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Abstract

Background: The true association between breast cancer and vitamin D is currently under investigation.
We compared serum 25-hydroxy-vitamin D levels in women with benign and malignant breast masses and
controls. Materials and Methods: Levels of vitamin D were measured by electrochemiluminescense. Serum levels
>35 ng/ml, 25-35 ng/ml, 12.5-25 ng/ml and <12.5 ng/ml were considered as normal, mild, moderate and severe
vitamin D deficiency, respectively. Results: Overall, 364 women were included in the control, 172 in the benign
and 136 in the malignant groups. The median serum vitamin D level was significantly lower in breast cancers
than controls. Levels were also lower in malignant than benign cases and in benign cases than controls although
statistically non-significant. Conclusions: Multinomial logistic regression analysis showed that severe vitamin D
deficiency causes a three-fold increase in the risk of breast cancer while this was not the case for moderate and

mild deficiency.

Keywords: Breast neoplasm - breast mass - cancer - vitamin D - 25(OH)-vitamin D

Asian Pac J Cancer Prev, 15 (1), 129-132
Introduction

The role of vitamin D in calcium hemostasis and bone
health is well-known, while its effects on other body
functions and disease states are being investigated. One
issue is its probable impact on carcinogenesis; recent
literature has widely discussed the matter. Receptors of
vitamin D exist in various organs, including the breast.
Relation of breast cancer risk and vitamin D status has been
defined in many studies, but the true association is still
not understood and needs further research (Chlebowski,
2011; Gupta et al., 2011; Jacobs et al., 2011; Yao et al.,
2011; Lopes et al., 2012; Shao et al., 2012).

Sources of vitamin D include sun exposure and
dietary intake. Conversion to the main serum metabolite,
25-hydroxyvitamin D (25(OH)D), is completed mainly
in the liver, which is then further hydroxalated in the
kidney to produce 1,25dihydroxyvitamin D. The best
measurement for assessing vitamin D status is plasma
level of 25(OH)D (Eliassen et al.,2011; Guptaetal.,2011;
Jacobs et al., 2011; Lopes et al., 2012; Shao et al., 2012).

We measured serum vitamin D levels in women
without breast disease, cases of benign breast masses
and breast cancers in order to evaluate the association of
vitamin D and benign and malignant breast disease.

Materials and Methods

In women attending the breast clinic of Arash

Women’s Hospital for breast cancer screening or any
breast complaint, clinical breast examination was done
for all women. Mammography was carried out for women
above 40 years of age; ultrasonography was undertaken
as indicated by the radiologist in this age group, and in all
patients less than 40 years of age. The clinical exam was
undertaken by one of two breast surgeons of the clinic.
Mammography interpretation and ultrasonographic scans
were performed by one expert radiologist. In patients
with one or more breast masses in the examination or
imaging studies, the surgeons decided whether or not the
patient needed histologic assessment. If required, core
needle biopsy for palpable masses was undertaken by
the same surgeons; non-palpable masses were biopsied
under ultrasonographic guidance or by stereotactic biopsy
by the radiologist. All specimens were reviewed by one
pathologist expert in gynecologic pathology. Patients
with normal breasts in examination and imaging were
entered in the study as the control group (group 1); those
harboring breast masses which had undergone histologic
assessment were entered in the study as the case group.
The latter group was classified further into cases with
benign mass (group 2) and those with breast cancer (group
3) according to the histologic report. Age, age at first
birth and menarche, parity, menopausal status, history of
breastfeeding and family history of breast cancer as well as
previous consumption of vitamin-containing compounds
were inquired from participants and recorded by a trained
interviewer.
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Women who had used any form of Vitamin D in the last
two years, those who were under treatment for osteopenia
or osteoporosis, patients with the history of any cancer or
renal failure and those with equivocal histologic results
were excluded from the study.

Serum samples were taken by the laboratory technician
from all the patients and refrigerated in -40 degrees
centigrade before undertaking the test. No sample was
kept for more than four weeks. Levels of vitamin D were
measured by the electrochemiluminescense method in all
samples in one laboratory.

In the statistical analysis, the mann-whitney test was
used for comparison of deficiency levels among the
three groups and T-test and ®? test were used for data
with normal distribution. The association between risk
of benign/malignant breast mass and plasma vitamin D
levels was assessed by multinomial logistic regression;
adjustments for age, age at first birth, menarche, parity,
menopause status, history of breastfeeding and family
history of breast cancer were done. Oods ratios (OR)
and 95% confidence intervals (95%CI) were calculated
using plasma vitamin D levels as a categorical variable
divided into four categories; serum level >35 nannogram
per milliliter (ng/ml) was regarded as normal and levels
between 25-35 ng/ml, 12.5-25 ng/ml and <12.5 ng/ml
were considered as mild, moderate and severe vitamin
D deficiency, respectively. P value <0.05 was considered
significant. All analyses were performed using SPSS
version 16.

Results

Overall, 672 women were included in the study, 364 in
the control and 308 in the case group. Of these, 172 had
benign mass (47.25%) and 136 (44.2%) had malignant
masses. The mean age in control and case groups was 44.2
and 43 .2 years, respectively.Some demographic features
of the case and control groups, their age at first birth and
menarche, the parity and menopause status, their histories
of breastfeeding as well as their family history of breast
cancer and any form of multivitamin consumption are
demonstrated in Table 1.

The histology of 4 of the 136 breast cancers (5.3 %)
was in situ ductal carcinoma, the others were invasive
ductal carcinomas. Histologies of benign cases consisted
of fibroadenoma in 98 cases (57%), fibrocystic changes in
37 (21.5%), ductal hyperplasia without atypia in 12 (7%),
intraductal papiloma in 9 (§.2%), sclerosing adenosis in 6
(3.5%), mastitis in 6 (3.5%), and ductal ectasiain 4 (2.3%).

The prevalence of vitamin D deficiency in the three
groups is shown in Table 2. The median serum vitamin D
level in the case group was lower than the control group
(7.7 vs 8.7 ng/ml). Median serum levels of vitamin D were
higher in benign (7.9 ng/ml) compared with malignant
cases (7 ng/ml) (group 2 and 3). When comparing each of
these two groups with controls, the median serum vitamin
D level was higher in group 1, lower in group two and
the lowest in group 3. Serum vitamin D levels in cases of
fibroadenomas alone were compared with breast cancers.
Results showed lower levels in fibroadenomas (7.4 ng/ml
vs 7 ng/ml).
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Table 1. Features of Women in Case and Control
Groups

Characteristic Yes/No Case Control p value
BMI (Kg/m?) 26.76+4.77 26.76+4.24  (0.93*
Age at 1st birth (yr) 18.8+7.5 18.7£7.5 0.83*
Parity 27422 2.5+1.7 0.46%*
Age at Menarche (yr) 13.4£1.9 14.4+8.8 0.08%*
Menopause Y 213 (74.5) 262 (724) 0.54**
N 73 (25.5) 100 (27.6)
Vitamin Y 37 (12) 69 (19) 0.1%*
consumption N 203 (65.9) 266 (37.1)
missing 68 (22.1) 29 (8)
FH of breast cancer Y 56 (18.2) 52 (14.3)
N 169 (63.6) 287 (78.8) 0.03**
missing 56 (18.2) 25(6.9)
Breastfeeding Y 189 (61.4) 267 (734) 0.79**
N 64 (20.8) 86 (23.6)
missing 55(17.9) 11 (3)

#T-Test, **y*Test

Table 2. Prevalence of Vitamin D Deficiency in Groups
1,2and 3

Study group mod def mild def
Breast cancer 90 (66.2%) 28(20.6%) 9(6.6%) 9 (6.6%) 136
Benign mass 111 (64.5%) 32(18.6%) 13(7.6%) 16 (9.3%) 172
Control 222 (61.0%) 67(18.4%) 36(9.9%) 39(10.7%) 364
normal (VitD>35.1), mild def= mild deficiency (35<VitD<25), mod def moderate

deficiency (25<VitD<12.5) sev def=severe deficiency (VitD<12.5), vitamin D
levels expressed in ng/ml (*y%> Test)

sev def normal Total

Data were missing about the menopausal status of
22 of the breast cancers. Nevertheless, nearly half of the
malignant cases were premenopausal in the known cases
and values were compared. The median serum vitamin D
was 5.6ng/ml in 59 premenopausal women and 11.4ng/
ml in 55 menopause cases.

In comparison with subjects having sufficient vitamin
D levels, the odds ratios for breast cancer were 3 (95%CI
1.11-8.1), 1.79 (95%CI 0.9-3.5), and 0.96 (95%CI 0.3-
2.8) in subjects with severe, mild and moderate vitamin
D deficiency respectively after adjustment for age, age at
first birth, menarche, parity, menopausal status, history
of breastfeeding and family history of breast cancer. The
Odds ratio for benign breast mass in subjects with severe
,mild and moderate vitamin D deficiency compared to
those with sufficient vitamin D levels was 0.6 (95%CI
0.3-1.1), 0.6 (95%CI 0.3-1.1), and 1.7 (95%CI 0.8-3.5)
respectively.

Discussion

Although many studies have addressed the issue
of breast cancer and vitamin D, research regarding the
condition in benign lesions is scarce. The comparison of
dietary factors in patients 40-59 years of age affected by
fibrocystic breast disorders with normal women in the
National Breast Screening Study in Montreal, Canada
had showed a higher intake of vitamin D in the case
group (Vobecky et al., 1993). The contrary was revealed
when an inverse association was detected between
proliferative benign breast disorders and amounts of
vitamin D consumption in the Nurses’ Health Study II
(Suetal.,2012). A randomized controlled trial comparing
the effect of calcium and vitamin D prescription versus
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placebo in normal women showed no difference between
the two groups in development of proliferative benign
breast disorders after seven years (Rohan et al., 2009).
Nevertheless, some abnormalities were noticed by Lopes
et al in the expression of vitamin D receptors in some
benign breast diseases (Lopes et al.,2012). Low levels of
serum 25-hydroxyvitamin D has been implicated as a risk
factor for some infectious diseases, probably via its effects
on the immune system. With the aim of evaluating this
effect on breast inflammation, Lippolis et al have showed
the benefits of local injections of vitamin D in mastitis in
cows (Lippolis et al., 2011)

In our study, the differences between median vitamin
D levels in benign cases and controls as well as benign
cases and cancers were not statistically significant (p
values=0.3 and 0.1, respectively). Because fibroadenoma
is a distinct, well described entity among benign breast
masses, they were analysed separately and the differences
were not statistically significant (p=0.43).

Literature contains various types of study which
have assessed the relation between vitamin D and breast
cancer. Many studies regarding the association linking
vitamin D synthesis secondary to sunlight exposure or
serum levels of the vitamin to breast cancer have shown
an inverse relationship, but others have not (Lopes et al.,
2012; Chlebowski, 2013).

Grant et al. (2010) have undertaken a meta-analysis
of seven prospective works about the incidence of breast
cancer regarding vitamin D status. They demonstrated
a 50% increase in incidence when levels felt from 31.2
ng/ml to 9.6 ng/ml. Engel et al. (2010) performed a
nested study in the French E3N cohort and detected 636
cases of breast cancer whom they compared with 1272
controls in terms of serum vitamin D concentrations. They
concluded that higher levels could reduce the risk of the
disease (Engel et al., 2010). The review of related papers
up to 2011 by Mohr et al. (2011) found out a decrease in
breast cancer risk in higher ranges of serum vitamin D in
11 case-control trials. As well, a 50% reduction in risk
was associated with serum levels above 47 ng/ml (Mohr
et al., 2011). Pazdiora et al. (2011) investigated serum
levels of vitamin D in 170 patients affected by different
types of cancers-43 of whom were breast cancer-and
214 healthy people. Levels of vitamin D were lower in
cancers (Pazdiora et al., 2011). Kermani et al. (2011) in
Tabriz, Iran, assessed the relation between breast cancer
prognostic factors and serum vitamin D levels in 119 cases
and found a probable association with disease prognosis
(Kermani et al., 2011). Chung et al. (2011) analyzed the
results of 19 randomized controlled trials through july
2011 and deducted that the consumption of high dosages
of vitamin D decreased the risk of cancer (Chung et al.,
2011). From 2003-2008, Yao et al. (2011) measured
circulating vitamin D levels in 579 patients affected by
breast cancer and 574 controls in their institute. They
showed an inverse relationship for breast cancer risk in
regard to vitamin D levels (Yao et al.,2011). Peppone et al.
(2012) measured serum vitamin D levels in 194 cases and
the same number of controls, regarding their phenotypes
and prognostic features. They demonstrated lower levels
of the vitamin in more aggressive, less favorable tumors
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(Peppone et al., 2012). Shao et al. (2012) reviewed the
literature for in vitro or animal studies upon the relation
of breast cancer and vitamin D up to February 2011. They
concluded that although the association is still uncertain,
the present evidence is in favor of the role of vitamin D as
arisk factor for breast cancer (Shao et al., 2012). Shamsi
etal. (2013) investigated the use of vitamin D supplements
in 297 breast cancer patients and compared them with
586 controls in Kerachi, Pakistan between January 2009
and December 2010; the vitamin showed to be protective
against the disease (Shamsi et al., 2013). The study of
Bilinsky et al. (2013) in Sydney, Australia in 214 cases of
breast cancer and 852 controls from 2008 to 2010 showed
a significantly higher risk of breast cancer with levels of
serum vitamin D below 75 nmol/L.

On the other hand, in a cohort of 36282 women
assigned to daily servings of calcium and vitamin D or
placebo for seven years, 6731 got breast cancer and no
association was demonstrated between the prescription
or circulating vitamin D level and breast cancer risk
(Chlebowski et al., 2008). Freedman et al. (2008) found
no association between serum levels of vitamin D and
breast cancer risk in their cohort of postmenopausal
women followed for four to 12 years, with 1005 cases
of incident breast cancer (Freedman et al., 2008). The
overall meta-analysis showed no significant association
between breast cancer and vitamin D levels (Chung et al.,
2011). Elliassen et al. (2011) assessed levels of vitamin
D in serum samples collected around 10 years sooner
from 613 breast cancer cases and 1218 matched controls
out of the Nurses’ Health Study II. They demonstrated
no significant association between the levels and risk
of the disease (Eliassen et al., 2011). Chlebowski et al.
(2011) showed no association between breast cancer risk
and consumption of vitamin D in their meta-analyses of
five case—control studies. However, their meta-analysis
of six cohort studies out of ten showed contrary results,
demonstrating an inverse relationship between these
issues. Again, results of 2 more recent large cohorts
were against any association (Chlebowski et al., 2011).
Ordonez-Mena et al. (2013) followed 9949 people for
eight years after the measurement of vitamin D levels in
their sera. There were 873 cases of cancer, 137 of them
in the breast. Vitamin levels were lower in all cancers but
not in site-specific tumors (Ordonez-Mena et al., 2013).

In our study, serum vitamin D levels were significantly
lower in the case group compared with the control group
(p=0.03). Median serum vitamin D levels in cancer
cases were significantly lower than controls (p=0.01)
but the difference with benign cases was not statistically
significant as mentioned before. Multinomial logistic
regression analysis showed that severe vitamin D
deficiency causes a three-fold increase in the risk of
breast cancer while it is not the case for moderate and
mild deficiency.

The association of vitamin D and breast diseases in
regard to menopausal status has not been considered
extensively, and the subject has seldom been investigated
in developing countries (Fedirko et al.,2012). The reverse
association Yao et al. (2011) found between breast cancer
risk and serum vitamin D was stronger in premenopausal
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women with poor prognostic indicators (Yao et al., 2011).
Engel et al. (2011) demonstrated in 2871 breast cancer
among women of the French E3N cohort during 10 years
follow-up that breast cancer risk in postmenopausal patients
was lower when there was a greater use of vitamin D
intake (Engel et al., 2011). Lee et al. (2011) showed in
299 cases of breast cancer and in 200 controls that higher
consumption of vitamin D could protect from breast
cancer in premenopausal Taiwanese patients (Lee et al.,
2011). A significant association was demonstrated only in
premenopausal and perimenopausal cases (Chlebowski,
2011). Fedirko et al. (2012) compared serum levels of
vitamin D in 1000 breast cancer cases with 1074 controls
and detected an inverse association between the vitamin
levels and risk of breast cancer in both premenopausal
and postmenopausal women. Bener and EI Ayoubi (2012)
found a high frequency of vitamin D deficiency in 635
postmenopausal breast cancer patients.

Nearly half the breast cancers in our study were
premenopausal. This is expectable in Iranian patients.
Research regarding the epidemiology of the disease in
Iran has shown a ten years lower median age distribution
in comparison with developed countries (Mousavi et al.,
2007; Harirchi et al., 2011). In our study, the median serum
vitamin D was significantly lower in premenopausal women
compared with menopause cases (p<0.05).

In conclusion, our study demonstrates a reverse
association between vitamin D levels and breast cancer
risk especially in levels under 12.5 ng/ml.
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