months, 39.7 months and 39 months
respectively (p=0.047) (Figure 2).

Univariate analysis, showed that OS was significantly affected by
age, BMI, tumor grade, tumor stage, molecular type and vit D levels
(p=0.014, p=0.002, p=0.002, p<0.0001, and p=0.047 respectively), but
in multivariate analysis, age, BMI, tumor stage, and vit D levels were
the only independent factors significantly affect the OS (p=0.01,0.001,
p<0.0001 and p=0.022, respectively) (Table 2).

Discussion

There is a rising concern to recognize the magnitude of
environmental, way of life and nutritional factors, and how these
may act together with genetic susceptibility to modify risk of cancer
occurrence, and there is rising data for a bond between vitamin D and
protection against breast cancer [26]. Because of the effect of vitamin
D on different cell cycle pathways, its role in breast cancer (BC)
development and progression has been meticulously examined. Though
the literature is conflicting, many studies have revealed that sufficient
vitamin D levels decrease the risk of BC and get better survival after
diagnosis [27]. Patients with elevated plasma levels of vitamin D have
up to a 45% decrease in the risk of BC compared to those with low
levels [28], moreover, adequate vitamin D levels predict better disease-
free and overall survival in female with breast cancer [5]. The positive
effects of vitamin D on BC occurrence and survival possibly linked to
its anti-proliferative or immuno-regulatory effect. Insufficient data are
available regarding the effect of vitamin D on numerous prognostic
factors in breast cancer, and understanding of how vitamin D affects
these prognostic indicators may clarify methods via which vitamin D
controls BC evolution and survival.

In our study, mean vitamin D level was 28.7 ng/ml, and median
was 20 ng/ml (range, 5 ng/ml to 98 ng/ml), and the serum level of
25 (OH) D was sufficient only in 31% of patients, deficient in 36.9%
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Figure 2: overall survival (OS) of the 3 different category groups of serum vit
D in all breast cancer patients.

and insufficient in 32.1% of patients. In Egypt, the prevalence of vit D
deficiency in female has been shown to be between 25% to 69%, and
this is consistent with our results. Elzehery et al. [29] reported 25(OH)
vitamin D levels were significantly lower in the patients with BC (22.1
+ 10.9 ng/ml) compared to controls (p=0.001) in Egypt, and Vitamin
D deficiency-insufficiency was reported in 76.7% of BC patients. Also,
Ghasem et al. [30] reported that, mean serum vitamin D was 22.58 +
14.21 ng/ml in 200 patients, 23.5% had severe deficiency, 37.5% had
mild deficiency and 39.0% had sufficient vitamin D levels in serum,
and this agreed with our results. But in the study done by Abdelgawad
et al. [31], the median serum levels of 25-OH Vit D were 15 ng/ml in
the breast cancer patients, while it was 21 ng/ml in the control group,
and Vit D was deficient in 67% of the breast cancer patients, their lower
vit D level and higher percentage of vit D deficiency in breast cancer
patients than our results, may be due to different residency and minor
(98 patient) sample size, or due to different cut-off levels for optimal
25-hydroxy vitamin-D which may influence results.

In Middle East countries, the prevalence of vit D deficiency were
between 30% to 80% [32-35], with female predominance [35] and this
is compatible with our findings.

Conflicting data from numerous studies about the link between
vitamin D deficiency and breast cancer risk, and in review of the
literature, many studies have been done to correlate the conventional
prognostic factors of breast cancer with vitamin D deficiency, but the
results of these studies were inconsistent [36,37], so other randomized
control trials appears to be required for resolving these controversies.

We found statistically significant relations between serum 25 (OH)
D levels with tumor size, stage, number of positive lymph nodes, and
ki-67.

Hatse et al. [14] study demonstrated lower levels of vitamin D in
breast cancer patients significantly correlated to only tumor size not to
other prognostic features of tumor. Also, we found vit D levels decreased
significantly with increasing BMI (p=0.00). Our observation about the
significant association between vitamin D lack and high KI- 67 level
advocates that the prognostic effect of vitamin D may be to somewhat;
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Overall survival
A . ) Multivariate analysis
Prognostic factors Univariate analysis
HR 95% ClI P value
Age 0.014 21 1.146-4.064 0.01
Menopausal status 0.11 0.78 0.572-01.066 0.1
BMI 0.002 2.252 1.378-3.680 0.001
Grade 0.002 0.807 0.471-1.382 0.435
Stage 0.002 0.296 0.215-0.407 <0.0001
Molecular type <0.0001 1.271 0.897-1.802 0.177
Vitamin D levels 0.047 0.63 0.434-0.936 0.022

Table 2: Univariate and multivariate analysis of prognostic factors and Overall survival of breast cancer patients.

due to progress to high grade tumor in vitamin D lacking female,
numerous studies verified that vitamin D in breast cancer can improve
prognosis throughout apoptosis initiation [14,38]. This advocates that
vitamin D supplementation following breast cancer diagnosis may
affect the prognosis.

Amir et al. [39] reported elevated BMI was connected to increase
risk of breast cancer, and there was a statistically significant (but very
weak) negative relationship of BMI with 25-hydroxy vitamin-D level.
The negative relation between 25-hydroxy vitamin-D and BMI has
been reported before [40], this link may be due to deficiency of sunlight
exposure from physical immobility, or presence of excess adipose tissue
in overweight and obese individuals that lead to decrease bioavailability
and distribution of fat-soluble vitamin-D metabolites [41].

We found the level of 25 (OH) vitamin D was significantly inferior
in metastatic cases in comparison to non-metastatic (p=0.01), this is
in consistent with Palmieri et al. [42] who reported serum levels of
25(OH)D are significantly elevated in early breast cancer cases than in
those with advanced disease, while the study by Iraj et al. [17] reported
that serum vitamin D was significantly higher in metastatic breast
cancer patients than those without metastasis, 21% of their patients
had metastases mainly in bone, which may explain the reason of higher
level of 25 (OH) D in metastatic patients in their study.

Regarding molecular subtypes, we found luminal B had significantly
deficient vit d levels, while luminal A had significantly sufficient levels
(p=0.03), and no statistically significance difference was found in
Vitamin D levels according to menopausal status (p=0.69), this was
consistent with Ghasem et al in 2016 [30] who reported, patients
with distant metastases, higher tumor grade, larger tumor size, had
significantly lower serum vitamin D levels (p=0.001, p<0.0001, p=0.021
respectively), but Vitamin D level was a little different between pre
and post-menopausal status and between hormone receptor-positive
and hormone receptor-negative patients, but this was not statistically
significant. Larsson et al. in 2009 [43] showed correlation between
vitamin D insufficiency and estrogen and progesterone receptor
negative breast cancer, but no relation to other tumor characteristics.
Also, Song Yao et al. in 2016 [44] reported that serum 25 OHD
concentrations were lower in women with advanced stage, and the
lowest in premenopausal women with triple-negative cancer. Kim et al.
in 2011 [45] found a significant relation between deficient vitamin D
and poor prognosis in breast cancer and triple negative tumors, also
the study of Peppon et al. in 2012 [46] has revealed a link between
deficiency of vitamin D and increased risk of (ER-) breast cancer, while
in the study done by Imtiaz et al. in 2012 [47] no relation between
vitamin D levels and tumor prognostic features. Also, Goodwin et al.
[11] reported no significant relation between tumor stag, number of
lymph node involvement or ER status and serum25 (OH) D level in
breast cancer patients.

We studied the relation between serum 25(OH) D and survival in
BC patients, our results put in to the rising body of literature on the
possible link connecting serum vitamin D and survival of breast cancer.
We did not find a significant association between serum vitamin D and
disease-free survival (DFS) in non-metastatic BC or progression free
survival (PFS) in metastatic BC in our study of newly diagnosed BC
patients. But regarding the overall survival of all our patients, patients
with sufficient serum vit D level have better OS comparing to those with
insufficient or deficient levels (p=0.047).

Our results are consistent with a meta-analysis which was conducted
to assess the association between 25(OH) D and breast cancer mortality,
and it discovered higher serum levels of 25(OH) D leading to decrease
case-mortality rates after breast cancer diagnosis [48].

In large cohort study of 1666 women with breast cancer, higher
serum 25-hydroxyvitamin D levels were independently associated
with better outcomes, including disease free and overall survival [44],
according to investigators, the linkage between vitamin D and breast
cancer possibly connected to the vitamin role in enhancing normal
mammary-cell development, and initiating the death of cancer cells.

There is still little information about the possible link between
vitamin D and BC recurrence, so Jacobs et al. in 2011 [49] conducted
a study in which 3085 women with BC and 512 controls were enrolled,
and results indicated no relation between 25(OH) D level and BC
recurrence, but previously Goodwin and his colleagues [11] reported
an increased risk of distant recurrence and death among women with
25(0OH)D concentrations <20 ng/ml. This variation in results may be
because of confounding factors such as exercise, sunlight exposure,
nutritional status or smoking; also, the treatments of patients were not
similar, leading to some limitations of our results. Moreover, in our
study, serum 25(OH)D was measured once only at the time of diagnosis,
and this may not reflect the true vitamin D levels during carcinogenesis
or progression. However, previous research has shown the reliability of
a single serum vitamin D assessment over a 5-year period [50]. But also,
there is some power of our study, as we enrolled a consistent patient
population of newly diagnosed breast cancer which minimizes potential
confusing by previous treatment history. We assessed serum vitamin
D at diagnosis before any treatment which reduces the possibility of
affecting serum vitamin D levels by treatment or lifestyle changes after
diagnosis, also we had adequate sample size of histologically confirmed
breast cancer, and using a consecutive case series of all eligible patients
in our hospital during a fixed period, so we decrease the probability of
collection bias in this study.

The mechanisms by which serum vit D level can affect the survival
of cancer patients were investigated in many studies, and that could
be explained in several ways, first: serum vitamin D can inhibit the
expansion and angiogenesis of cancer cells mostly due to the inhibition
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of response to vascular endothelial growth factor [51]. Moreover, serum
vitamin D represses epidermal growth factor receptor, which control a
lot of oncogenesis mechanisms, like proliferation and metastasis [52].
Lastly, serum vitamin D has may increase the secretion of protein glues,
for example: E-cadherin and catenin, leading to more adherences of the
cells to each other so decreasing metastases [53].

Conclusion

In summary, these results provide a support to the suggestion that
vitamin D has a role in the pathogenesis and progression of breast
cancer. Our research, although being an observational study, obviously
demonstrates that serum vitamin D levels are significantly inferior
in advanced breast cancer patients than in those with early stages, in
addition sufficient serum vit D level decrease the mortality in breast
cancer patients. On the other hand, numerous issues still unanswered,
these including the possible causes and underlying processes that
regulate vit D metabolism in breast cancer. Answering these questions
may lead to improve the risk stratification, surveillance and treatment
of breast cancer.
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