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ABSTRACT 

Background: Several clinico-epidemiological studies have shown a correlation between 

lower serum 25-hydroxy Vitamin D [25 (OH) D] levels and an increased risk of colorectal, 

breast, ovarian, and prostate cancers. The aim of this study was to assess the Vitamin D 

levels of cancer patients with confirmatory clinical diagnosis of breast, colorectal, gastric 

and ovarian cancers even before the initiation of cancer therapy and to observe & analyse 

the absolute cell counts of white blood cells which include Absolute Neutrophil Count-

ANC, Absolute Lymphocyte count-ALC, Absolute Eosinophil count-AEC and Absolute 

Monocyte count-AMC in both the study and control groups. 

 

Methods: A prospective case- control study was conducted between September 2022 to 

August 2023 in the Department of Oncology, King George Hospital, a tertiary care hospital 

situated in Visakhapatnam. Serum 25-hydroxy Vitamin D [25 (OH) D] levels were tested for 

a total of 194 cancer patients belonging to breast, ovary, gastric and colorectal cancers. The 

Maglumi 4000 Plus analyser instrument was used for the 25-OH Vitamin D assay. The 25-

OH Vitamin D assay is a competitive chemiluminescence immunoassay. Vitamin D 

insufficiency is defined as having a serum 25 (OH) D level between 20 to 30 ng/mL, while 

patients with a level below 20 ng/mL were classified as having Vitamin D deficiency. 

Patients who had a Vitamin D level lower than 10 ng/mL were categorized as having severe 

Vitamin D deficiency. The total sample size was calculated to be 194 using the Raosoft 

calculator. Of the 194 patients, 5 were not willing to participate in the study, 9 patients 

missed the Vitamin D dose and 7 patients did not complete chemotherapy cycles due to 

various reasons. Hence a total of 173 patients were included in the study and among them, 

160 patients were finally included in the study as 13 were having sufficient levels of 

Vitamin D, out of which 80 patients were included in the study/treatment group who were 

supplemented with Vitamin D3 60000IU capsules and the rest were included in the control 

group who were not supplemented with Vitamin D3. The Absolute cell counts of WBCs like 

the Absolute neutrophil Count, Absolute lymphocyte count, Absolute eosinophil count and 

Absolute monocyte count were observed and studied in both the study and control groups. 

 

Results: In a total of 173 patients belonging to breast cancer, colorectal cancer, gastric and 
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ovarian cancers, 13(7.5%) patients had sufficient levels of Vitamin D, 19(11%) patients had 

insufficient levels, 71(41.04%) had deficient and 70 (40.06%) patients had severely deficient 

levels of Vitamin D. The mean (±standard deviation) Vitamin D level was 12.30(±5.44) 

among the 160 cancer patients included in the study. Vitamin D deficiency was more 

prevalent among breast (91.3%) and ovary cancers (90%) which is evident that a high 

prevalence of vitamin D insufficiency is observed in patients with newly diagnosed breast 

cancer and ovarian cancers. Females were more deficient (90%) when compared to males 

(84%). Forty-six 46% in Stage III were and 44% in Stage II had vitamin D deficiency. 49% 

of Stage II and 48% of Stage IV were found to be severely deficient. Throughout the 

patient’s visits to their respective cycles at different time points for receiving chemotherapy, 

it was observed that the study group compared to the control groups had an impact on the 

ANC,ALC,AEC and AMC among the breast, colorectal and gastric carcinomas. 

 

Conclusion: Vitamin D deficiency was well established in cancer patients in our study. 

Vitamin D deficiency in cancer patients has an impact on the prognosis of cancer patients. 

Overall, a total of 141/160 patients (87%) had deficiency in Vitamin D levels. Vitamin D 

supplementation in the study group definitely had an impact on the ANC, ALC, AEC and 

AMC parameters majorly among the breast, colorectal and gastric cancers.  
 

INTRODUCTION: 

Vitamin D is a fat soluble vitamin and is synthesized 

from 7-dehydrocholesterol under the skin exposed to 

sunlight, and is taken through diet, or a supplement, and 

it is metabolized in the liver to 25- hydroxyvitamin D 

(25[OH]D), a biomarker of vitamin D status. The 

25(OH)D is further activated in the kidneys by 1-alpa-

hydroxylase to 1,25-dihydroxyvitamin D 

(1,25[OH]2D), which facilitates calcium absorption and 

is associated with bone health.Most tissues, as well as 

cancers, possess 1-αhydroxylase, which converts blood 

25(OH)D to 1,25(OH)2D. They also have vitamin D 

receptors (VDR), a steroid hormone nuclear receptor 

that regulates various genes within a cell. This 

regulation is hypothesized to prevent cancer relapse and 

progression through the inhibition of cell proliferation, 

angiogenesis, and metastasis. Vitamin D is also 

believed to induce apoptosis and differentiation.
1
Thus, 

the aim of this study is to study the true role of vitamin 

D levels in cancer patients with solid tumours 

belonging to breast, ovary, gastric and colorectal 

cancers.Cancer is the second-leading cause of death in 

the USA having a significant deleterious impact on 

individual patients and society at large. Approximately 

one in two men and one in three women will develop 

cancer in their lifetime.
2
A low Vitamin D status is 

becoming increasingly common worldwide. Studies 

have shown a strong association between Vitamin D 

deficiency and chronic as well as acute conditions, 

from basic science to clinical applications.
3 

Vitamin D's 

primary role is to regulate the metabolism of calcium 

and phosphate, which is crucial for bone remodeling. 

However, recent research has shown that low sunlight 

exposure and Vitamin D deficiency can also increase 

the risk of various non-skeletal diseases, including 

cancer.
4  

The aim of this study was to study the prevalence of 

Vitamin D deficiency among newly diagnosed cancer 

patients and whether the concurrent supplementation 

with Vitamin D along with chemotherapy would have 

an impact on the absolute cell counts of WBCs. 
 

Methodology: 

Study design: 

A prospective cross-sectional study was carried out in a 

tertiary care teaching hospital between September 2022 

and August 2023 who were registered in the 

Department of Medical Oncology.The sample size for 

the study was calculated using the Raosoft sample size 

online calculator. With a population size of 390 patients 

(derived from the prevalence data of the hospital in the 

previous year prior to the study) and a confidence 

interval of 95%, the sample size was calculated to be 

194.A baseline serum Vitamin D was assessed for all 

the patients including the study and control 

groups.Vitamin D insufficiency is defined as having a 

serum 25 (OH) D level between 20 to 30 ng/mL, while 

patients with a level below 20 ng/mL were classified as 
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having Vitamin D deficiency. Patients who had a 

Vitamin D level lower than 10 ng/mL were categorized 

as having severe Vitamin D deficiency. The Absolute 

cell counts of WBCs like the Absolute Neutrophil 

count, Absolute Lymphocyte count, Absolute 

Eosinophil count and Absolute Monocyte count were 

observed and studied in both the study and control 

groups. The study was approved by the TheInstitutional 

Ethics Committee, King George Hospital, 

Visakhapatnam Reg No., ECT/197/Inst/KGH/2013/RR-

20. All the study participants have provided a written 

informed consent for their willingness to participate in 

this study. 

 

Study participants: 

Patients who are 18 years or older with a confirmatory 

clinical diagnosis belonging to breast, ovary, gastric 

and colorectal cancers with Vitamin D levels assessed 

at the initiation of chemotherapy after obtaining the 

informed consent in addition to the regular 

haematological, serological and biochemical tests done 

to assess the baseline organ function before initiation of 

chemotherapy.Patients who have undergone previous 

cancer treatments such as radiotherapy, chemotherapy, 

hormonal therapy, or cancer surgeries (excluding 

diagnostic biopsies and cytology) were excluded from 

the study.Patients with active pregnancy, renal 

osteodystrophy, or documented osteoporosiswith a 

history of rickets were deemed ineligible to participate 

in the study. Patients with a history of taking Vitamin D 

supplementation of any formulation in the past 1 year 

were excluded. 

The patients who had insufficient (20-30ng/ml), 

deficient (10-20ng/ml) and severely deficient 

(<10ng/ml) were included in the study. They were 

supplemented with a dose of 60000IU of Vitamin D3 

capsulesweekly for the first 2 months as a loading dose 

and then monthly for the next 4 months as the 

maintenance dose. Of the 194 patients, 5 were not 

willing to participate in the study, 9 patients missed the 

Vitamin D dose and 7 patients did not complete 

chemotherapy cycles due to various reasons. Hence a 

total of 173 patients were included in the study and 

among them, 160 patients were finally included in the 

study as 13 were having sufficient levels of Vitamin D. 

Among the 160 patients, 80 subjects were taken in the 

study group and were given Vitamin D3 

supplementation and other 80 subjects were taken as 

controls, not supplemented with Vitamin D3 through 

randomizationin order to mitigate the selection bias. 

Out of the 160 study participants, 58 patients belonged 

to breast cancer, 42 belonged to gastric cancers, 40 

belonged to colorectal and 20 patients were diagnosed 

to have ovary cancer. 

 

Sample collection: 

A 3mL blood sample was drawn from a peripheral vein, 

regardless of fasting or dietary requirements, using a 

red-top serum separator vacutainer. The plasma was 

separated and stored at 2–8 C refrigeration. Frozen 

samples were thawed only once to avoid analyte 

deterioration. The samples containing precipitates 

should be centrifuged before performing the assay. 

Care was taken that no heat-inactivated samples are not 

used and also that they are free from fibrin or any 

particulate matter. The sample volume required for a 

single determination of 25-OH Vitamin D is 100 

µL.The Maglumi 4000 Plus analyser instrument was 

used for the 25-OH Vitamin D assay. The 25-OH 

Vitamin D assay is a competitive chemiluminescence 

immunoassay.The 25-OH Vitamin D assay is a two-

incubation chemiluminescence immunoassay for the 

quantitative determination of total 25-OH Vitamin D in 

human serum.The average turnaround time for 

obtaining a report was 48-72 hours. 

 

All the blood parameters(CBC) were analysed using the 

Horiba Automatic Haematology Analyser in the KGH 

Central lab. ANC, ALC, AMC and AEC were 

calculated by multiplying the WBC count with the 

percentage of neutrophils, lymphocytes, monocytes 

andeosinophils respectively. 

 

Categorization of the patients: 

The patients’ sociodemographic details including the 

age, gender, height, weight, body mass index and body 

surface area,residence (rural/urban), educational status, 

occupation, family history of cancer, whether alcoholic, 

smoker, tobacco use, marital status, number of children 

were recorded.Age at menarche, age at first and second 

pregnancies, menopausal age& history of 

hysterectomydetails were taken among breast and ovary 

cancer patients. The diagnosis, type of cancer, staging, 

grading, type of chemotherapy (adjuvant/neoadjuvant), 



Journal of Chemical Health Risks 

www.jchr.org 

JCHR (2023) 13(6), 2655-2669 | ISSN:2251-6727 

  

 

2658 

tumor size and drugs given during the chemotherapy 

for the prescribed duration were also recorded. Patients 

who have given the sample for the Vitamin D test were 

informed about their status and also about the 

importance of having normal range of Vitamin D 

levels. The patients were advised by the medical 

oncologist that their decision to take Vitamin D 

supplements would not affect the course of their tumor-

directed therapy. Patients were educated that Vitamin D 

supplementation to those with Vitamin D deficiency 

would improve the outcome and also would reduce the 

chemotherapy related chemotoxicities.The 

chemotherapy drugs used in the treatment of breast 

cancer were Adriamycin + Cyclophosphamide and 

Docetaxel + Cyclophosphamide.In colorectal cancer 

Oxaliplatin+ Capecitabine capsules, in gastric cancers 

the treatment cycles included Oxaliplatin + 

Capecitabine, Gemcitabine+ Carboplatin, Cisplatin + 

Gemcitabine depending upon the staging and severity 

of the cancers. In ovarian cancers, Paclitaxel+ 

Carboplatin drugs were administered.   

 

Results: 

From the total sample size of 194 patients who were 

tested for Vitamin D levels, 160 patients were included 

in the study. Among the 160 patients, 80 subjects were 

taken in the study group and were given Vitamin D3 

supplementation and other 80 subjects were taken as 

controls, not supplemented with Vitamin D3 through 

randomization in order to mitigate the selection bias. 

Among the 160 study participants, equal no. of study 

and control group patients were taken. 58 patients were 

diagnosed with breast cancer, of which 29 belonged to 

study and 29 belonged to the control group. 42 patients 

were diagnosed with colorectal cancers, of which 21 

were in the study and rest were in control group. 40 

patients were diagnosed to havegastric cancers, of 

which 20 belonged to the study group and the other 20 

patients were included in the control group. 20 patients 

were diagnosed to have ovary cancer, out of which 10 

were in the study group and the other 10 in control 

group. Among the 160 study participants, 103 (64%) 

were female, and 57(35%) were male patients. The 

median age at diagnosis was found out to be 51 years 

with a range from (18-83) years.  A total of 86(53.7%) 

patients belonged to the rural background and 

74(46.2%) belonged to urban areas. 49 patients (30.6%) 

were smokers and 62(38.7%) were alcoholics. Among 

the patients diagnosed with solid tumours54(33.7%) 

belonged to stage 1V (T4), followed by stage III (T3) 

52(32.5%). A total of 108(67.5%) patients have 

received adjuvant chemotherapy and 42(26.25%) 

patients received neoadjuvant chemotherapy. 

10(6.25%) patients received palliative care. 

 

 

Table 1: Demographic details of the patient: 

Category Variables n=160, 

n(%) 

Age(median)=51yrs <51 85(53.1) 

 >=51 75(46.8) 

Gender Male 57(35) 

 Female 103(64) 

Residence Rural 86(53.7) 

 Urban 74(46.2) 

Educational 

qualification 

Elementary 

school 

40(25) 

 Secondary 

school 

50(31.25) 

 Intermediate 4(2.5) 

 Graduate 5(3.1) 

 Post graduate 1(0.62) 

 No qualification 60(37.5) 

Smoker No.of smokers 49(30.6) 

Alcoholic No.of alcoholics 62(38.7) 
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Type of cancer Breast 58(36.25) 

 Colorectal 42(26.25) 

 Gastric 40(25) 

 Ovary 20(12.5) 

Cancer clinical 

staging 

Tx 2(1.25) 

 T0 1(0.62) 

 T1 4(2.5) 

 T2 47(29.3) 

 T3 52(32.5) 

 T4 54(33.7) 

Type of 

chemotherapy 

NACT 42(26.25) 

 ACT 108(67.5) 

 NACT 

PALLIATIVE 

7(4.3) 

 ACT 

PALLIATIVE 

3(1.8) 

 

Figure 1:

 

Figure 2: 
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Figure 3: 

 

 

Figure 4: 
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Axis Title 

Type of chemotherapy 

Insufficient (20-30ng/ml) Deficient (10-20ng/ml)

Severely Deficient (<10ng/ml)

Sufficient 
13,7.50% Insufficient 

19,11% 
  

Deficient 
71,41.04% 

Severely deficient 
70, 40.46%  

Vitamin D status across entire study population 

(n=173)   

Sufficient (>30ng/ml) Insufficient (20-30ng/ml)

Deficient (10-20ng/ml) Severely Deficient (<10ng/ml)
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Table 2:Vitamin D status among the major and demographic variables: 

 

Variables Category Insufficient(20-

30ng/ml),n(%) 

Deficient(10-

20ng/ml),n(%) 

Severelydeficient 

(<10ng/ml),n(%) 

Total 

Age <51 15(17.6) 31(36.4) 39(45.8) 85 

 >=51 4(5.3) 40(53.3) 31(41.3) 75 

Gender Male 9(15.7) 27(47.3) 21(36.8) 57 

 Female 10(9.7) 44(42.7) 49(47.5) 103 

Type of cancer Breast 5(8.6) 24(41.3) 29(50) 58 

 Colorectal 7(16.6) 21(50) 14(33.3) 42 

 Gastric 5(12.5) 16(40) 19(47.5) 40 

 Ovary 2(10) 10(50) 8(40) 20 

Cancer clinical staging Tx 0 1(50) 1(50) 2 

 T0 0 0 1(100) 1 

 T1 0 2(50) 2(50) 4 

 T2 3(6.38) 21(44.68) 23(48.93) 47 

 T3 11(21.15) 24(46.15) 17(32.69) 52 

 T4 5(9.25) 23(42.59) 26(48.14) 54 

Type of chemotherapy NACT 6(14.2) 14(33.3) 22(52.3) 42 

 ACT 12(11.11) 55(51) 41(38) 108 

 NACT 

PALLIATI

VE 

1(14.2) 1(14.2) 5(71.4) 7 

 ACT 

PALLIATI

VE 

0(0) 1(33.3) 2(66.6) 3 

 

The mean (±standard deviation) Vitamin D level was 

12.30(±5.44) among the 160 cancer patients included in 

the study. 19/160 (11%) patients had insufficient levels 

of Vitamin D, 71/160 (44%) had deficient levels and 

70/160 (43%) patients had severely deficient Vitamin D 

levels.Vitamin D deficiency was more prevalent among 

breast (91.3%) and ovary cancers (90%) which is 

evident that a high prevalence of vitamin D 

insufficiency is observed in patients with newly 

diagnosed breast cancer and ovarian cancers and it may 

be linked pathophysiologically with the development or 

progression of the two types of cancer.Females were 

more deficient (90%) when compared to males (84%). 

Forty-six46% in Stage III were and 44% in Stage II had 

vitamin D deficiency.49% of Stage II and 48% of Stage 

IV were found to be severely deficient.  

 

Vitamin D impact on all the absolute cell counts of 

WBC: 

Absolute Neutrophil Count (ANC) 

The Absolute Neutrophil Count (ANC) is a calculated 

value that assesses the number of white blood cells,  

 

percentage of neutrophils, and percentage of band cells 

in a patient's blood sample at a given time. This 

parameter is commonly used to evaluate immune 

function and determine the likelihood of acute bacterial 

infections. It is particularly useful in assessing the risk 

of opportunistic bacterial infections in 

immunosuppressed patients with malignancy who are 

receiving chemotherapy. Teramukai et al. (2009) found 

a correlation between higher neutrophil counts and 

reduced overall and progression-free survival in 

advanced non-small-cell lung cancer patients.
5
This 

highlights the prognostic value of ANC in cancer 

management. Patients with acute febrile illness have 

significantly higher ANC levels, indicating potential 

acute bacterial infections
6
. In a study on infectious 

diseases, Nascimento et al. (2010) found that obese 

pediatric patients had higher absolute neutrophil counts, 

indicating a potential association between ANC and 

inflammatory conditions
7
. Intrahepatic cholangio-

carcinoma (IHCC) patients with high ANC have poor 

recurrence-free survival and a high risk of recurrence
8
. 

Levels of ANC have been investigated as a diagnostic 
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marker for lung cancer. They are found to be increased 

in lung cancer patients compared to healthy 

individuals
9
.These findings suggest that ANC may have 

prognostic and diagnostic significance in cancer, as 

well as potential associations with tumor 

characteristics.  

 

In the present study, the ANC parameter was analysed 

both in the study and treatment groups among the 

breast, colorectal, gastric and ovarian cancers. The 

normal range of ANC is 2500-6000 cells/microlitre. 

 

 

Figure 6(a-d): 

Breast cancer (a):      Colorectal cancer (b): 

 
Gastric cancer (c):     Ovary cancer (d): 

 
 

In breast cancer, the ANC parameter shows a decrease 

in the study group and an increase in the control group 

over the treatment cycles. In colorectal cancer, study 

group has a significant drop in the cycles 1-6, whereas 

the control group maintains a steadier line.  The study 

group's significant mid-cycle drop could reflect a 

transient response to treatment, (chemotherapy + 

Vitamin D supplementation) whereas the control 

group'ssteadiness suggests no such effect.(only 

chemotherapy). In gastric cancerthe study group's line 

peaks up in cycle 2 and then drops from cycle 3 to a 

normal range, indicating significant changes between 

cycles, whereas the control group's line shows an 

increase outside the normal range.In ovary cancerthe 

ANC parameter in the study group shows a decreasing 

trend across the cycles, with the control group again 

showing fluctuations. 

 

Absolute Lymphocyte Count: 

Absolute lymphocyte count (ALC) has been studied in 

various cancers to determine its prognostic value. It is a 

measure of the number of lymphocytes present in a 

certain volume of blood. Lymphocytes are a type of 

white blood cell that plays an essential role in the 

immune system by identifying and attacking foreign 

invaders such as bacteria, viruses, and other pathogens. 
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Normal ranges for absolute lymphocyte count can vary 

slightly depending on the laboratory and the specific 

population being tested. However, in general, a normal 

ALC for adults is typically in the range of 1,000 to 

4,000 lymphocytes per microliter. An abnormally high 

or low ALC (absolute lymphocyte count) may suggest 

the presence of an underlying health condition. For 

instance, an elevated ALC might be a response to 

infections, autoimmune diseases, or some types of 

leukaemia. Conversely, a reduced ALC may be linked 

to bone marrow-related issues like chemotherapy, 

radiation therapy, or certain viral infections such as 

HIV. The absolute lymphocyte count (ALC) has been 

identified as a significant prognostic indicator in 

various types of lymphomas and 

leukemias.
10

Extranodal natural killer/T-cell lymphoma 

has been associated with overall survival and 

progression-free survival in relation to ALC.
11

In 

metastatic or recurrent breast cancer (MBC), a high 

ALC at diagnosis is an independent prognostic factor 

for better overall survival.
12

Additionally, the ALC has 

been researched in relation to other types of cancers, 

including breast cancer. In this context, it has been 

utilized alongside absolute monocyte count as a 

measure of systemic inflammation, which could 

potentially have prognostic significance, as per the 

findings of (Wen et al. in 2015).
13

The absolute 

lymphocyte count (ALC) has proven to be a significant 

prognostic indicator in several blood cancers. It plays a 

vital role in determining the risk level and predicting 

the outcome for patients. Its connection to immune 

status and systemic inflammation highlights its 

potential usefulness in various clinical settings.  

 

In our present study, ALC was monitored in both the 

study and control groups.a normal ALC for adults is 

typically in the range of 1,000 to 4,000 lymphocytes 

per microliter 

 

 

Figure 7(a-d): 

Breast cancer (a):        Colorectal cancer (b): 

 
 

Gastric cancer (c):     Ovary cancer (d): 
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In breast cancer, the ALC parameter shows a decrease 

in the study group and an increase in the control group 

over the treatment. The study group's decrease might 

reflect a treatment-related decline, whereas the control 

group's increase could be attributed to normal 

fluctuations or absence of treatment influence. 

In colorectal cancer, a downward trend in both groups 

with the study group's more pronounced decline 

indicates a stronger reaction or progression of the 

condition being studied and they remain in normal 

ranges.In gastric cancers, both study and control groups 

display fluctuations across the cycles and remain within 

the normal range at the end of cycle 6. In ovary cancer, 

the ALC parameter in both the study and control groups 

shows fluctuations across the cycles, and show no 

significant changes. 

 

Absolute Eosinophil count: 

The absolute eosinophil count (AEC) is a measure of 

the number of eosinophils present in a specific volume 

of blood. Eosinophils are a type of white blood cell that 

plays a significant role in the immune system, 

especially in responses to allergic reactions and 

parasitic infections.Normal ranges for the absolute 

eosinophil count can vary, but a typical range for adults 

is usually between 50 and 300 eosinophils per 

microliter.An elevated AEC, known as eosinophilia, 

can be associated with allergic conditions, parasitic 

infections, autoimmune diseases, and certain types of 

cancers. Childhood urticaria can be assessed for disease 

severity and management by measuring elevated 

absolute eosinophil count and serum IgE levels.
14

In 

COVID-19 patients, lower levels of eosinophil count, 

also known as eosinopenia, were linked with higher 

mortality rates.
15 

 Additionally, in patients with chronic 

obstructive pulmonary disease (COPD), a higher 

eosinophil count can be indicative of a positive 

response to bronchodilators.
16 

 Patients with non-small 

cell lung cancer (NSCLC) treated with immune 

checkpoint inhibitors (ICIs) have better clinical 

outcomes and longer progression-free survival (PFS) 

and overall survival (OS) when their baseline absolute 

eosinophil count (AEC) is high (≥130/μL).
17 

In the present study AEC was monitored both in study 

and control groups. 

 

 

 

Figure 8 (a-d): 

Breast cancer (a):    Colorectal cancer (b): 

 
 

 

 

 

 



Journal of Chemical Health Risks 

www.jchr.org 

JCHR (2023) 13(6), 2655-2669 | ISSN:2251-6727 

  

 

2665 

Gastric cancer (c):     Ovary cancer (d): 

 
 

In breast cancer, the AEC parameter remains within the 

normal range, but in the control group shows an 

increase, and again drops at the cycle 3 possibly due to 

the treatment effect. But in the study group was 

moresteady and within normal range throughout the of 

chemotherapy which shows that there was a significant 

change showing a positive effect of Vitamin D along 

with chemotherapy. In colorectal cancer, the study 

group shows a fluctuating trend with a notable dip and 

recovery,suggesting a specific point in time where there 

is a decrease or dip in the observed values. The study 

group exhibits variability with a notable mid-cycle dip, 

suggesting a response to an intervention, while the 

control group's stability implies a baseline condition 

and increases above the normal range of AEC. 

In gastric cancer, the study group shows an increase in 

AEC upto cycle 4 and then drops to a normal range 

showing a positive effect of Vitamin D supplemen-

tation., suggesting a response to the intervention, while 

the control group shows fluctuations, a decrease in the 

first few cycles and again a rise. In ovary cancer, the 

AEC parameter in the study group shows a decreasing 

trend across the cycles. This suggests that, over time or 

across measurement points, the absolute eosinophil 

count is consistently decreasing in individuals with 

ovarian cancer. The decreasing trend might be 

indicative of a response to chemotherapy along with 

Vitamin D supplementation,while the control group 

shows fluctuations. 

 

Absolute monocyte count: 

The absolute monocyte count (AMC) is a measure of 

the number of monocytes in a specific volume of blood. 

Monocytes are a type of white blood cell that plays a 

role in the immune system, particularly in responding 

to infections and inflammation. Normal ranges for the 

absolute monocyte count can vary, but a typical range 

for adults is usually between 200 and 800 monocytes 

per microliter. An elevated absolute monocyte count 

(AMC) may indicate an infection, chronic 

inflammatory condition, autoimmune disease, or certain 

cancers. Conversely, a decreased AMC may be seen in 

certain conditions such as bone marrow disorders or 

immune system deficiencies. The absolute monocyte 

count (AMC) has prognostic significance in various 

types of lymphoma, including extranodal marginal zone 

B-cell lymphoma of the MALT lymphoma
18

angioim-

munoblastic T cell lymphoma (AITL)
19

 and diffuse 

large B-cell lymphoma (DLBCL).
20

 Various cancer 

types, including extranodal natural killer/T-cell 

lymphoma, breast cancer, hepatocellular carcinoma, 

lung adenocarcinoma, and esophageal cancer have been 

linked to poor prognosis with absolute monocyte 

count.
21

 The absolute monocyte count has been 

associated with adverse pathology in radical 

prostatectomy specimens. It has been identified as an 

independent diagnostic and prognostic biomarker for 

prostate cancer, indicating its relevance in the context 

of urological malignancies.
22 

Overall, the absolute 

monocyte count has emerged as a valuable prognostic 

indicator in various medical conditions, particularly in 

the context of cancer, infectious diseases, and 

urological malignancies, highlighting its clinical 

significance in risk stratification and patient outcome 

prediction. 



Journal of Chemical Health Risks 

www.jchr.org 

JCHR (2023) 13(6), 2655-2669 | ISSN:2251-6727 

  

 

2666 

Absolute monocyte count was monitored at different 

time points when the patients come for receiving the 

chemotherapy. The normal range of AMC is between 

200 and 800 monocytes per microliter. 

 

 

Figure 9 (a-d): 

Breast cancer (a):    Colorectal cancer (b): 

 
Gastric cancer (c):     Ovary cancer (d): 

 
 

In breast cancer, the AMC parameter shows a decrease 

in the study group and an increase in the control group 

over the treatment cycles. This decrease might be 

interpreted as apotential response to the treatment that 

the study group is undergoing. A reduction in the 

absolute monocyte count could be indicative of 

treatment-related effects on the immune system. In the 

control group, the AMC parameter shows an increase. 

This increase may be interpreted as the absence of any 

impact from chemotherapy alone. In colorectal cancer, 

the study group's AMC values fluctuate more across 

treatment cycles. This fluctuation may suggest variable 

responses to treatment or different stages of disease 

progression within the study group. The AMC graph 

indicates more variation in absolute monocyte counts 

across treatment cycles for the study group. This 

variability could be indicative of dynamic responses to 

the treatment. The control group's monocyte counts 

remained more constant, suggesting less variability 

without treatment influence. In gastric cancer,the AMC 

parameter for the study group appears to have a slight 

downward trend, while the control group's values 

fluctuate with no clear pattern. This could suggest that 

the study group is experiencing a decrease in the 

parameter over time. In ovary cancer, similar to ALC, 

the AMC parameter also exhibits fluctuations in both 

study and control groups across the cycles. 
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Discussion: 

Within the last several years, frequency of Vitamin D 

testing has multiplied substantially all over the world, 

since it has been shown to have an important role in 

many diseases and conditions.Recent epidemiological 

and clinical studies strongly support that vitamin D 

supplementation is associated with reduced cancer risk 

and favourable prognosis. Vitamin D is known to have 

analytical problems, such as hydrophobicity, low 

circulating concentrations, and the ability to bind to 

lipids, albumins, and Vitamin D binding protein. 

Additionally, there are multiple vitamin D metabolites 

present in the blood, which can result in variable ratios 

of 25(OH)D2 and 25(OH)D3. Furthermore, Vitamin D 

exhibits significant preanalytical variability, as its 

concentration is strongly influenced by seasonal 

changes, exposure to sun, type of clothing, and use of 

sun block creams.The Boston Medical School has 

completed a great many research studies on vitamin D. 

The following statementfrom their Professor Hollick, 

“If women obtained adequate levels of vitamin D there 

would be 25 per cent less deaths from breast 

cancer.Hollick is not alone in stressing the importance 

for women and breast cancer. St Georges Hospital in 

London calculated from their studies that women 

withlow levels of Vitamin D in their breast tissue have 

a 354 per cent greater risk ofbreast cancer, this means 

they have 4 and a half times the breast cancer 

risk.Cancer patients taking chemotherapy should 

therefore consider monitoring their vitamin Dstatus 

throughout the treatment period as well as aggressive 

supplementation to maintain adequate levels which 

areassociated with a better prognosis. 

 

Inflammation plays an important role in tumorigenesis. 

Studieshave indicated that Vitamin D exhibits anti-

inflammatory effectswithin TME to inhibit cancer 

initiation and progression.Moreover, inflammatory 

factors including TNF-α,IL-6 and IL-8 were 

significantly inhibited by 1,25(OH)2D3 inprostate 

primary epithelial cells, indicating the beneficial role 

ofanti-inflammatory action of vitamin D in prostate 

cancer. Aboveall, vitamin D exerts anti-inflammatory 

effects through suppressionof the production and action 

of inflammatory mediators such ascytokines, 

chemokines and PGs, and inhibition of MAPK and 

NFκB signalings in cancer cells, macrophages as well 

as the epithelial cells, all of which might contribute to 

the prevention of cancerprogression and inflammatory 

progress.Vitamin D is a multifunctional precursor of 

the potent steroidal hormone calcitriol (1α,25-

dihydroxyvitamin D3, 1,25(OH)2D3). As most foods 

contain little vitamin D, there are certain diseases 

which need vitamin D as a dietary supplement to 

replenish the deficiency, especially for the elderly and 

children to maintain adequate Vitamin D store for bone 

health and autoimmunity. 

 

Regarding the important role of TME(tumour micro 

environment) in cancer initiation, progression, 

metastasis andrecurrence, Vitamin D might be used as a 

therapeutic agent targeting the TME to assist clinical 

treatment and prognosis for many kinds 

ofcancer.Inflammation plays an important role in 

tumorigenesis. Studies have indicated that vitamin D 

exhibits anti-inflammatory effects within TME to 

inhibit cancer initiation and progression. Before 

receiving any cancer-directed therapy, over two-thirds 

of adult cancer patients have a deficiency in Vitamin D. 

Women and patients with cancer of the upper 

gastrointestinal tract are at a higher risk.
23 

 

Thus, in our study we attempted to monitor whether 

concurrent administration of Vitamin D along with the 

chemotherapy had influence on the absolute cell counts 

and found that Vitamin D definitely had an impact on 

the ANC, ALC, AECand AMCparameters majorly 

among the breast, colorectal and gastric cancers.  

 

Conclusion: 

Overall, a total of 141/160 patients (87%) had 

deficiency in Vitamin D levels. Vitamin D deficiency 

was more prevalent among breast (91.3%) and ovary 

cancers (90%) which is evident that a high prevalence 

of vitamin D insufficiency is observed in patients with 

newly diagnosed breast cancer and ovarian cancers. 

Females were more deficient (90%) when compared to 

males (84%). Forty-six 46% in Stage III were and 44% 

in Stage II had vitamin D deficiency. 49% of Stage II 

and 48% of Stage IV were found to be severely 

deficient. It is essential to focus on populations that are 

deficient in Vitamin D and have a high rate of related 

health issues. While Vitamin D is not a panacea, it can 

be a valuable and safe supplementary treatment for 
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various diseases and stages of life, such as pregnancy, 

childhood, and old age. Therefore, public health 

initiatives should be promoted to prevent severe 

vitamin D deficiency. 
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