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ABSTRACT
This study aimed to assess the effects of nutritional intervention in breast 
cancer patients. Anthropometrics serum biomarkers and tumor markers were 
assessed in breast cancer female patients. Product intervention was done in 
the breast cancer group (n = 120) which was further segregated into three 
treatments groups T0 placebo Group (non-supplemented cookies) + che
motherapy, T1 synthetic group (vitamin D and calcium supplement) + che
motherapy, T2 natural group (ESP + CLO supplemented cookies) +  
chemotherapy. Anthropometrics data showed that body mass index (BMI) 
and hand grip strength (kg) were varied from 26.48 ± 0.28 to 26.15 ± 0.20 kg/ 
m2 and 22.18 ± 0.36 to 22.21 ± 0.38 kg among T2 group, respectively. After 
intervention of natural supplement, serum calcium and serum vitamin 
D levels were significantly improved from 8.45 ± 0.08 to 8.61 ± 0.11 mg/dl 
and 26.45 ± 0.84 to 30.33 ± 1.37 ng/ml among T2 participants, respectively. 
Whereas in T1 group the serum calcium slightly improved from 8.46 ± 0.06 to 
8.53 ± 0.07 mg/dl and serum vitamin D levels enhanced from 24.18 ± 1.06 to 
26.38 ± 1.05 ng/ml among participants. The serum parathyroid hormone 
level significantly decreased from 5.2 ± 0.07 to 4.9 ± 0.07 pmol/l in T2 group 
participants. The nutritional intervention of calcium and vitamin D had 
shown to improved body mass index (BMI), hand grip strength and increased 
oral intake in patients and reduced inflammatory markers. Chemotherapy- 
induced dietary issues may be managed by effective oral nutritional inter
vention. Serum calcium and vitamin D may be modifiable factor for the risk of 
breast cancer in females.
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Introduction

Breast cancer is an uncontrolled proliferation of cells in breast cells that attain malignancy. It is the most 
prevalent cancer type among female population worldwide. Breast cancer is the fifth most occurring 
cancer death which contributed to about 28% of new cancer cases every year. Breast cancer is more 
prevalent in Asian women with age above 40–50 years compared to Western countries where age above 
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60–70 years is common. Pakistan has a 10-year younger average age for breast cancer diagnoses in 
females than other developed nations.[1,2] Non-modifiable factors for breast cancer include genes, age, 
age at menarche and parity, whereas modifiable factors account for ~ 20% such as obesity, physical 
inactivity and dietary intake contributes to breast cancer onset. The modifiable risk factors offer potential 
to curb the disease burden by lifestyle modification.[3] A statistical data reported over 268,000 new cases 
of breast cancer, with nearly 42,000 of women dying from the disease in the same year.[4] The total 
population accounts for 49.5% of women Worldwide and largest population of women are over age of 
60 years. According to a study, 2.1 million women had recently been diagnosed with breast cancer, or 
one new case every 18 seconds; 626,679 people had also died from breast carcinoma.[5] It has been 
reported that one in every nine women is likely to be diagnosed with breast cancer. Dietary routine, 
lifestyle habits and being obese are known as modifiable factors. Evidence research concluded that 
nutritional intervention plays an important role in determining cancer prognosis, efficacy of anti-tumor 
therapies and maintain quality of life. Chemotherapy is a common clinical method used to treat breast 
cancer which may affect quality of patients life.[6,7] Nutrition-based research and nutritional screening of 
cancer patients have gained much importance. The nutrition-related factors are the key factors for the 
onset of breast cancer and also it plays role as anti-cancer tool. A cross-sectional, multicenter, epide
miologic study on clinical nutrition reported that cancer patient had an almost three-fold poor nutrition 
status rate as compared to healthy volunteers.[8] Poor nutrition showed positive correlation with 
increased, morbidity, mortality, longer hospital stays and higher financial burden in patients. 
Furthermore, malnutrition is linked with low treatment efficacy and disease prognosis in cancer patients. 
Nutrition has a vital role in maintaining lifestyle of cancer patient. The physiological and metabolic 
aspects of patients with cancer can change their nutritional needs (protein, carbohydrate, fats, minerals 
and vitamins).[9,10] The prevalence of malnutrition in cancer patients accounts for 30–50% in general 
and 85% longer stay in hospital is due to malnutrition of patients. Nutritional therapy is important to 
curb the malnutrition rate, better efficacy and prognosis of cancer treatments. Study data observed that 
there should be a structured coordination between clinical nutritionists and oncologists to perform the 
practical implementation of nutritional therapy in cancer patients.[11,12] Chemotherapy induced side 
effects include vomiting, nausea, stomach pain, loss of appetite, sore mouth, diarrhea, loss of taste, 
constipation and difficulty in swallowing that can affect the dietary intake of patient and hence increases 
risk of malnutrition. An evidence-based literature showed that a good quality of diet is associated with 
less chances of developing chronic inflammation consequently.[13,14] It has been proved that dietary or 
nutritional counseling regarding oral nutritional supplements should be the first line treatment to 
increase the oral intake and improve clinical treatments outcome. Studies on breast cancer patients 
undergoing adjuvant therapy observed that dietary counseling improves body weight, increase oral 
intake, interruptions and treatment related toxicities.[15,16] Effective nutritional screening, oral supple
mentation are important tools during cancer treatments. Nutritional intervention using oral supple
mentation might be incorporated in cancer therapeutically treatment to improve both clinical outcomes 
as well as maintain quality of life. Natural source of vitamin D and calcium supplemented added in food 
product may be used as vehicle to combat deficiencies in better ways. In clinical oncology practice, 
vitamin D and calcium supplementation intervention in breast cancer patients can be considered as an 
integral part of the multimodal therapeutic approach.

Materials and methods

Study design

The present study was conducted at different hospitals and clinics in Rawalpindi/Islamabad-Pakistan. 
The present study was conducted at hospital which based on case-control trial. Case group partici
pants were patients clinically diagnosed with breast cancer and disease free patients were taken as 
control group.
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Study participants

Study subjects were young, middle-aged and old female patients suffering from breast diseases and 
healthy volunteers who had no disease or co-morbids and were collected from different hospitals of 
Rawalpindi, Pakistan.

Study groups

Case study comprised two groups including healthy group and breast cancer group. The case group 
was further segregated into T0 (placebo group (non-supplemented cookies) + chemotherapy), T1 
(synthetic vitamin D and calcium supplement) + chemotherapy) and T2 (natural group (ESP+ CLO 
supplemented cookies) + chemotherapy). The intervention of different treatments on potential vari
ables was evaluated at 0th day and 90th days.

Study population

Research data was collected through maintained web-based system that includes information of all 
patients who have had breast cancer. The database provides detailed information on breast tumor type 
and date of breast cancer occurrence.

Ethical approval and consent to participate

The ethical approval was obtained by Bio-safety and Ethical Review Committee (BERC), University of 
Sargodha, Sargodha-Pakistan. The written consent was signed from the patients and was informed 
about the study.

Selection procedure for volunteers

Females were randomly selected for the study with total number of 242 of which 162 volunteers signed 
the consent; they were further excluded due to not meeting with the selected criteria. Total volunteers 
selected were n = 150, of eight were dropped off, nine volunteers did not follow up and six volunteers 
did not meet the criteria. In order to maintain uniformity in data, took 40 volunteers in each group, 
hence 120 volunteers were included in the study.

Target population and sampling technique

Diagnosed breast cancer female and healthy female were the targeted populace. The selection of the 
human subjects was completed by using technique of the two-stage sampling which is convenience 
and purposive sampling technique.[17]

Inclusion exclusion criteria

Clinically diagnosed breast cancer female patients of age between 35–70 years were included in the 
study. Age group of patient was the inclusion criterion.[18] Volunteers with a history of any other 
cancer type and age above 70 years were excluded from the study.

Biochemical assays
Serum biochemistry of case study volunteers was assessed to draw their blood samples. The female 
patients were prescribed to the pathology lab of different hospitals. The blood sample was drawn for 
different biochemical parameters of volunteers.[19]
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Nutritional assessment of study subjects

The complete nutritional assessment of patients was assessed by taking anthropometrical data such as 
height, weight, mid upper arm circumference, body mass index waist circumference and waist to hip 
ratio. Bio electric impedance analysis (BIA) was used to assess body composition such as body fat 
mass, total body water, proteins for building muscles and minerals for strengthening bones. Height 
and weight measurements of study participants were taken to calculate body mass index (BMI).[20] 

Weight of breast cancer patients was measured by standard balance (kg). Height was measured using 
height measuring device attached to the balance.[21] Mid upper arm circumference was measured by 
standard technique using a non-stretchable tape and estimated to the nearest 0.1 cm. Body mass index 
was estimated using following formula 

Body Mass Index ¼
Weight in kg

Height in meter2 

The WHO cut off ranges of body mass index are underweight <18.5 kg/m2, normal weight 18.5–24.9  
kg/m2, overweight 25–29.9 kg/m2 and obese 30–40 kg/m2.

A standardized nutritional assessment questionnaire was used to obtain data, including age, 
name, gender and menopausal status, age of menarche, breastfeeding status and parity. 
Hand grip strength (HGS) in kg was carried out by sitting position with the arms on a table 
and the average of three measurements was estimated. Hand grip strength was measured by 
hand held dynamometer. Subjective global assessment (SGA) was used to check the nutritional 
status of patients and classified as well nourished, severely malnourished and moderately 
malnourished.[22,23]

Statistical analysis

We examined potential variables categorized in Minitab (version 19) and statistical package for the 
social sciences (SPSS version16). Interventional parameters including blood biomarkers were 
expressed in means ± standard error of means (mean ±SEM). Between-groups comparisons were 
performed using general linear model (GLM) and effect of days on indicative parameters were 
subjected to two tailed analysis of variance (ANOVA) with post hoc Tukey test. P value < 0.05 was 
considered statistically significant for all statistical results.[24]

Results

Table 1 depicted the median, minimum, maximum and mean with SD of serum concentrations 
of vitamin D among cases and controls. The median concentrations of vitamin D in breast 
cancer patients (21 ng/ml) were lower than controls (46 ng/ml). Vitamin D deficiency was 
more prevalent in breast cancer female patients. The cut off value for vitamin D deficiency was 
<20 ng/ml, insufficient (20–30 ng/ml) and sufficient (>30 ng/ml). The study analyzed median, 
minimum and maximum with SD of serum calcium levels among cases and controls. The 
median concentrations of calcium in breast cancer patients were 8.6 mg/dl as compared to the 
controls with 8.8 mg/dl levels. The standard range of serum calcium levels was 8.5–10.5 mg/dl.

Table 1. Serum concentration of Vitamin D and Calcium among cases and control groups.

Biomarkers Groups Median (SD) Minimum Maximum Mean SD

Serum vitamin D (ng/ml) Controls 46 (9.42) 30 30 46.5 9.41
Cases 21 (5.72) 2 2 21.22 5.27

Serum calcium (mg/dl) Controls 8.8 (0.75) 7 10.5 8.82 0.75
Cases 8.6 (0.74) 6.7 11 8.72 0.74
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Table 2 presented the characteristics of control group and breast cancer patients including ethnicity, 
demographics and socioeconomic status compared with chi square tests. Punjabi was 49.7% in control 
group and 50.3% in case group. The percentages of post-menopausal breast cancer patients were 32.1% as 
compared to the healthy individuals (15.8%). The participants in breast cancer patients had lower middle 
income 22.9% as compared to 17.9% in control group. The analysis shows that percentage for age at 
menarche was 35% in case group who falls in 14–16 years of age. The breast-feeding percentage was only 
28.3% among breast cancer patients as compared to 40% frequency of breast feeding in healthy individuals.

Analysis of variance of weight depicted that effect of treatment group fed with T0, the weight 
increases from 76.45 ± 1.62 to 76.53 ± 1.70 kg, followed by T1 group weight varied from 75.54 ± 1.14 to 
75.46 ± 1.28 kg, T2 treatment fed group, weight showed changed from 74.56 ± 1.49 to 74.23 ± 1.33 kg 
as presented in Table 3.

It was observed that in T0 fed group, body mass index was found to be increased from 25.26 ± 0.35 
to 26.52 ± 0.40 kg/m2. In T2 fed group, body mass index was found to be slightly declined from 26.48 ±  
0.28 to 26.15 ± 0.20 kg/m2 as represented in Figure 1(a). In group fed with T0 treatment, waist 
circumference varied from 32.83 ± 0.23 to 32.75 ± 0.34 inches, in group fed with T1 treatment, waist 
circumference changed from 33.15 ± 0.26 to 33.30 ± 0.27 inches, while in T2 group the waist circum
ference non-significantly changed from 34.25 ± 0.34 to 34.22 ± 0.31 inches as shown in Figure 1(b). 
Analysis of variance of mid upper arm circumference of treatments fed groups, treatment days and 
interactive effect of treatment fed groups and treatment days showed non-significant results as 
depicted in Table 3. Group participants fed with T1 treatment showed non-significantly changed 
from 27.55 ± 0.38 to 27.64 ± 0.36 cm. In T2 fed group treatment, mid upper arm circumference showed 
non-significant change from 26.76 ± 0.30 to 26.75 ± 0.31 cm. It was observed from analysis of variance 
that effect of treatment fed groups, treatments days and interactive effect of treatment fed groups and 
days was found to be non-significant on waist hip ratio. Group fed with T2 treatment showed non- 
significant changes from 0.81 ± 0.002 to 0.81 ± 0.002 cm as depicted in Table 3.

Table 2. Characteristics of study participants.

Characteristics of the participants Control Group Case Group P value

Ethnicity (n = 120) (n = 120)
● Punjabi
● Potohari
● Pathan
● Kashmiri

49.7% 
43.8% 
57.5% 
66.7%

5.3% 
56.2% 
42.5% 
33.3%

1.990a

Menopause Status
● Premenopausal
● Post menopausal

34.2% 
15.8%

17.9% 
32.1%

25.394a

Socioeconomic Status
● Low income
● Lower middle income
● Middle income
● High income

14.6% 
17.9% 
22.1% 
15.4%

17.1% 
22.9% 
15.4% 
14.6%

35.727a

Age at Menarch 11–13 years14–16 years
● 11–13 years
● 14–16 years

41.2% 
18.8%

25.0% 
35.0%

28.344a

Breast cancer in 1st degree or pedigree
● Yes
● No

12.1% 
47.9%

4.8% 
19.2%

1.4712a

Sun exposure
● Yes
● No

38.8% 
11.2%

14.6% 
35.4%

56.317a

Subjective Global Assessment
● Severe malnourished
● Moderately Malnourished
● Well nourished

19.6% 
30.4%

15.4% 
29.6% 
5.0%

85.658a

Breastfeeding status
● Yes
● No

4.0% 
10.0%

28.3% 
21.7%

15.096a
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Effect of interactive action between treatment fed groups and treatment days on hand grip strength 
was found to be significant (p < .05). In group fed with T0 treatment, hand grip strength significantly 
varied from 22.12 ± 0.38 to 20.75 ± 0.31 kg. In group fed with T1, hand grip strength was slightly varied 
from 21.22 ± 0.31 to 21.24 ± 0.31, whereas in group which given with T2, hand grip strength slightly 
improved from 22.18 ± 0.36 to 22.21 ± 0.38 kg as shown in Figure 1(c). In group fed with T0 treatment, 
serum albumin levels were significantly reduced from 26.65 ± 0.73 to 23.38 ± 0.58 g/L. In group fed 

Table 3. Nutritional parameters among different treatments groups at 0 days and 90 days of interventional period.

Nutritional 
Parameters TO T1 T2 P value

0 day 90 days 0 day 90 days 0 day 90 days

Weight (kg) 76.45 ± 1.62A 76.53 ± 1.70A 75.54 ± 1.14A 75.46 ± 1.28A 74.56 ± 1.49B 74.23 ± 1.33B 0.206NS

BMI (kg/m2) 25.26 ± 0.35BC 26.52 ± 0.39A 26.84 ± 0.28A 26.94 ± 0.32A 26.48 ± 0.28AB 26.15 ± 0.19A 0.041*
MUAC (cm) 27.35 ± 0.37A 27.47 ± 0.37A 27.55 ± 0.38A 27.64 ± 0.36A 26.76 ± 0.29A 26.75 ± 0.32A 0.139NS

Albumin (g/L) 26.65 ± 0.73B 23.38 ± 0.58C 24.18 ± 0.69B 24.20 ± 0.71B 24.21 ± 0.82B 24.27 ± 0.95A 0.022**
Waist circumference 

(inches)
32.83 ± 0.23B 32.75 ± 0.35B 33.15 ± 0.26A 33.30 ± 0.27A 34.25 ± 0.34A 34.22 ± 0.31A 0.13NS

Waist hip ratio (cm) 0.83 ± 0.004A 0.84 ± 0.004A 0.82 ± 0.003B 0.83 ± 0.003B 0.81 ± 0.002B 0.81 ± 0.002B 0.121NS

Hand grip strength 
(kg)

22.12 ± 0.38BC 20.75 ± 0.31C 21.22 ± 0.32C 21.24 ± 0.32C 22.18 ± 0.36A 22.21 ± 0.38A 0.107NS

Serum calcium (mg/ 
dl)

8.4 ± 0.08B 8.3 ± 0.09B 8.46 ± 0.06B 8.53 ± 0.07AB 8.45 ± 0.08B 8.61 ± 0.11A 0.018*

Serum vitamin D (ng/ 
ml)

22.32 ± 1.08BC 21.32 ± 1.08BC 24.18 ± 1.06BC 26.38 ± 1.05B 26.45 ± 0.84B 30.33 ± 1.37A 0.019*

Figure 1. (a, b and c) Effect of treatments on mean values of Anthropometrics (BMI, Waist Circumference and Hand grip strength).
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with T1 (Synthetic vitamin D and calcium supplement + chemotherapy), serum albumin levels were 
varied non-significantly varied from 24.18 ± 0.69 to 24.20 ± 0.71 g/L. In T2-group serum albumin was 
found to be slightly increased from 24.21 ± 0.82 to 24.27 ± 0.95 g/L as presented in Table 3 and 
Figure 2.

Impact of intervention intervals and interaction effect of group fed with T0 treatment the serum 
calcium levels of the breast cancer participants were declined from 8.4 ± 0.08 to 8.3 ± 0.09 mg/dl. In 
group treated with T1 treatment, the serum calcium was found to be slightly increased from 8.46 ± 0.06 
to 8.53 ± 0.07 mg/dl. Treatment group intervenes with T2 treatment showed significant improvement 
in serum calcium levels after endpoint, the values were noticed to be increased from 8.45 ± 0.08 to 8.61  
± 0.11 mg/dl as presented in Figure 3(a).

In group fed with T0 treatment, the serum vitamin D levels in patients was significantly reduced 
from 22.32 ± 1.08 to 21.32 ± 1.08 ng/ml. In group fed with T1 treatment, the serum vitamin D levels in 
patients were significantly improved from 24.18 ± 1.06 to 26.38 ± 1.05 ng/ml. Serum vitamin D levels 
were found to be significantly raised from 26.45 ± 0.8 to 30.33 ± 1.37 ng/ml in T2 participants as shown 
in Figure 3(b).

Figure 1(a-c) Effect of treatments on mean values of Anthropometrics (BMI, Waist Circumference 
and Hand grip strength)

Correlation among anthropometrics parameters with biomarkers at 90th day

After completion of intervention duration, a correlation was analyzed among anthropometrics para
meters (body mass index, waist circumference, mid upper circumference and waist hip ratio) with 

Figure 2. Effect of treatments on mean values of serum albumin.

Figure 3. (a and b) Effect of treatments on mean values of serum calcium and Serum vitamin D concentrations..
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serum calcium, vitamin D and parathyroid hormone among volunteers. It was revealed from Pearson’s 
correlation that body mass index was negatively correlated with serum calcium levels, serum vitamin 
D and positive with parathyroid hormone. Mid upper arm circumference was positive correlated with 
vitamin D, serum calcium and parathyroid hormone. Negative non-significant correlation was 
observed between waist circumference and serum calcium levels. Negative non-significance of corre
lation was observed between waist circumference and serum vitamin D levels. Waist hip ratio showed 
negative non-significant correlation with serum calcium, vitamin D and parathyroid hormone levels at 
90 days as depicted in Table 4.

Correlation among breast cancer indicative indices and tumor markers at 90th day

After completion of intervention duration, a correlation was found among breast cancer indicative 
indices and tumor markers in breast cancer volunteer at endline of 90 days. The correlation between 
serum calcium levels and CA125 and c-reactive proteins was found to be weak and not statistically 
significant. With CEA and serum calcium status, a favorable non-significant association was discov
ered. Serum vitamin D levels were found with week positive correlation with tumor marker of CA125. 
Serum vitamin D represented the negative non-significant correlation with levels tumor marker CEA. 
Parathyroid hormone was positive correlated with tumor markers. In present findings of correlation of 
parathyroid hormone with CA125 marker, a week positive but non-significant correlation was present 
as shown in Table 5.

Discussion

Above results were in accordance with the study of Casirati et al., [25] which concluded that 
a nutrition intervention of oral nutritional supplement and eicosatetraenoic acid resulted in 
weight gain. Further studies concluded that increase in body mass index after nutrition inter
ventions and two finding a reduction in BMI decline after the nutrition intervention.[18,26] 

Present findings were consistent with the study presented by Arensberg et al.[27] who observed 
that weight of breast cancer patients was found significantly increased from baseline after 
chemotherapy from 72.1 ± 0.4 kg to 73.3 ± 0.4 kg. Change in patient’s body weight was observed 

Table 4. Pearson’s correlation among anthropometrics with indicative biomarkers 90th day.

Parameters Serum calcium (mg/dL)
Serum vitamin D 

(ng/mL)
Parathyroid hormone 

(pmol/L)

Body Mass Index 
(kg/m2)

−0.067 −0.076 0.045
0.466 0.409 0.623

Mid upper arm circumference 
(cm)

0.069 0.041 0.145
0.453 0.659 0.115

Waist circumference 
(inches)

−0.009 0.023 −0.102
0.919 0.805 0.269

Waist hip ratio 
(cm)

−0.278 −0.374 −0.083
0.002 0.000 0.368

Table 5. Pearson’s correlation among indicative biomarkers with tumor markers 90th day.

Biomarkers

CA125 
(U/ml) C-reactive proteins CA153

CEA 
(ng/mL)

(mg/L) (U/ml)

Serum calcium 
(mg/dL)

0.155 .001 −0.049 0.013
0.09 0.993 .596 0.889

Serum vitamin D 0.077 −.103 −0.021 −0.085
(ng/ml) 0.405 .264 0.817 0.355
Parathyroid hormone 0.016 .099 0.061 0.131
(pmol/l) 0.864 .284 0.505 0.152
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to be slightly decreased from 73.0 ± 0.4 kg after 6 months of chemotherapy. Recent results are 
also according to the prospective study conducted in Denmark estimated that females diagnosed 
with breast cancer with BMI ≥30 kg/m2 had more aggressive disease at diagnosis as with females 
having with a BMI <25 kg/m2. Furthermore, it was observed that patients with a body mass 
index of 30 kg/m2 showed significant and more aggressive metastases after 10 years which was 
increased by 46% and the chance of breast cancer mortality after 30 years increased to 38%. 
A study observed endocrine therapy and chemotherapy was found to be less effective after 10 or 
more years for patients with body mass index greater than 30 kg/m2. Therefore, patients should 
be educated about importance of nutrition intervention and the lifestyle modifications during 
disease management.[19,28]

Recent findings were in accordance with the study of Lin et al.[8] who observed that breast 
cancer patients undergoing adjuvant endocrine treatment had reduced hand grip strength. 
Reduced hand grip might be due to side effects of aromatase inhibitors (AI) and tamoxifen. 
Another similar finding by Bray et al.[29] who concluded that chemotherapy and radiation such as 
the taxanes, platinum agents and vinca alkaloids. It may decrease the strength by effecting 
peripheral and muscles nerve tissue. Above results were in collaborative with Wang et al.[22] 

who observed association between body mass index and aromatase inhibitors (AI) induced loss 
of hand grip strength. Present results are inaccordance with the study by Ruan et al.[30] who 
reported that high body mass index may cause aromatase inhibitors-induced loss of hand grip 
strength. Another similar trend was observed by Aleixo et al.[31] who concluded that older women 
with vitamin D deficiency, vitamin D supplementation with dose of 1000 IU per day for a year 
resulted in a significant improvement in hip muscular strength. A meta-analysis study by 
Rosendahl-Riise,[32] observed no improvements in muscular strength in community dwelling 
people above 65 years after vitamin D and calcium supplementation. Serum albumin status is 
considered as a window into the patient’s nutritional health status but is potential factor for 
predicting health prognosis of a patient. When compared to patients with low serum vitamin 
D status, patients with sufficient serum vitamin D levels had considerably higher serum albumin 
concentrations. As a result, there is a strong positive association between serum albumin levels and 
serum vitamin D3 status. The current findings were consistent with a study presented by 
Rosendahl,Riise et al.,[33] who found that hypoalbuminemia could be a risk factor for chemother
apy early termination even if blood albumin levels are a prognostic predictor of prognosis in breast 
cancer patients. It has stated that serum albumin is known as independent predictor for survival in 
cancer patients. Inflammation and poor nutrition status may suppress albumin levels. Serum 
albumin levels serve as a window into patient’s nutritional status but also an important factor 
for disease prognosis. It has been observed that deficiency of vitamin D is an important con
tributor factor for poor albumin levels; supplementation with vitamin D and calcium for may 
improve serum albumin levels with low vitamin D status group.[8]

The current findings are consistent with those reported by Trujillo et al.[34] during neoadjuvant 
chemotherapy, who noted a significant decrease in serum calcium and vitamin D levels (16 nmol/ 
L). According to a case-control study by Williams et al.[35] volunteers with higher quintile serum 
vitamin D levels than those with lower quintiles had a less chance of developing breast cancer. 
A serum vitamin D level of 47 ng/mL was connected to a 50% decreased risk of breast cancer, 
according to earlier researchers. Similar inverse association was found by Karthikayan et al.[36] in 
their comprehensive analysis, which revealed that daily 400 IU of vitamin D supplementation, 
maximum sun exposure and dietary vitamin D intake all reduced the risk of breast cancer and its 
recurrence in patients. The study’s findings made clear how important it is to take calcium and 
vitamin D together. According to analysis and findings from the current study, calcium and 
vitamin D deficiency in breast cancer patients may combat using natural sources of vitamin D and 
calcium. An evidence based meta-analysis review observed the potential impact of nutritional 
counseling, oral supplements in cancer patients who underwent adjuvant, neoadjuvant therapy. 
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The authors observed the improved clinical signs of oral intake, appetite, emotional status and 
overall health of the patients.[37]

A randomized controlled trial observed that intervention of early tailored nutrition counseling 
during radiotherapy in colorectal cancer improved survival rate and better prognosis in patients 
after a follow-up period of 6.5 years. Another similar trend was observed in head and neck cancer 
patients who underwent radiotherapy resulted in better weight maintenance, increased tolerance 
and protein-calorie intake. A cohort study in colorectal cancer patients performed, and observed 
long survival rate in 315 patients received dietary counseling and oral nutrition supplements than 
those 313 patients who had not received nutrition counseling during chemotherapy.[5,38] A clinical 
data showed that breast cancer female patients who intervened with nutritional guidance had more 
consumption of vegetables and fruits, low intake of red meat and processed meat but no 
significant variation anthropometrics parameters were observed. A data observed that breast 
cancer patients especially older women, there is increased risk of cardiovascular risk who had 
on adjuvant chemotherapy because of the possible relation between chemotherapy and long-term 
cardio toxicity. Therefore, a healthy dietary habit and nutritional supplements are important to 
combat such co-morbidities.[39]

A clinical trial has performed on calcium plus mega dose of vitamin D on cancer onset. In 
randomized control study, post-menopausal women were given calcium alone (1,400–1,500 mg/day) 
or in combination with vitamin D3 1,100 IU per day in a 1:2:2 ratio that resulted in fewer total cancer 
rate in the vitamin D plus calcium supplement as compared with no supplementation group.[40] 

Studies represented that dose of vitamin D3 (2000 IU/day) was more effective as compared to vitamin 
D3 intake of 800 IU per day.[41] In randomized controlled trial, the researcher had administered 
moderate dose of supplementation to achieve desired levels of 25-hydroxyvitamin D levels in both pre 
and postmenopausal women. The researcher assessed the blood 25-hydroxyvitamin D on biannual 
basis and also check long-term changes. Researcher concluded that long-term dosage should be 
adjusted to optimize vitamin D levels.[42]

Research data from case control studies proved that vitamin D supplements have the potential 
benefit in breast cancer incidence. Consistent results showed that sufficient vitamin D levels are 
positive linked with better quality of life. In retrospective review of study explored that vitamin 
D supplements in patients with HER2+ treated with trastuzumab during chemotherapy showed 
significant disease-free survival rate as compared to no supplementation group. In that particular 
study mean dose of vitamin D taken by patients was below < 1500/day and 10472IU/week. Results 
showed better survival rate and better prognosis of the disease.[43]

Efficacy studies observed that tailored intervention of vitamin D supplements regimen compared 
with a conventional regimen for sufficient vitamin D status in 195 breast cancer patients, who were 
undergoing neo-adjuvant and adjuvant chemotherapy, the studies concluded that 50, 000 IU/week of 
vitamin D3 supplementation can reduced the risk musculoskeletal pain.[44] A study suggested that 
patient receiving the treatment of breast cancer with aromatase inhibitors should consumes daily 
vitamin D intake between 1000 and 5000 IU to combat the vitamin D deficiency. In a randomized case 
control study, the efficacy role of high vitamin D supplementation intake remained inconclusive.[12]

In previous randomized control trial and meta-analysis studies have concluded that vitamin 
D as a potential protective tool. It has been studied that administrating vitamin 
D supplementation alone for a long period of time had no effect on cancer incidence and 
mortality rate.[45] Another scientist conducted randomized clinical trial for 5 years, hence proved 
that administration of vitamin D supplementation for long time have proved to be beneficial for 
cancer prevention but not for cancer mortality rates. In previous study of cochrane review 
examined that there could be decreased rate of cancer related mortality in vitamin D given case 
groups as compared to those who never had it.[46,47]

Interventional study data among old aged individuals have shown that adequate oral intake of 
vitamin D may help in improving bone mass density, lower risk of osteoporotic fractures and 
decreased bone loss.[27] Study also observed that calcium supplements along with vitamin D intake 
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are more effective in increasing bone mass density and minimum fracture risk as compared to the 
participants who were taking vitamin D alone.[7]

Results showed that those who received vitamin D supplements had significantly improved 
median disease-free survival than those without supplementation after follow-up of 29.5  
months. After follow-up of 40.2 months, the intervention of 10,472 IU/week, or < 1500 IU/ 
day resulted in 43.8% survival rate as compared to 32.8% those who had no 
supplementation.[48] The present results are coherent with study of Arnold,[3] who concluded 
that a good quality of diet is linked with less chances of chronic inflammation in body and 
better survival rate. Meta-analysis research on 10 randomized controls by Rinninell et al.[37] 

studied that vitamin D supplementation helps in lowering inflammation markers in body by 
1.08 mg/L.

It has been illustrated from a khan[49] that body mass index was non significantly corre
lated with serum vitamin D levels and serum calcium levels. Parathyroid hormone has the 
tumor progression property. It is an important marker to assess in cancer patients. Present 
results are in accordance with the study of Corre et al.[50] concluded that parathyroid 
hormone (PTH) is not significantly correlated with anthropometrical data in cancer patients. 
Anthropometrical data was found to be non-significantly negative correlated with body mass 
index, waist hip ratio measures in female patients.

Present correlation is in accordance with study by Lin et al.[8] who observed negative 
relationship between serum vitamin D levels and body weight over a wide range of body mass 
index. A similar case study reported by Nagarajan,[6] concluded that high body mass index 
(>30 kg/m2) was positive correlated with high parathyroid hormone levels in elderly adults as 
reported in present study. A study performed by Cederholm et al.[51] who concluded that 
vitamin D supplementation was found to be significantly reduction in inflammation marker of 
c-reactive proteins. Another study conducted by Lotito[19] observed positive association of 
serum parathyroid hormone with female carcinoma makers. It has been noted that higher the 
serum parathyroid hormone (PTH) levels in body, the more chances of developing cancer and 
tumor promoting properties.

Conclusion

It is concluded that low or poor levels of serum vitamin D and calcium were associated with high 
risk of breast cancer in females. Early intervention of vitamin D and calcium in a food product 
may help to raise serum calcium and vitamin D levels. Vitamin D and calcium supplementation 
can be optimized trough natural sources such as fish oils, cod liver oil and egg shell powder. 
Effective nutritional screening and oral supplementation are important tools during cancer treat
ments. Nutritional intervention using oral supplementation might be incorporated in cancer 
therapeutically treatment to improve both clinical outcomes as well as maintain quality of life. 
Natural source of vitamin D and calcium supplemented added in food product may be used as 
vehicle to combat deficiencies in better ways. In clinical oncology practice, vitamin D and calcium 
supplementation intervention in breast cancer patients can be considered as an integral part of the 
multimodal therapeutic approach. The impact of improved serum vitamin D and calcium levels on 
patients survival and quality of life needs to be further investigated. Further research of natural 
supplementation and synthetic interventions in large clinical trials is required for better efficacy 
studies to improve long-term survival and better quality of life in breast cancer patients. Vitamin 
D and calcium supplements may help to combat chemotherapy-induced toxicities and improve 
cancer treatment outcomes.
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