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Abstract  

Breast cancer is one of the most prevalent cancer in Indonesia and the most prevalent cancer in 
women. Patients in Dr. Soetomo Hospital Surabaya generally comes in an advanced stage condition 
(locally advanced breast cancer). 52% of the patients with breast cancer in Dr. Soetomo hospital did not 
respond well to chemotherapy treatment. This is related to low levels of vitamin D in the blood, which 
decreases the therapeutic response of breast cancer. The design of this research is a prospective cohort 
of patients with locally advanced breast cancer. Patients were examined for vitamin D levels and tumor 
mass size 1 day before the chemotherapy regiment was carried out and after 3 of CAF chemotherapy 
regimens were administered, an evaluation of the therapeutic response in patients was done by 
comparing tumor mass size before and after chemotherapy with ultrasound. There were 30 patients 
evaluated. 17 people (56.7%) with low level of vitamin D and 13 (43.3%) with normal level of vitamin D. The 
therapeutic response was obtained as follow, 13 people (43.3%) with partial response, 16 people (53.3%) 
with stable disease, and 1 person (3.3%) with progressive disease. Statistical tests proved a significant 
relationship between levels of vitamin D with chemotherapy response in patients with locally advanced 
breast cancer (p = 0.026). There is a relationship between levels of vitamin D in blood with the size of the 
tumor, based on ultrasound examination, as a response to neoadjuvant chemotherapy of CAF in 
postmenopausal women with locally advanced breast cancer in Dr. Soetomo General Hospital Surabaya  
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1.0 INTRODUCTION  

Breast cancer is one of the most prevalent cancer in Indonesia and the most prevalent cancer in 
women. According to research done in Indonesia by Riskesdas in 2018, breast cancer is amounted to 42.1 
per 100,000 populations, with an average mortality of 17 per 100,000 populations in Indonesia (MOH, 2019).  
At Dr. Soetomo Hospital Surabaya in 2009, it was obtained 207 patients were diagnosed with breast cancer 
in 1 year. Patients with breast cancer, especially in developing countries often came too late to the hospital, 
they tend to come at an advanced stage. Locally advanced breast cancer (LABC) is a stage III breast cancer 
which fulfilled the criteria: tumor with the size of more than 5 cm with regional lymphadenopathy or tumor 
with any size with extension directly into the chest wall without any distant metastases. LABC is related 
to the risk of treatment failure, locoregional, and systemic recurrence (Klein et al., 2019).  Neoadjuvant 
chemotherapy has developed into an important part of therapy for LABC. Neoadjuvant chemotherapy can 
play a role in shrinking tumors, reducing tumor staging, assessing response to a cytostatic before 
adjuvant chemotherapy, and improving prognosis by overcoming micro-metastases that have occurred 
(Klein et al., 2019).   

Patients with LABC require first-line neoadjuvant chemotherapy such as cyclophosphamide, 
Adriamycin (doxorubicin hydrochloride), fluorouracil (CAF), or cyclophosphamide, epirubicin, fluorouracil 
(CEF) to reduce tumor size. Issues that need to be concerned is the radiological response of this first-line 
neoadjuvant chemotherapy (Brackstone et al., 2015).  Data in Dr. Soetomo Hospital showed that 52% of 
patients with neoadjuvant chemotherapy have a stable disease response (Manuaba, 2010; Purwanto, 2009; 
Audrina, 2014). These data implicated in many studies that discuss the factors that influence successful 
chemotherapy. Antioxidants are one of the agents that give potentiation effects on chemotherapy agents 
which concurrently reducing the side effects of chemotherapy agents. Vitamin D is one of the antioxidants 
in the form of a steroidal hormone. Vitamin D functioned by regulating the homeostasis of calcium and 
phosphorus, vitamin D has an effect on the activity of the drug and reduce the toxicity of chemotherapy 
agents. In vivo and in vitro studies mention that calcitriol gives potentiation effect and synergism of the 

Relationship of Blood Vitamin-D Levels on Neoadjuvant Chemotherapy 
Response of CAF (Tumor Size Based On Ultrasonographic Examination) in 
Post Menopause Women with Locally Advance Breast Cancer in Dr. Soetomo 
General Hospital Surabaya 



 

11 

Scientific Journal of Health Science | Published by: Dama Academic Scholarly & Scientific Research Society 

https://damaacademia.com/sjhs/ July 2020 Pages: 10-17 Volume 2 | Issue 7 

ISSN: 2676-279X (Online) | Impact Factor (IF): 7.987 | Journal DOI: 10.15990/ SJHS/2020/VOL2/ISS7/JULY002 

chemotherapy (Trump, 2018). Other studies on doxorubicin adjuvant chemotherapy by Ravid et al mention 
that calcitriol causes cancer cells to be more sensitive to the oxidative effects of chemotherapy agents. 
Calcitriol binds to receptors of vitamin D in the cells of breast cancer and is directly inhibits proliferation 
through the regulation of the gene that encodes the protein cyclin and cyclin-dependent kinase (CDK). It 
does not directly inhibit the differentiation and accelerate apoptosis cell tumors (Ma, 2010; Cho et al, 1991; 
Ravi et al, 1999; Wang, 2000; Ting, 2007).  
 
2.0 BACKGROUND 

Levels of vitamin D are related to various factors; deficiency of vitamin D happens a lot in women 
after menopause. Some observational studies proved that low levels of vitamin D are related to a poorer 
prognosis. This is related to the effect of calcitriol on the microenvironment of tumor cells which is anti-
proliferative and pro-apoptotic (Ma, 2010; Capatina et al, 2014; Garland et al, 2007).  Tumor responses for 
each individual to neoadjuvant chemotherapy are varied. Previous research demonstrated that patients 
who were given neoadjuvant chemotherapy can provide better clinical responses (70-98%) and better 
pathological response (3-34%). But there is still a 2-30% chance of the patient showed a negative 
response. Detection non-responder patients are important to do so that the more effective treatment can 
be given to these patients. The response of neoadjuvant chemotherapy determines the further 
management of the patient and also can be used as an indicator of prognosis. (Brackstone et al., 2015)  

To evaluate the response to neoadjuvant chemotherapy, it is necessary to evaluate the mass with 
ultrasonography (USG). USG showed a lot of advantages, as it is a non-invasive method and good in the 
assessment of tumor size. To assess tumor size, previous research has shown that there is a good 
correlation between tumor measurements using ultrasound and the results of the histopathological 
examination after neoadjuvant chemotherapy. Measurement of the tumor using the modalities of 
ultrasound to determine response to neoadjuvant chemotherapy is better to be done after 3 cycles of 
neoadjuvant chemotherapy. The development of the technology of ultrasound provides better sensitivity 
and specificity in evaluating chemotherapy response. In research by Keune et al, it was found that majority 
of the tumor can be measured using ultrasound rather than using mammography and breast ultrasound 
is more accurate than mammography in predicting the size of the tumor residue after neoadjuvant 
chemotherapy (Kuene et al, 2009, Wang et al., 2019). In the research of Thomas et al., ultrasonography was 
the best modality to evaluate tumor size in breast cancer, compared to physical examination, 
mammography, and MRI. (Thomas et al, 2017).  

The deficiency of vitamin D is associated with the possibility of not achieving pathologic complete 
response (pCR).  The inability to achieve pCR is independently associated with a deficiency of vitamin D, 
the level of response of patients with LABC with a deficiency of vitamin D to chemotherapy neoadjuvant 
CAF can be detected by using breast ultrasound. Imaging evaluation to assess response to neoadjuvant 
therapy can be considered, not only by the measurement of the size and number of lesions, but also the 
functional analysis (absorption medium contrast, neo-vascularization), or on detection of pathological 
activity of the tumor (TO et al., 2018).    Based on that findings, this research was done to find the 
relationship between the level of vitamin D in blood with the neoadjuvant chemotherapy of CAF response 
(based on the size of the tumor on ultrasound) in postmenopausal women with locally advanced breast 
cancer in Dr. Soetomo General Hospital Surabaya.      
 
3.0 RESEARCH METHODOLOGY  

This study was an observational analytic study with a prospective cohort design. Patients women 
with LABC who meet the criteria for inclusion and exclusion of studies. Inclusion criteria were women 
with LABC stage IIIA who are getting 3 cycles of CAF neoadjuvant chemotherapy, postmenopausal women, 
breast cancer with ≤10 cm in diameter and there is no ulcer, and consented to be research subject by 
signing the informed consent. Exclusion criteria were patients with kidney diseases, liver diseases, 
recurrence breast cancer, patients with the weak general condition; described with Karnofsky score ≤70%, 
and patients never get chemotherapy/radiotherapy before.    The research subjects have then explained 
the purpose and benefits of the examination and were asked for approval to participate in the study by 
signing informed consent and informed consent. Furthermore, the data common subjects such as name, 
age, sex, address, and phone number are recorded. Other data is recorded according to the data collection 
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form. The research subjects then underwent examination of vitamin D levels in the blood and tumor size 
by ultrasound examination 1 day before undergoing neoadjuvant chemotherapy. Subjects will undergo 
chemotherapy according to the CAF regimen administration procedure. The CAF administration cycle is 
repeated every 3 weeks until reaching the third cycle. Determination of the dose of CAF based index of 
the mass of the body (IMT), with a dose of cyclophosphamide 500 mg / m² iv, doxorubicin 50 mg / m² iv, 
5FU 500 mg / m².  

The next will be done measuring the size of the tumor is based on inspection of ultrasound in 
patients after undergoing chemotherapy third, 2 weeks after chemotherapy the patient was evaluated 
again. Evaluation of response to chemotherapy was divided into four categories, namely: progressive 
disease, stable disease, partial response, and complete response. Ultrasound breast is done by using a 
machine ultrasound GE Logiq E9 with probe Linear 7.5 to 10 MHz. The number, size, and morphology of 
ipsilateral axillary lymphadenopathy were also assessed. In an ultrasound examination, the patient is 
placed in the supine position with the ipsilateral arm positioned above the head. The breast is scanned in 
the longitudinal and transverse fields with radial and anti-radial fields which are used to better describe 
the breast anatomy. Bump size measurements are carried out in 3 dimensions (width, width, and length). 
The above measurements are taken, and averages are recorded to minimize intra-observer variations.  
Data analysis was performed using SPSS 23.0. 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, contingency test. 
  
4.0 RESULTS 
The research subjects consisted of 30 women (100%), the research subjects were homogeneous data of 
women (100%) with menopausal status (100%). The youngest is 35 years old and the oldest is 69 years old. 
The average age of the sample is 51.1 years. Data showed a job because researchers wanted to see the 
relationship between exposure to the sun on levels of vitamin D. In the research, it was obtained most of 
the patients were teachers that are as much as 9 patients (30%). At the study 's patients with locally 
advanced breast cancer is found most in Stage III B that is as many as 23 patients (76.7%) with the results 
of pathological anatomy most is Invasive carcinoma of no special type (infiltrating ductal carcinoma) 
Grade III that as many as 11 patients (36.7 %) and the most subtype is Luminal A, which is 10 patients 
(33.3%). Patient characteristics can be seen in Table 1  
  
Table 1: Characteristics of Research Subjects  

  
Positive 

response 
Negative 
Response p 

Age <50 years old 5 9 0.431 

> 50 years old 8 8 

Profession Indoor occupation  7 6 0.310 

Outdoor occupation 6 11 

PA Ductal Ca 13 15 .201 

Non-Ductal Ca 0 2 

Subtype 

Basal likes 1 2 .982 

Erb-B2 overexpression 2 3 

Luminal A 4 6 

Luminal B-like (negative HER-2) 3 3 

Luminal B-like (positive HER-2) 3 3 

  
In the study, it found that patients with locally advanced breast cancer who underwent 

chemotherapy of CAF greatest experience deficiency of vitamin D that 17 patients (56.7%), and only 13 
patients (43.3%) who had levels of vitamin D were normal, namely 20 mg/dl. Vitamin D levels in patients 
with locally advanced breast cancer who underwent chemotherapy of CAF is presented in Table 2  



 

13 

Scientific Journal of Health Science | Published by: Dama Academic Scholarly & Scientific Research Society 

https://damaacademia.com/sjhs/ July 2020 Pages: 10-17 Volume 2 | Issue 7 

ISSN: 2676-279X (Online) | Impact Factor (IF): 7.987 | Journal DOI: 10.15990/ SJHS/2020/VOL2/ISS7/JULY002 

Table 2 Levels of Vitamin D in patients with locally advanced breast cancer who underwent chemotherapy 
of CAF  

Vitamin D Frequency 
 

Percentage 
(%) 

Average 
 

Vitamin D deficiency 17 56.7 17.5 ± 0.86 

Vitamin D insufficiency 13 43.3 

Total 30 100.0 

  
  

In the study it found that the size of the tumor prechemotherapy was measured with ultrasound, 
the average size of the tumor before chemotherapy was 10.4 ± 3.9 and the mean size of the tumor after 
chemotherapy is 8:08 ± 4.10. The average table of tumor size is shown in Table 3  
 

Table 3 Size of Tumors for Pre- and Post- Chemotherapy 

  

N Range Minimum Maximum The mean 
Std. 
Deviation 

Statistics Statistics Statistics Statistics Statistics Std. Error Statistics 

Pre- Chemo Tumor 
Size  

30 9 .80 2.50 1 0 .30 10.4733 .72703 3,98211 

Tumor size post 
Chemo  

30 10 .30 2.00 1 0 .30 8,067 .74908 4,10288 

  
From the data it appears to decrease the size of tumors were seen on average before 

chemotherapy and after chemotherapy, which after chemotherapy CAF size of the tumor is getting 
smaller. The response then grouped. Most of it was a stable disease, seen on 16 patients (53%). It was 
described in Table 4  
 
Table 4 Response chemotherapy of patients with locally advanced breast cancer who underwent 
chemotherapy CAF  

Chemotherapy Response  Frequency Percentage (%) 

Partial Response 13 43.3 

Stable Disease 16 53.3 

Progressive disease 1 3.3 

Total 30 100.0 

  
In the study, it found that patients who do not respond to drug chemotherapy are 17 patients and 

largest suffers a deficiency of Vitamin D (<20 ng/dl) which amounted to 14 patients and only 3 patients who 
had levels of vitamin D were normal, whereas patients who experienced response (+) consisted of 13 
patients and largest possessed levels of Vitamin D were normal (> 20 ng / dL) that as many as 10 patients. 
Vitamin D levels and chemotherapy responses can be seen in Table 5   
 

Table 5 Vitamin D Levels and Chemotherapy Response 

 

Chemotherapy Response  

Total Response (+) Response (-) 

Vitamin D Category Vitamin D deficiency 3 14 17 

Vitamin D 
insufficiency 

10 3 13 

Total 13 17 30 

  
From the results, it then does test the relationship between levels of vitamin D in the blood with the 
response of chemotherapy, of testing the correlation with the use of test lambda then obtained indigo p-
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value = 0.026 ( P <0.05 ) that of the value that can be concluded that there is a relationship which is 
significant in statistics between levels of vitamin D blood to the response of chemotherapy neoadjuvant 
CAF (the size of the tumor based on ultrasound examination) in women after menopause with locally 
advanced breast cancer. The test for the relationship between blood vitamin D levels and tumor size based 
on ultrasound examination in response to CAF neoadjuvant chemotherapy was shown in Table 6    
 
Table 6 Test lambda levels of vitamin D blood with the size of the tumor is based on inspection of 
ultrasound as a response to chemotherapy neoadjuvant CAF  

  Value 

Asymptotic 
Standard 
Error a 

Approximate 
T b 

Approximate 
Significance 

Nominal 
by 
Nominal 

Lambda Symmetric .538 .183 2,229 .026 

Vitamin_D Dependent 
Categories 

.538 .188 2,076 .038 

RESPON_KEMO Dependent .538 .188 2,076 .038 

Goodman and 
Kruskal know 

Vitamin_D Dependent 
Categories 

.351 .176 
 

.001 c 

RESPON_KEMO Dependent .351 .176  .001 c 

  
5.0 DISCUSSION 

Vitamin D levels are related to various factors; menopause is a unique factor where vitamin D 
deficiency occurs in many postmenopausal women. Several observational studies have linked low vitamin 
D levels with a greater risk of cancer and a poor prognosis. This is related to the effect of calcitriol on the 
microenvironment of tumor cells which is anti-proliferative and pro-apoptotic (Ma, 2010; Capatina et al, 
2014; Garland et al, 2007). Tumor responses for each individual to neoadjuvant chemotherapy was varied. 
Previous studies have shown that patients given neoadjuvant chemotherapy can provide high clinical 
response rates (70-98%) and pathologically (3-34%). But there is still a 2-30% chance of the patient not 
showing a response. Detection of patients who are included in the non-response group is important to be 
done so that more effective management can be given to these patients. Tumor response to neoadjuvant 
chemotherapy determines the patient's subsequent management and can also be used as an indicator of 
prognosis, so an appropriate examination modality is needed to assess it (Brackstone et al., 2015) 

To evaluate the neoadjuvant response of therapy, it is necessary to evaluate the radiological 
modality, of the many radiological modalities available for breast cancer examination, ultrasonography 
(USG) shows many advantages, including its noninvasive nature and its superiority in assessing tumor 
size and assessing tumor response. To assess tumor size, previous research has shown that there is a 
good correlation between tumor measurements using ultrasound and the results of the histopathological 
examination after neoadjuvant chemotherapy. Tumor measurements using ultrasound modalities to 
determine neoadjuvant chemotherapy responses are best assessed after the third cycle neoadjuvant 
chemotherapy because tumor size shrinkage can already be assessed after 3 cycle chemotherapy.  

The development of ultrasound technology enables ultrasound to be a modality that has high 
sensitivity and specificity to neoadjuvant chemotherapy responses. In the study of Keune et al, found that 
a greater proportion of tumors could be measured using ultrasound rather than using mammography and 
that, overall, breast ultrasound was more accurate than mammography in predicting tumor size residues 
after neoadjuvant chemotherapy (Kuene et al, 2009, Wang et al.., 2019). In the research of Thomas et al., 
Ultrasonography was the best predictor of tumor size in breast cancer, compared to physical examination, 
mammography, and resonance. With this result helping the decision making processes such as the type 
of surgery, the possible need for oncology surgery, or the decision to start neoadjuvant therapy, in patients 
with unifocal tumors (Thomas et al, 2017).  

Vitamin D deficiency is associated with the possibility of not achieving a pathologic complete 
response (pCR). Inability to achieve pCR independently related to vitamin D deficiency, the response rate 
of LABC patients with vitamin D deficiency to neoadjuvant CAF chemotherapy can be detected using breast 
ultrasound. Imaging evaluations to assess therapeutic neoadjuvant responses can be considered, not only 
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based on measurements of size and number of lesions, but on a functional analysis (absorption of contrast 
media, neo-vascularity), or the detection of a physiopathological tumor activity (TO et al., 2018). Several 
confounding variables need to be tested before looking for an association between vitamin D levels and 
the clinical response of chemotherapy. In this study obtained. The average age is 51.1 years. The work data 
is displayed because researchers want to see the relationship between sun exposure and vitamin D levels. 
The results of this study are according to research by Yu et al, (2016) where the average age of patients 
with locally advanced breast cancer is 50 

In this study, the highest number of patients with locally advanced breast cancer was found in 
Stage III B, which was 23 patients (76.7%) with the most anatomic pathology results being Invasive 
carcinoma of no special type (infiltrating ductal carcinoma) Grade III, as many as 11 patients (36.7 %) and 
the most subtype is Luminal A, which is 10 patients (33.3%). The results of the study according to Yu et al 
showed that the status of axillary nodules> 6 is pathologically a predictor of the success of chemotherapy. 
In the study of Yu et al, the tumor subtype was predominantly luminal which has an unfavorable response 
to chemotherapy (Yu et al, 2016). In this study, it was found that patients with locally advanced breast 
cancer who underwent CAF chemotherapy mostly experienced vitamin D deficiency in 17 patients (56.7%), 
and only 13 patients (43.3%) who had normal vitamin D levels of 20 mg/dl. The results of this study are 
consistent with Setiati's research in postmenopausal Indonesian women in nursing institutions showing 
a level of vitamin D deficiency and insufficiency reaching 34%. (Setiati, 2008) Demographic studies in 
Southeast Asia show that in Indonesia, the female population with insufficiency reaches 45.4 % in urban 
areas and 66.9% in rural areas. The study further wrote that normal vitamin D levels were 48.9% in urban 
areas and 49.5% in rural areas with high vitamin D levels only reaching 5.7% of the urban population and 
3.3% of the rural population. ( Poh et al, 2016) 
              These chemotherapy responses are then further categorized as negative responses (progressive 
disease and stable disease) and positive responses (partial response and complete response). From these 
results, the chemotherapy response of patients with locally advanced breast cancer classified as CAF 
chemotherapy was classified. From the results it appears that the majority are in stable disease, 
amounting to 16 patients (53%). These results are consistent with the study of Audrina et al in which 52% 
of patients undergoing neoadjuvant chemotherapy experienced a stable disease response. 

In this study, it was found that patients who did not respond to chemotherapy drugs were 17 
patients and most suffered from Vitamin D deficiency (<20 ng/dl) in the amount of 14 patients and only 3 
patients who had normal Vitamin D levels, while patients who experienced a response (+) consisted of 13 
patients and most of them had normal Vitamin D levels (> 20 ng/dl) in 10 patients. In the test using the 
Lambda chi-square test showed that there is a relationship between the levels of vitamin D pre-
chemotherapy with the response of chemotherapy after neoadjuvant chemotherapy (p-value = 0.026). This 
is following other studies and indirectly becomes evidence that calcitriol that binds to VDRE causes 
inhibition of breast cancer cell proliferation. Another study by Clark et al. showed that there was a 
significant weak relationship.  

Research by Clark also has samples with low levels of vitamin D samples in large quantities so 
that the limitations are comparable with this study. (Ma et al., 2010; Clark et al., 2014) The relationship 
between pre-chemotherapy vitamin D levels and post-neoadjuvant chemotherapy responses also showed 
differences in the chemotherapy response in the study sample based on vitamin D levels in the blood. The 
chi-square test to look for OR subsequently showed that there was a risk of female patients who had 
advanced breast cancer with low vitamin D levels getting a poor chemotherapy response as much as 10.5 
times (OR 10.5). 
 
6.0 CONCLUSION 
There is a relationship between levels of vitamin D blood with the size of the tumor is based on inspection 
of ultrasound as a response to chemotherapy neoadjuvant CAF in women after menopause with locally 
advanced breast cancer in hospitals Dr. Soetomo Surabaya.  
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