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1.0 BACKGROUND 

Indonesia is one of the tropical countries which is exposed to the sun throughout the year. Supposedly the 

people who live near the equator are exposed to rays of the sun without protective rays of the sun have a concentration 

of 1.25 (OH)2D above 30 ng/mL (Yosephine, et al, 2014). Production of endogenous vitamin D requires exposure of 

the skin to the radiation beam UVB (ultraviolet B), which can be obtained throughout the year in the tropical country 

(Yosephine, et al. 2014). Vitamin D is one of the steroid hormones that regulate the balance of calcium, bone 

metabolism and other physiological function (Ma, et al., 2010).  

Calcitriol, an active form of vitamin D, shows the potential antitumor activity of various cytotoxic agents 

(Ma, et al. 2010). Preclinical experimental research showed that 1.25 (OH)2D stimulates differentiation and apoptosis 

and inhibits the proliferation of cells and angiogenesis in a cancerous breast cell (LaPuente-Yagije, et al. 2018).  Breast 

cancer is a type of cancer that is often found in women in developing countries. It is estimated that 508,000 women 

died in 2011 from breast cancer (WHO, 2019). Many breast cancers are found in the advanced stage. Delays in breast 

cancer in Indonesia reached more than 80% that found in the advanced stage. Breast cancer is related to the response 
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Abstract 

Breast cancer is a type of cancer that often occurs in women. Many of the cases 

are found in the advanced stage. Approximately 40% of patients with breast 

cancer experienced a recurrence. Currently one of the treatments on breast 

cancer with positive estrogen receptor is with Tamoxifen. Tamoxifen has a role 

as an anti-proliferation in cancer cells. From several studies, vitamin D has 

anticancer effects, one of which is anti-proliferation. The purpose of this study 

to know the correlation between levels of vitamin D in the proliferation of 

cancer cells which are seen from the number of recurrences in locally 

advanced breast cancer. This research was analytic observational in a cross 

sectional design. Research samples were all premenopausal patients with 

locally advanced breast cancer who underwent hormonal therapy of Tamoxifen 

in Dr. Soetomo General Hospital of Surabaya from 2017 to 2019. Data on 

vitamin D levels were obtained from the patient’s blood tests and data of 

recurrence were obtained through medical records. The total subjects of this 

research were 30 people, with the proportion of subjects with vitamin D 

deficiency were 25 people (83%) and normal vitamin D were 5 people (17%). 

Recurrence events were found in 15 people (50%), in 15 people (50%) 

recurrences did not occur. Data were analyzed with chi-square analysis and 

found significant differences between the two groups of vitamin D deficiency 

and normal vitamin D to the recurrence of locally advanced breast cancer (p 

= 0.014). There is a relationship between vitamin D levels and the level of 

recurrence in premenopausal female patients with locally advanced hormonal-

dependent breast cancer that is receiving tamoxifen therapy. 
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of breast tissue to ovarian hormones, although not involved in malignant changes, but can stimulate the proliferation 

of ER (Estrogen Receptor) positive breast cancer cells. (Paduch, et al. 2005). 

Tamoxifen (TAM) is nonsteroidal antiestrogen, which is classified in the generation of the first selective 

estrogen receptor modulators (SERMs), which has been used widely in the treatment of hormonal adjuvant in breast 

cancer. The mechanism of action of TAM is complex and depends on the target network. In ER-positive breast cancer 

cells, TAM works to inhibit this estrogen receptor. TAM also uses several independent ER effects such as inhibiting 

the activity of protein kinase C, lipid peroxidation, and modulation of cell membrane channels. TAM has 

antiangiogenic effects. More again, TAM can affect the production of several cytokines, including insulin-like growth 

factor (IGF), transforming growth factor β (TGF-β), IL-6 is not involved in neovascularization, but associated with 

setting the proliferation of cells. (Paduch, et al. 2005).  

Approximately 40% of patients with breast cancer experienced a recurrence. Breast cancer is the number one 

cause of death due to cancer in women. The risk of recurrence is highest in the second and third years and then 

decreases, although it never becomes zero. Ten to 20% of recurrences are recurrent locoregional, while 60% -70% are 

far metastases, which could be in the structure of the anatomy or some organs. The incidence and location of tumor 

recurrence depend on the stage of the initial tumor, previous therapy, the nature of the biological tumor, and the 

sensitivity of diagnostic modality. (Bernd, et al, 2010).  

 

2.0 RESEARCH METHODOLOGY   

The research was analytic observational in a cross sectional design, associate levels of vitamin D in the blood with 

Tamoxifen to recurrence in premenopausal patients with hormonal dependent locally advanced breast cancer. Samples 

of research were all premenopausal patients with hormonal dependent locally advanced breast cancer who undergo 

hormonal therapy of tamoxifen in Dr. Soetomo Hospital of Surabaya from 2017-2019 that meets the criteria of 

inclusion and exclusion. Criteria for inclusion among other things, patient woman premenopausal with locally 

advanced breast cancer that hormonal dependent who undergo therapy hormonal tamoxifen, premenopausal patient, 

agree to follow the research by signing informed consent. Samples were taken by consecutive sampling based on the 

criteria of inclusion and exclusion from August untill December 2019.  

Premenopausal patients with hormonal dependent locally advanced breast cancer who meet the criteria for 

inclusion and exclusion of studies are explained the purpose and benefits of the examination and requested approval 

to participate in the study by signing the informed consent and informed consent. Furthermore, the data of common 

subjects such as name, age, type of sex, address and number of the phone is recorded. Other data is recorded according 

to the data collection form. The subjects of the study who received therapy hormonal Tamoxifen then examined for 

the levels of vitamin D in the blood and recurrence. Next will be assessed the results of serum vitamin D levels and 

their relationship with recurrence.  

Data management is carried out using the SPSS 23.0 program. Data is presented in the form of frequency 

distribution tables and cross-tabulations. Data from independent and dependent variables in the form of nominal data 

will be tested using the chi-square test, logistic regression test and McNemar test.  

 

3.0 RESEARCH RESULT 

Table 1. Age Distribution of Research Subjects. 

Age (Years) Frequency Percentage 

<35 5 16.7 

>35 25 83.3 

Total 30 100 

 

Table 1 showed that total of subjects of study as many as 30 people, with all of them is the patient female with age 

less than 35 years as many as five people (16.7%) and aged more than 35 years as many as 25 people (83.3%). 

Table 2. Distribution of Recurrence Levels of Research Subjects 

 

Recurrence Rate Frequency Percentage 

Recurrence 15 50.0 

No Recurrence  15 50.0 
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Total 30 100.0 

 

Table 2 showed that 15 people of research subjects (50%) recurrences occurred and 15 people (50%) recurrences did 

not occur.  

Table 3. Distribution of Vitamin D Category Research Subjects 

Vitamin D Category Frequency Percentage 

Deficiency 25 83.3 

Normal 5 16.7 

Total 30 100.0 

  

From the data is was obtained 25 study subjects (83.3%) with vitamin D deficiency levels and 5 study subjects (16.7%) 

with normal vitamin D levels.  

 

Table 4. Recurrence of Breast Cancer on Vitamin D Levels in Research Subjects 

    

Vitamin D 

Deficiency 

Vitamin D 

Normal 

Recurrence 
No Recurrences  10 5 

Recurrences 15 0 

 

Table 4 showed that 25 patients with vitamin D deficiency was obtained 10 votes (40%) no recurrences and 15 (60%) 

occurred recurrence, in patients with normal vitamin D obtained 5 (100%) are not recurrent.  

 

Table 5. Statistical Analysis of Research Groups 

  Recurrence 

Pearson Correlation 0.014 ** 

Sig. (2-tailed) 0.042 

N 30 

**. Correlation is significant at the 0.01 level (2-tailed). 

 

Table 5 showed that there is a difference significant at between the two groups of vitamin D deficiency and normal to 

the recurrence (CI 95%; p = 0.014).  

 

4.0 DISCUSSION 

Vitamin D is important in many physiological processes. Vitamin D is mostly obtained through UVB 

radiation, and deficiency due to low sunlight is not easily corrected by food intake alone without the presence of 

supplements. Although the relationship between vitamin D and breast cancer is still unclear, growing research now 

supports vitamin D deficiency as a risk factor for breast cancer. Calcitriol, an active form of the vitamin, shows 

potential in increasing antitumor activity of various cytotoxic agents. Experimental preclinical studies indicate that 

1.25 (OH)2D stimulates the differentiation and apoptosis and inhibits cell proliferation and angiogenesis in breast 

cancer cells. In human cells taken from the normal breast tissue and in breast cancer cells, 1.25 (OH)2D and other 

VDR (Vitamin D Receptor) agonists interfere with the cell cycle, differentiation, apoptosis, depending on autophagy, 

cell type, cell environment and cell signaling activity. (de La Puente-Yagije, et al. 2018) In vitro research found that 

breast cancer cell lines that grow in the presence of vitamin D deficiency often express more aggressive phenotypes 

and are associated with poor prognosis and this is associated with high recurrence rates and poor overall survival 

(Rainville, 2009).  

The main serum metabolic vitamin D is 25-hydroxyvitamin D, where the material of this metabolite is very 

useful in determining the prognostic of breast cancer. According to research data, the serum concentration of 1.25 

(OH)2D is inversely proportional to the development of breast cancer and an increased risk of recurrence and death in 
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patients with early-stage cancer. A prospective cohort study shows that serum 1.25 (OH)2D levels are an independent 

prognostic factor in women with breast cancer. Vitamin D is closely related to various disease conditions, including 

malignancy (Kim et al., 2018). Although food intake and ultraviolet exposure are important factors affecting 1.25 

(OH)2D levels, Vitamin D supplements for cancer prevention purposes and active forms of vitamin D are considered 

good adjuvant chemotherapy for malignant therapy (Kim et al., 2018). Vitamin D deficiency is reported in many 

among breast cancer sufferers. Serum 1.25 (OH)2D of 40-60 ng is the optimal vitamin D level to maximize calcium 

absorption in the intestine, prevent secondary hyperparathyroidism and reduce breast cancer recurrence rates later in 

life (Atoum et.al, 2017). Based on research data of women with breast cancer who consume vitamin D have better 

disease-free survival and overall survival compared to women without vitamin D consumption, thus women who 

consume vitamin D have lower recurrence rates than women with breast cancer who do not consume vitamin D 

(Thanasitthichai, et.al, 2015). 

A well-designed randomized clinical trial is needed to further address whether vitamin D plays a role in the 

development of breast cancer, the risk of recurrence, and survival in women with early-stage breast cancer. With no 

presence of the data is more advanced, entry sense to determine the levels of vitamin D>30 ng/mL in all patients who 

are diagnosed with breast cancer. Further research is also needed to determine the amount of vitamin D needed to 

achieve protective benefits against breast cancer.  In this study, it was found that there was a significant difference in 

the recurrence events in the vitamin D deficiency group and the normal vitamin D group. This suggests that vitamin 

D levels were less will increase the risk of recurrence in patient’s premenopausal women with locally advanced breast 

cancer that is hormone-dependent who received therapy tamoxifen. 

A study conducted by Shao et.al (2012) found that serum 1.25 (OH)2D levels at the time of diagnosis proved 

to be a significant predictor in determining the level of recurrence, disease-free survival and overall survival in breast 

cancer patients. It is in line with research that is conducted by Kim et.al (2011) wherein a group of 310 women with 

luminal-type breast cancer, vitamin D deficiency is associated with increased risk of recurrence (Kim et al., 2011). In 

multivariate analysis from other studies also showed that women with a deficiency level of 1.25 (OH)2D (<20 ng/mL) 

had disease-free survival (HR, 1.94; 95% CI, 1.16-3.25) and overall survival (HR, 1.71; 95% CI, 1.02-2.86) is 

significantly worse compared to women with sufficient levels (≥30 ng/mL) (Vrieling et al., 2011). More recent studies 

have examined the relationship between circulation 1.25 (OH)2D levels with breast cancer recurrence. Goodwin et al. 

use a cohort of breast cancer incidence cases from Canada, 75 years or younger. Most vitamin D levels are deficient 

or lacking, respectively defined as 20-29 ng/mL (50-72 nmol / L) and <20 ng/mL (<50 nmol/L). Only 24% of women 

in this group were considered sufficient (≥30 ng/mL or ≥75 nmol/L). In the analysis of univariate, good continuity of 

life free of disease far (DFS) and overall survival (OS) was significantly worse in women with vitamin D deficiency 

compared to the reference group with the level enough (HR = 1.94, 95% CI = 1.16-3.25 and HR = 1.73, 95% CI = 

1.05–2.86, resp.) However, in multivariate risk analysis; Low vitamin D levels were only associated with DFS (HR = 

1.71, 95% CI = 1.02-2.86). From this study, the prognostic effect of vitamin D was not related to tumor hormone 

receptor status. Another study of 607 postmenopausal women with early-stage hormone receptor breast cancer 

participating in the tamoxifen clinical trial with or without octreotide found no association between initial 1.25 (OH)2D 

serum and recurrence-free levels. In the WHEL case-control study, no relationship between serum 1.25 (OH)2D at 

diagnosis and breast cancer recurrence was observed; however, vitamin D intake in premenopausal women is inversely 

proportional to recurrence. With adequate vitamin D intake, recurrence rates of breast malignancy (Crew, 2013). 

Several mechanisms of vitamin D at the recurrence level have been considered. Preclinical studies show 

anticancer effects of active metabolites of vitamin D, 1.25 (OH)2D through antiproliferative effects, activation of 

apoptotic pathways and inhibition of angiogenesis. Also, these active metabolites can potentiate the anticancer effects 

of many cytotoxic and antiproliferative anticancer agents. (Ismail et al., 2018). Vitamin D can work in cancer through 

several mechanisms. Vitamin D may play a role in controlling cell growth the breast is normal and can stop the growth 

of cancer cells in this location. This protective effect is believed to be largely supported by the 1,25-hydroxyvitamin 

D (1.25 (OH)2D, or calcitriol) chemopreventive action, a bioactive form of vitamin D, a well-known calcium regulator. 

Experimental studies show that 1.25 (OH)2D induces differentiation and apoptosis and inhibits cell proliferation and 

angiogenesis in normal and malignant breast cells. Similar associations have been reported in observational studies. 

A meta-analysis showed that the circulating level of 1.25 (OH)2D was inversely correlated with the risk of breast 

cancer. In human cell lines derived from the normal breast tissue and in breast cancer cells, 1.25 (OH)2D and other 

VDR agonists interfere with cell cycle capture, differentiation and apoptosis, depending on autophagy, certain cell 

types, cellular microenvironment and other signaling pathway activities. When incubated with the physiological 
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concentration of 25-hydroxyvitamin D (1.25 (OH)2D), human milk cells synthesize 1.25 (OH)2D in sufficient 

quantities to mediate growth inhibition. However, the 1.25 (OH)2D concentration needed to mediate this effect on 

cancer (100 nmol / L) is well above the physiological range and is associated with undesirable side effects in vivo. 

Based on this consideration, it is not possible that 1.25 (OH)2D acts at a systemic level to regulate the growth of milk 

cells in vivo. However, identification of CYP27B1 in the skin, large intestine, prostate and breast shows that when 

produced locally, 1.25 (OH)2D can act automatically or paracrine to protect cells from cancer transformation. (De La 

Puente-Yagüe et al., 2018) 

 

4.0 CONCLUSION 

There is a statistically significant relationship between vitamin D levels and the level of recurrence in 

premenopausal female patients with locally advanced hormonal-dependent breast cancer that is receiving tamoxifen 

therapy. 
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