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ABSTRACT

Introduction: Vitamin D deficiency can be critical and is reported to be as one of the factors for development
and progression of breast carcinoma. Aims & Objectives: To measure and compare 25(OH)D (calcidiol)
levels in healthy females and in breast carcinoma patients in four different stages. Place and duration of
study: This cross sectional study and research was conducted in Shaikh Zayed Medical Complex in the
Department of Biochemistry and Chemical Pathology from Jan 2018 to Jan 2019. The patients were selected
from INMOL Cancer Hospital, Lahore. Material & Methods: The study was carried out on 39 healthy
females (controls) and 156 newly diagnosed cases of carcinoma breast from stage I to IV, 39 patients of each
stage. 25(OH)D was determined in blood samples of patients by ADVIA Centaur (XP) immunoassay system.
Results: In this study the mean 25(OH)D level of healthy females with mean age of 41.7 &= 15.8 years, was
25.1 £ 5.5ng/ml. 25(0OH) D level of breast cancer patients was found to be decreasing with stage progression.
For the stage I the average 25(OH)D level was 12.31ng/ml, stage II was 9 ng/ml, stage III was 8.3 ng/ml and
stage IV was 8.4 ng/ml. Conclusion: It was found that healthy group of females had higher values of serum
vitamin D levels as compared to breast carcinoma patients. Low concentration of serum vitamin D may
contribute to the progression of stage of breast carcinoma.

Key words: Vitamin D level, Breast Cancer Staging

INTRODUCTION population.® Deficiency of 25(OH)D impairs cell
proliferation,  differentiation,  apoptosis  and

V. ) o ) angiogenesis which results in increased cellular
itamin D in its active form 1, 25(OH)D growth, neo-angiogensis and cancer development.’

(calcitriol) has effect on various tissues via the Tumor growth can be stimulated by certain
vitamin D receptors.! Different types of cancer and receptors  within the body, e.g. Estrogen,
chronic diseases are associated with Polymorphisms Progesterone, human epidermal growth hormone

of the Vitamin D Receptor gene.? Serum 25(OH)D receptor (HER2).! Another essential function of
is the best indicator of vitamin D status of the body 25(hydroxy) vitamin D in conjunction with Vitamin
due to its long half life.> The recommended daily D Receptors (VDR) is its role in innate and adaptive
allowance for vitamin D is 400 to 600 IU immune system that effects a multitude of biological
international Unit (10-20ug)* Normal concentration processes in cell including its influence on the
of 25(OH)D is 30 to 50ng/ml. Deficiency of expression of oncogenes and tumor suppressor
25(OH)D is said to occur when level is <20ng/ml  genes.'!

and a vitamin D insufficiency is said to be 25-hydoxy vitamin D combined with binding
presentwhen the level is between 21 and 29 ng/ml.* proteins (S100 and Gc) helps to enhance the
Lack of intake of natural foods like egg, fish and immune system and hence lower the chances of
cheese shows association with vitamin D cancer. Ge-MAF (macrophage activating factor) is

deficiency.® A study has revealed correlation very helpful protein when combined with vitamin D
between vitamin D deficiency and cultural and for the remedy of Breast carcinoma.'? One of the
racial variations.” About 70 to 97% of population in anti-neoplastic functions of 25(OH)D is reduction of
Pakistan has been reported to have Deficiency of estrogen receptors through estrogen pathway which
Vitamin D, which is more commonly found in urban means it actually prevents growth of cancer cells by
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inducing cell apoptosis.’* Vitamin D receptors

present in mammary gland weaken up in cancer
patients due to the dysregulation of metabolism and
signaling and this prevents Vitamin D from
performing its anti-tumorigenic effects against
cancer.'"* Recent study from Korea suggested that
most of luminal and triple negative breast carcinoma
patients had vitamin D deficiency.”” Mutation in
oncogenes and tumor suppressor genes is the major
risk factor in developing breast cancer.'®

Breast cancer is a major leading cause of death all
over the world among women and have accounted
over millions of deaths.!” It is malignant carcinoma
that usually first detected by patient herself who
notices an abnormality on a self-examination.
Improved public awareness and screening methods
(i.e. clinical examination and mammography) have
helped in early diagnosis, treatment and thus
increasing the survival rates in breast cancer
patients.'® In Pakistan it is more common in young
aged females unlike West where it is normally
diagnosed after 60's.!” The breast cancer in Pakistan
is annually rated at 69.1 per 100,000 (age-
standardized) as per the records of South Karachi
Cancer Registry, it is almost a same figure if
compared with Europe and North America.’® An
estimated 83000 cases are being annually reported
in our country and 40,000 deaths are caused by it.
One in every 9 Pakistani women develops breast
cancer at some stages of her life. This is stated to be
as one of the top frequent rates in Asia. According
to estimates from International agency of research
on cancer (IARC) in 2012, incidence of breast
cancer in Pakistani population was 23% and
mortality was 16%.*! Breast carcinoma are
classified on cell origin (ductal or lobular
carcinoma) and cell appearance (well, moderately
and poorly differentiated).”” American Joint
Committee on Cancer (AJCC) staging system has
designated staging by TNM Classification into four
stages of breast cancer.?

Major risk factor of breast carcinoma is the family
history in 1% degree relative.* Recurrence and
survival rates depend upon the number of lymph
nodes involved.”® Modifiable risk factors of breast
cancer are BMI, physical activity, breast feeding,
dietary fat, alcohol and smoking.?® In addition to the
lymph node status, size and histological grade of
tumor, lymphatic / vascular invasion and response to
neoadjuvant therapy are necessary for determining
the prognosis and recurrence of the disease.”’

Treatment of breast cancer involves surgery,
chemotherapy, radiotherapy, hormone blocking
agents and Dbiological agents (monoclonal
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antibodies) depending on which stage of the cancer
is to be treated.”®

Although some studies have been done where stages
of breast cancer were compared with serum vitamin
D levels but there is no evidence regarding
relationship of stages and lymph node involvement
in carcinoma breast with vitamin D levels.** If a
relationship between lower serum level of vitamin D
and progression of breast cancer is found, then it
might be helpful to reduce morbidity and improve
prognosis in a newly diagnosed cases of breast
cancer by prescribing vitamin D along with other
treatments. Vitamin D intake and sunlight exposure
maybe one of the modifiable risk factor for breast
cancer progression.*’

MATERIAL AND METHODS

The sampling technique was
convenient sampling. After approval from
institutional review board of  FPGMI
(F39/NHRC/ADMIN/IRB/265) consent forms were
filled and signed by participants of the study. In
total 195 respondents (age > 15 years) were
inducted, which included 39 healthy females and
156 patients who were newly diagnosed with breast
cancer presenting for the first time for treatment in
INMOL Hospital Lahore, a major cancer treating
centre in Pakistan. Breast cancer staging was done
by the Pathology Department of INMOL. 156 breast
cancer cases were divided into four groups based on
the staging (39 in each group). These respondents
were non-pregnant females and were not taking any
treatment of cancer, vitamin D and calcium
supplements. They had no comorbidities like any
chronic disease, autoimmune disease, liver disease,
bone disease, acute and chronic renal failure. 25-
hydoxy vitamin D was determined in blood samples
by ADVIA Centaur (XP) immunoassay auto
analyzer after quality control test. Vitamin D
deficiency was labeled when 25 (OH) vitamin D
level was <20 ng/ml on serum analysis.?!

non probability

Statistical analysis:

The data recorded was analyzed by using SPSS
20.0. Vitamin D level for healthy females and in
each stage cases were explained by terms of Mean +
SD, if normally distributed and median (IQR)
otherwise. Comparison of Vitamin D among four
stages of disease was made by using One Way
ANOVA or Kruskal Wallis depending on normality
of data. Vitamin D level was regressed on stage of
disease by applying linear regression analysis where
P value <0.05 which was considered as significant.
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RESULTS

25-hydoxy vitamin D levels were compared among
five groups. It was noted that the healthy female
group was having mean vitamin D level of 25.1£5.5
ng/ml. When it came to stage I the mean level was
12.3 ng/ml with 3rd quartile of 13.8 ng/ml. For stage
II, III and IV more than 75% cases had vitamin D
levels <10 ng/ml. Difference was of great
significance having p-value less than 0.001. It can
also be observed from box plot that stage 1 had
relatively lower levels than healthy females and
higher than the advance stages. On the other hand it
was difficult to note real difference between the
stages II to IV. (Table-1, 2 and Fig-1)

Vitamin D levels (ng/ml)
Mean | SD Q1 |Median| Q3
Healthy Females| 25.1 55 1212 | 242 | 304
Stage I 123 | 23 10.3 123 | 13.8
Stage I1 9.0 1.0 8.2 9.1 9.8
Stage I11 8.3 1.6 7.0 8.5 9.3
Stage IV 8.4 2.0 7.2 8.2 9.7

Table-1: Distribution of vitamin D levels for cases by the
stage of disease.

Kruskal Wallis
Stage N 11\14:311{1 ANOVA
Chi-sq | Df | p-value
Healthy Females | 39 | 175.72
Stage I 39 | 125.85
Stage I1 39 | 7291
130.86 | 4 |<0.001
Stage I11 39 | 57.09
Stage IV 39 | 58.44
Total 195

Table-2: Comparison of 25(OH) D levels between the
Healthy Female group and four stages of disease.

According to this study the mean rank value of
vitamin D level among healthy female group was
175.72, with stage I was 125.85, with stage Il was
72.91, in stage Il was 57.09 and on stage IV was
58.44. According to Kruskal Wallis ANOVA,
statistically significant difference was observed
between vitamin D level of respondents among
healthy female group and four stages of breast
carcinoma. i. ¢ p- value=<0.001.

35.0

3004

250

2004

Vitamin D Tevel

150

BEEEE.

Stage
Fig-1: Box plot presenting vitamin D levels for healthy
female group and with four stages of disease.

T T T T
Hormal Stage | Stage I Stage IV

Std.
R R Adjusted Error
Model Square R Square of
summary Estimaté
0.922 0.842 0.830 2.85
a. Predictors: (Constant), Stages of Brest Cancer
Unstandardized Standardized
Model Coefficients - Coefficients T |P-value
td.
B Beta
Error
(Constant) 23.89 5.38 4.44 1<0.001
Stage I -12.31 0.72 -0.71  |-17.08/<0.001
Stage I1 -15.34 0.75 -0.89  }-20.53/<0.001
Stage III -15.68 0.75 -0.92  |-20.88/<0.001
Stage IV -15.46 0.76 -0.91  }-20.37/<0.001
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Table-3: Vitamin D relation with four stages of breast
carcinoma by using linear regression analysis

According to the study vitamin D relation with
different stages of breast carcinoma was regressed
by applying linear regression analysis, difference
was found in vitamin D levels with change in the
stage of cancer. For Stage I the average decrease
was 12.31 ng/ml and for other three stages a
decrease was just over 15 ng/ml i.e P value <0.001
(Table-3).

DISCUSSION

This study represents the comparison of 25(OH)D
levels between the age matched healthy female
group and four stages of breast carcinoma patients.
195 respondents were inducted, which included 39
healthy females and 156 breast cancer patients (39
of each stage) before starting treatment.

The mean value of vitamin D level of the
respondents in healthy female group was



Relation of Vitamin D Deficiency with Breast Cancer Staging in Patients from INMOL Cancer Hospital

25.1+5.5ng/ml, with disease at stage I was 12.3+2.3
ng/ml, at stage Il was 9.0=1.0 ng/ml, at stage III was
8.3+1.6 ng/ml and at stage IV was 8.4+2.0. ng/ml
According to Kruskal Wallis ANOVA, statistically
significant difference was observed between vitamin
D level of respondents among healthy female group
and four stages of disease. i.e p value =<0.001.
(Table-1 & 2) The main difference was found in
vitamin D levels with change in the stage of cancer.
For stage | the average decrease was 12.31 ng/ml
and for other three stages a decrease was just over
15 ng/ml i.e P value <0.001. (Table-3)

Many observational prospective and retrospective
studies have been conducted in the past regarding
the association between vitamin D and Breast
carcinoma which have resulted in inconsistency.
This might be due to the factors such as tumor
biology and different population. Although the
increased research and studies in Europe, America,
Japan, France, China and Australia have increased
the awareness among women about UVB sun
exposure which is source of vitamin D and can help
to prevent breast cancer.* In a study of Y Kim et al,
inverse associations was found among vitamin D
status and cancer prognosis.'> In a study at Shaukat
Khanum Memorial Cancer Hospital and Research
center, Lahore (SKMCH) vitamin D deficiency was
found in 99% of breast cancer patients and 90% of
control group.®

It has been reported in a study done in SKMCH in
2012 that the median 25(OH)D level was
9.3+4.7ng/ml among patients of breast cancer which
was relatively low as compared to healthy females
(14.9£10.3ng/ml). In this study, females at stage |
carcinoma had mean vitamin D level of
12.7545.76ng/ml, females at stage Il had
9.18+5.31ng/ml, at stage III was 8.49+3.18ng/ml,
and at stage IV was 9.86+3.29ng/ml, but the
difference was insignificant (p>0.05).° Another
study referred by Arunkumar Karthikayan et al
concluded that low level of 25(OH)D in women was
associated ~ with  aggressive  breast  cancer
phenotypes.*

According to a case control study an inverse
relationship existed between breast carcinoma and
serum vitamin D level that was taken after breast
cancer diagnosis but different results were obtained
in a prospective study where measurements were
taken long before diagnosis.”” A case control study
held in Dow University Hospital in 2017 revealed
that vitamin D levels were lower in breast cancer
patients (85.7%) as compared to healthy females
(55.8%).%

A case control study conducted at Agha Khan
University Hospital in Karachi, manifested that
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vitamin D levels in cases was 15.3ng/ml and in
controls wad 16.7ng/ml. A study population of
60.2% showed vitamin D deficiency and severe
vitamin D deficiency (<12ng/ml) in 34.8% of
Pakistani women. On the other hand the
supplementation of vitamin D was associated with
decreased risk of breast carcinoma.*® A case control
study on 200 age matched healthy females and
newly diagnosed invasive breast cancer patients
concluded that increasing 1 unit serum 25(OH)D,
decreases the risk of breast carcinoma by 13.8%.°’
Concurrence of data from our research with all these
studies strongly suggest that the therapeutic use of
vitamin D in breast cancer patients may aid in slow
progression of the tumor. It is very important to
decrease the incidence of breast cancer by
increasing awareness about effects of vitamin D
deficiency as well as there is urgent need for
intensive and comprehensive breast cancer
education that helps in early presentation to the
hospital and detection of the disease.

CONCLUSION

It may be concluded from this study that lower level
of serum 25(OH)D were found in females with
breast cancer as compared to healthy females. These
levels were further found to be lower in advanced
stages of breast cancer as compared to stage 1.
Therefore in Pakistani women low concentration of
serum vitamin D may contribute to the progression
of breast carcinoma.

Hence Vitamin D level should be measured during
treatment or follow up so that there is no further
breast cancer stage progression. This can help to
reduce morbidity and mortality by correcting the
deficient levels of vitamin D. Therefore by vitamin
D supplementation along with decreasing
modifiable risk factors, incidence of breast
carcinoma can be reduced.

Limitations and future research:

There were some key limitations in this study in
terms of financial restriction that didn’t allow us to
study larger group of samples. Patients at Stage I
and II should be followed to see whether stage
progression occur or not with low vitamin D status.
This study should be conducted as multicenter
research study and teams should be appointed with
larger sample size to correlate vitamins D dosage
with progression of breast carcinoma. More over the
effect of pharmacological agents, used for breast
cancer treatment, on vitamin D levels should be
studied.
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