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ABSTRACT: 

Calcium, a vital nutrient predominantly found in 

dairy products and essential for maintaining bone 

and dental health, plays a crucial role in various 

physiological processes, including bone 

remodeling, muscle function, nerve transmission, 

and blood clotting. Although calcium's primary 

functions are well-documented, emerging research 

has begun to explore its implications in cancer risk 

and therapeutic interventions. This review aims to 

provide novel insights into the relationship between 

calcium levels and cancer risk, examining both the 

potential benefits and limitations of calcium 

supplementation. 

Calcium's efficacy is well-established in the 

treatment and prevention of conditions such as 

osteoporosis, hyperkalemia, hypocalcemia, and 

kidney failure. It is also effective in reducing bone 

loss in corticosteroid users and managing 

hyperparathyroidism. Furthermore, adequate 

calcium intake appears to lower the risk of 

colorectal cancer and improve bone mineral density 

in unborn babies. However, the benefits of calcium 

in preventing other cancers, such as breast cancer, 

remain inconclusive, with some studies indicating 

no significant protective effect. 

Despite the potential advantages, calcium 

supplementation must be approached with caution 

due to possible adverse effects, particularly when 

consumed in excess. High calcium intake can lead 

to gastrointestinal issues, hypercalcemia, and 

interactions with various medications, including 

antibiotics, bisphosphonates, and cardiovascular 

drugs. Special considerations are necessary for 

individuals with conditions such as kidney 

disorders, low stomach acid, and a history of 

stroke. 

This review underscores the need for personalized 

calcium management strategies in cancer 

prevention and treatment. Future research should 

focus on delineating the precise mechanisms 

through which calcium influences cancer pathways 

and optimizing therapeutic interventions to balance 

efficacy and safety. Understanding these nuances is 

critical for developing comprehensive guidelines 

that harness calcium's potential benefits while 

mitigating associated risks. 

Keywords: Calcium, Cancer risk, Therapeutic 

interventions, Bone health, Osteoporosis, 

Hypercalcemia, Hypocalcemia, Colorectal cancer, 

Calcium supplementation, Drug interactions and 

Bone mineral density 

 

I. INTRODUCTION 
Calcium is one of the most abundant 

elements in the human body, with over 99% stored 

in bones and teeth. It is crucial for bone strength, 

growth, and development (Bronner 2001). Calcium 

also plays a vital role in muscle contraction and 

nerve impulse transmission (Bootman et al., 2001). 

To maintain essential body functions, calcium 

levels in body fluids are tightly regulated by 

calcitropichormones (Khundmiri and Murray 

2016). Therefore, consuming the recommended 

amount of calcium through diet is important. 

 

1.1 Focus of the Manuscript 

This manuscript reviews the literature on 

calcium-rich mineral waters as a source of calcium 

and their effects on bone metabolism. It also 

includes a case report demonstrating that calcium-

rich mineral water is a valuable source of highly 

bioavailable calcium, contributing significantly to 

the daily calcium requirement. 

 

1.2 Bone Composition and Types 

Bone is a complex tissue comprising 

approximately 70% mineral and 30% organic 

constituents. The mineral phase is mainly 

hydroxyapatite (Ca10(PO4)6(OH)2), which 

includes calcium, phosphorus, and other ions like 

sodium, magnesium, fluoride, and strontium. The 

organic phase is mostly collagen fibers and a 

ground substance of glycoproteins and 

proteoglycans. 
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There are two types of bone: 

Cortical Bone: This is the dense, outer layer of 

bone that forms the surface of most bones and the 

shafts of long bones. It is primarily structural, with 

80-90% of its volume calcified. 

Trabecular Bone: This is the spongy bone found at 

the ends of long bones and within flat bones and 

vertebrae. It has a metabolic role, with only 15-

25% of its volume calcified. 

 

1.3 Bone Remodeling 

Despite its solid appearance, bone is highly 

dynamic and constantly remodeled by bone cells: 

Osteoclasts: Responsible for bone resorption. 

Osteoblasts: Secrete osteoid and facilitate the 

crystallization of hydroxyapatite. 

Osteocytes: Embedded in the mineralized bone, 

they function in mechanosensation and 

communication among bone cells. 

1.4 Bone Lining Cells: Though not fully 

understood, they are believed to play a role in 

coupling bone resorption to bone formation. This 

review will highlight the benefits of calcium-rich 

mineral waters in bone health and demonstrate 

through a case report that they are a significant and 

bioavailable source of dietary calcium. 

 

1.5 Importance of Bone Remodelling 

Bone remodeling is crucial for 

maintaining the structural integrity of the skeleton 

and aiding in fracture healing. Imbalances in bone 

resorption and formation lead to various bone 

diseases. Excessive resorption by osteoclasts 

without adequate bone formation by osteoblasts 

contributes to bone loss and osteoporosis, while the 

opposite characterizes osteopetrosis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                Fig 1 Physiological role of Calcium in human 

 

1,6 Regulation of Calcium Levels 

Serum ionized calcium concentration is 

tightly regulated within a physiological range 

(1.10–1.35 mM) by calciotropic hormones: 

parathyroid hormone (PTH), 1,25-

dihydroxyvitamin D [1,25(OH)2D], Fibroblast 

Growth Factor 23 (FGF23), and calcitonin. PTH is 

secreted by the parathyroid glands in response to 
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low serum calcium levels. It acts on bones to 

release calcium and on kidneys to increase calcium 

reabsorption, thereby reducing urinary calcium 

excretion. PTH also stimulates the kidneys to 

produce active vitamin D, enhancing calcium 

absorption in the gut. Calcitonin, secreted by the 

thyroid gland, helps reverse increases in serum 

calcium by inhibiting bone resorption. 

1,25(OH)2D, activated by PTH, enhances calcium 

absorption in the gut and regulates PTH secretion 

through negative feedback. FGF23 controls serum 

phosphate levels, indirectly influencing calcium 

levels. 

 

1.7 Importance of Calcium for Bone Health: 

Maintaining optimal calcium levels is 

crucial for skeletal health and overall physiological 

function. The intricate interplay of calciotropic 

hormones ensures calcium homeostasis within the 

body. Bone mass and density are influenced by 

various factors, including genetics, hormones, 

physical activity, and nutrition. While genetics play 

a significant role in bone development, adequate 

intake of bone nutrients is essential for maximizing 

genetic potential and maintaining bone health in 

adulthood. Among the essential nutrients, calcium 

and vitamin D are particularly important for bone 

growth and development in children and 

adolescents, as well as for preserving bone mineral 

density in postmenopausal women. 

An optimal intake of calcium is necessary 

for bone health at all stages of life. Dietary 

requirements for calcium vary depending on the 

need for bone development and maintenance, 

which fluctuates throughout life. Higher calcium 

intake is recommended during childhood, 

adolescence, pregnancy, lactation, and in the 

elderly. The Recommended Dietary Allowance for 

calcium ranges from 700–1200 mg/day across 

different life stages. These recommendations are 

provided by authoritative bodies such as the United 

States Department of Agriculture (USDA) and the 

Reference Levels of Nutrients and energy intake for 

the Italian population (LARN) . Ensuring adequate 

calcium intake through diet is essential for 

promoting bone health and reducing the risk of 

bone-related disorders at every stage of life. 

The research objective of this review is to 

investigate the relationship between calcium levels 

and cancer risk, aiming to elucidate potential 

therapeutic interventions. 

 

 

II. CALCIUM AND HUMAN 

HEALTH: ROLE OF CALCIUM IN 

THE BODY 
 Calcium is essential for numerous 

biological functions, with skeletal mineralization 

being one of the most important. It comprises over 

99% of bone mass, providing strength and structure 

to the skeleton and serving as a metabolic reservoir 

for calcium regulation. The remaining calcium is 

found in blood, extracellular fluids, muscles, and 

other tissues, where it mediates muscle contraction, 

vascular function, nerve transmission, and cellular 

signaling (Fig 1). Calcium (Ca) is crucial for 

maintaining overall body health, including the 

proper functioning of muscles, nerves, and the 

skeletal system. The daily body requirement for 

calcium is about 450 mg, but this varies by age and 

physiological state: 

Infants and children: 350-550 mg/day, 

Teenagers: 800-1000 mg/day, Adults: 700 mg/day 

Pregnancy and lactation: Increased intake is 

needed due to higher depletion from the mother. 

 

Growing children require 40-60 mg/day, 

and on average, 10 mg per kg of body weight per 

day is sufficient for adults. Cow’s milk, containing 

0.126% calcium, can provide a full day's calcium 

ration from one liter due to its high bioavailability 

(Bronner, 2001). 

Calcium is primarily absorbed in the acidic 

environment of the upper intestine and excreted 

through urine and feces. Factors such as high fatty 

acid content can decrease absorption by forming 

insoluble calcium salts (Bootman et al., 2001). 

According to the U.K. Department of 

Health, the recommended reference nutrient intake 

for calcium varies by age: Infants and children: 

350-550 mg/day, Teenage girls and boys: 800-

1000 mg/day, Adult men and women: 700 mg/day 

(Fig-2) 

 Calcium plays crucial roles in the body, 

including Nerve Excitability, Muscle Integrity, 

and Cardiac Function. Milk Coagulation, Blood 

Clotting, and Bone and Tissue Formation. 

Adequate calcium intake is essential for 

maintaining overall health and preventing 

conditions such as osteoporosis, especially in post-

menopausal women. 

 

III. FUNCTIONS OF CALCIUM 
Nerve Excitability: Calcium controls peripheral 

neuromuscular function, with deficiency causing 

hyper-irritability (Bootman et al., 2001). 
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Skeletal Muscle Integrity: Ionized calcium is 

crucial for muscle contractility. 

Cardiac Function: Calcium is essential for 

maintaining heart tone and contractility, 

counteracting the depressant action of potassium 

(Khundmiri& Murray, 2016). 

Coagulation: Calcium aids in milk coagulation in 

the stomach and blood clotting. 

Cellular Permeability: It decreases cellular 

permeability, useful in treating allergic conditions 

to reduce exudation. 

Bone and Tissue Formation: Calcium is integral 

to forming tissues and bones. 

 

3.1Dietary and Health Considerations 

 Calcium deficiency often results from 

inadequate dietary intake. When blood calcium 

levels drop, calcium is borrowed from bones, 

leading to potential bone health issues if not 

replenished through diet. A high-protein diet, 

particularly from animal sources, increases calcium 

excretion, contributing to bone demineralization 

and osteoporosis (Bronner, 2001). Post-menopausal 

women are particularly at risk due to decreased 

estrogen production, which protects the skeleton 

(Khundmiri& Murray, 2016). To prevent 

osteoporosis and maintain bone health, adequate 

calcium intake throughout life is essential, 

especially during childhood, young adulthood, and 

post-menopause. Lifestyle factors such as smoking, 

heavy alcohol use, and lack of physical exercise 

should be minimized (Bronner, 2001). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig-2The body regulates calcium homeostasis with two pathways; one is signaled to turn on when blood 

calcium levels drop below normal, and one is the pathway that is signaled to turn on when blood calcium levels 

are elevated. 

 

3.2Hypercalcemia: Symptoms and Physical 

Findings 
Mild hypercalcemia, defined as serum 

calcium levels less than 11.5 mg/dL, is usually 

asymptomatic. When calcium levels rise above 11.5 

mg/dL, nonspecific symptoms such as nausea, 

vomiting, altered mental status, headache, 

confusion, abdominal or flank pain, constipation, 

depression, weakness, muscle pain, joint pain, 

excessive urination, excessive thirst, and nighttime 

urination can occur. Severe hypercalcemia may 

lead to coma. Physical examination might reveal 

hypertension, bradycardia, hyperreflexia, and 

tongue fasciculations. 
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Diagnosis 
The diagnosis of hypercalcemia is 

categorized into PTH-mediated and non-PTH-

mediated causes. PTH-mediated hypercalcemia 

results from increased intestinal calcium absorption 

due to elevated PTH levels. Non-PTH-mediated 

hypercalcemia can result from malignancies, 

granulomatous disorders, certain medications, 

endocrinopathies, and genetic conditions. 

Hypocalcemia 

 

3.3Symptoms and Physical Findings 
Acute hypocalcemia, with serum calcium 

levels below 8.5 mg/dL, can cause syncope, heart 

failure, numbness, tingling, muscle spasms, tetany, 

bronchospasm, wheezing, laryngospasm, 

dysphagia, irritability, depression, fatigue, and 

seizures. Chronic hypocalcemia may result in 

coarse hair, brittle nails, psoriasis, dry skin, itching, 

poor dentition, and cataracts. Common physical 

exam findings include neural hyperexcitability, 

psychological disturbances, and cardiac 

arrhythmias. Chvostek and Trousseau signs are 

indicative of hypocalcemic states. Sepsis and septic 

shock can also induce hypocalcemia through 

unknown mechanisms, and patients with concurrent 

sepsis and hypocalcemia have higher mortality 

rates. Medications such as cinacalcet, cisplatin, 

bisphosphonates, anticonvulsants, and denosumab 

should be reviewed as potential causes of 

hypocalcemia. 

 

3.4Diagnosis 
Diagnosing hypocalcemia begins with 

measuring serum albumin to distinguish true 

hypocalcemia from factitious hypocalcemia due to 

hypoalbuminemia. If albumin levels are normal, 

PTH levels should be checked to identify potential 

hypoparathyroidism, which can lead to a rapid drop 

in calcium known as hungry bone syndrome. 

Normal PTH levels warrant further checks of 

magnesium, vitamin D, and phosphate levels to 

identify other electrolyte imbalances affecting 

calcium levels. Additionally, kidney and liver 

functions should be evaluated to identify end-organ 

causes of hypocalcemia. Electrocardiograms are 

recommended to assess the impact of hypocalcemia 

on the heart, and radiography may be necessary to 

diagnose chronic hypocalcemia causes like rickets 

or osteomalacia. 

 

3.5Diagnostic Approach for Hypercalcemia 

Laboratory tests to determine the causes of 

hypercalcemia start with an albumin level and 

ionized calcium to confirm the hypercalcemia. 

Once confirmed, PTH levels should be checked to 

rule out hyperparathyroidism. Renal function and 

thyroid-stimulating hormone (TSH) tests help 

identify nephrogenic and endocrine origins of 

hypercalcemia. Electrolyte abnormalities in 

magnesium, vitamin D, and phosphate should also 

be considered. Electrocardiograms might show a 

shortened QT interval, T wave changes, J waves, or 

prolonged PR and QRS intervals. Rapidly 

progressive hypercalcemia often indicates 

malignancy, necessitating radiographic evaluations 

for lung, breast, and kidney masses and laboratory 

studies for blood cancers like multiple myeloma, 

lymphoma, and leukemia. 

 

3.6Treatment: The treatment of hypercalcemia or 

hypocalcemia involves addressing the underlying 

disorder causing the calcium imbalance. Severe 

cases may require calcium supplementation or 

calcinosis. Milder cases benefit from supportive 

measures that enhance the function of the 

parathyroid glands, thyroid gland, kidneys, gut, and 

bones, allowing the body to use internal hormonal 

regulatory systems to restore calcium homeostasis. 

 

3.7Dietary Use 

A balanced diet includes approximately 

1000 mg of calcium daily. The intestine absorbs 

200 to 400 mg of this amount, with the rest 

excreted in the stool. Any excess calcium absorbed 

is secreted in urine. Calcium supplementation is 

common in elderly individuals and is often 

prescribed with vitamin D supplements to improve 

bone mass lost with increasing age . 

 

3.8Pharmacologic Use 

Calcium salts, such as calcium chloride 

and calcium gluconate, are administered in cases of 

severe hyperkalemia to stabilize the membrane 

potential and prevent prolonged cardiac muscle 

depolarization. 

 

3.9 Sources of Calcium 

Dietary sources of calcium include: 

 Dairy products: Milk, cheese, and yogurt are 

rich sources of calcium. 

 Leafy greens: Vegetables such as kale, 

broccoli, and bok choy provide significant 

amounts of calcium. 

 Fortified foods: Many foods like cereals, 

orange juice, and plant-based milk are fortified 

with calcium to help meet daily requirements . 

 



 

 

International Journal of Pharmaceutical Research and Applications 

Volume 9, Issue 3 May-June 2024, pp: 1738-1750  www.ijprajournal.com   ISSN: 2456-4494 

                                      

 

 

 

DOI: 10.35629/4494-090317381750   Impact Factor value 7.429  | ISO 9001: 2008 Certified Journal Page 1743 

3.10 Calcium Homeostasis 

The body maintains calcium levels through a 

combination of dietary intake, absorption, and 

bone remodeling: 

 Dietary Intake: Adequate consumption of 

calcium-rich foods is essential for maintaining 

optimal calcium levels. 

 Absorption: Calcium is absorbed in the 

intestine, primarily in the acidic environment 

of the upper intestine, which favors the 

solubility of calcium salts. High fatty acid 

content can decrease calcium absorption due to 

the formation of insoluble calcium fatty acid 

salts. 

 Bone Remodeling: The bones act as a 

reservoir for calcium. When blood calcium 

levels drop, calcium is released from the 

bones. Conversely, excess calcium can be 

deposited in the bones. This process is 

regulated by hormones such as parathyroid 

hormone (PTH), calcitonin, and vitamin D . 

 

IV. CALCIUM DEFICIENCY AND 

EXCESS 
Calcium is essential for building strong 

bones and teeth, as well as for the proper 

functioning of the heart and muscles. However, 

calcium deficiency can occur when your body 

doesn't get enough calcium, leading to various 

health issues. 

 

4.1 Symptoms of Calcium Deficiency 

In the short term, calcium deficiency symptoms are 

often subtle and may go unnoticed. Over time, 

these symptoms can worsen and include: 

Fatigue: Calcium deficiency can cause fatigue 

because cells become undernourished. 

Poor Oral Health: Lack of calcium can lead to 

teeth decay and periodontal disease as the body 

leaches calcium from bones. 

Muscle Pain and Spasms: Calcium is crucial for 

muscle function, and deficiency can cause muscle 

weakness, aches, stiffness, and spasms. 

Cognitive Issues: Symptoms like brain fog, 

dizziness, and confusion may occur due to calcium 

deficiency affecting cognitive function. 

Numbness and Tingling: Calcium plays a vital 

role in the nervous system, and deficiency can 

cause numbness and tingling in extremities. 

Seizures: Severe nutritional deficiencies, including 

calcium, can sometimes trigger seizures. 

Abnormal Heart Rhythm: Calcium is essential 

for muscle function, including the heart, and 

deficiency can cause arrhythmias, which can be 

serious and potentially deadly. 

If you experience severe symptoms such as chest 

pain, shortness of breath, or fainting, seek 

emergency medical attention immediately. 

 

4.2 Causes of Calcium Deficiency 

Calcium deficiency can result from various factors, 

including: 

Poor Calcium Intake: Long-term insufficient 

intake of calcium-rich foods. 

Medications: Certain medications can reduce 

calcium absorption. 

Dietary Intolerance: Intolerance to calcium-rich 

foods. 

Hormonal Changes: Especially in women, 

hormonal changes can affect calcium levels. 

Low Vitamin D Levels: Vitamin D is necessary for 

calcium absorption. 

Medical Conditions: Conditions like 

hypoparathyroidism, pancreatitis, renal failure, and 

certain chemotherapy treatments can cause calcium 

deficiency. 

4.3 Diagnosis and Treatment 

If you suspect calcium deficiency, consult 

a healthcare provider. They may recommend a 

blood test to check your calcium levels. Although 

blood calcium levels can appear normal even with 

low dietary intake, the body may be compensating 

by taking calcium from bones. 

Treatment involves: 

Dietary Changes: Increasing intake of calcium-

rich foods such as dairy products, leafy greens, 

fish, and fortified foods. 

Calcium Supplements: Taking supplements like 

calcium carbonate or calcium citrate if necessary. 

Consult your healthcare provider to determine the 

appropriate dose. 

 

4.4 Recommended Daily Allowance (RDA) 

The RDA for calcium varies by age and gender: 

Children (1-3 years): 700 mg, Children (4-8 

years): 1,000 mg, Children (9-18 years): 1,300 

mg, Adults (19-50 years): 1,000 mg, Women (51 

years and older): 1,200 mg, Men (51-70 years): 

1,000 mg, Men (71 years and older): 1,200 mg 

 

4.5 Importance of Vitamin D 

Vitamin D enhances calcium absorption. 

Include vitamin D-rich foods like fatty fish, 

fortified milk, and eggs in your diet, and ensure 

regular sun exposure.Calcium deficiency is 

manageable and treatable with proper dietary 

changes and supplements. Always consult a 
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healthcare provider before starting any supplements 

to ensure the correct dosage and address any 

underlying conditions. 

 

V. CALCIUM AND CANCER RISK 
Mechanisms Linking Calcium to Cancer:Some 

of the biological mechanisms that have been 

proposed to link calcium levels to cancer risk: 

5.1 Cellular Signaling: Calcium ions (Ca^2+) 

serve as crucial secondary messengers in cellular 

signaling pathways, regulating processes such as 

cell proliferation, differentiation, and apoptosis. 

Dysregulation of calcium signaling has been 

implicated in various cancers, including breast 

cancer and prostate cancer (Monteith, Davis, & 

Roberts-Thomson, 2012). 

5.2 Cell Cycle Regulation: Calcium signaling 

contributes to the control of the cell cycle by 

modulating key regulatory proteins such as cyclins 

and cyclin-dependent kinases (CDKs). Alterations 

in calcium homeostasis can disrupt cell cycle 

checkpoints, promoting uncontrolled cell 

proliferation and tumorigenesis (Roderick & Cook, 

2008). 

5.3 Apoptosis (Programmed Cell Death): 

Calcium ions play a pivotal role in the activation of 

apoptotic pathways, which are responsible for 

eliminating aberrant cells. Dysregulated calcium 

signaling can inhibit apoptosis, allowing cancer 

cells to evade cell death and survive and proliferate 

unchecked (Orrenius, Zhivotovsky, & Nicotera, 

2003). 

5.4Angiogenesis: Calcium signaling has been 

implicated in the regulation of angiogenesis, the 

process by which new blood vessels form from pre-

existing ones. Dysregulated calcium signaling may 

promote angiogenesis, facilitating tumor growth 

and metastasis by providing nutrients and oxygen 

to the expanding tumor mass (Stewart & Yapa, 

2013). 

5.5 Cell Adhesion and Migration: Calcium ions 

are essential for maintaining cell-cell and cell-

matrix adhesion, processes critical for cancer cell 

migration and invasion. Dysregulated calcium 

signaling can disrupt these adhesive interactions, 

promoting cancer cell detachment from the primary 

tumor and facilitating their dissemination to distant 

sites (Mammoto& Ingber, 2010). 

5.6 DNA Damage and Repair: Calcium ions can 

influence DNA damage and repair mechanisms 

within cells. Dysregulated calcium signaling may 

contribute to genomic instability and mutations, 

increasing the likelihood of malignant 

transformation and cancer development (Berridge, 

Lipp, & Bootman, 2000). 

5.7 Inflammation: Calcium signaling pathways 

intersect with inflammatory signaling cascades, 

contributing to the initiation and progression of 

cancer-associated inflammation. Chronic 

inflammation promotes tumor growth and 

metastasis by generating reactive oxygen species 

(ROS) and pro-inflammatory cytokines. 

Dysregulated calcium signaling can exacerbate 

inflammatory responses, further fueling cancer 

progression (Elinav et al., 2013). 

The potential role of dietary calcium in 

preventing colorectal cancer has been suggested by 

Lamprecht and Lipkin (2003). However, limited 

epidemiological evidence exists linking serum 

calcium levels with gastrointestinal cancer risk. 

Animal studies by Yang et al. (2008) have 

shown that high calcium intake can suppress the 

cell cycle, promote apoptosis, and reduce colonic 

tumor formation in animal models. In cohort 

studies, a pooled analysis of ten cohorts involving 

534,536 individuals revealed a lower risk of 

colorectal cancer with higher calcium intake (Cho 

et al., 2004). However, a large randomized trial 

with 36,282 postmenopausal women found that 

daily supplementation with calcium and vitamin D 

for seven years had no effect on colorectal cancer 

incidence (Wactawski et al., 2006). 

Regarding esophageal cancer, there is no 

clear association between dietary calcium intake 

and cancer risk. 

Calcium homeostasis is primarily 

influenced by vitamin D and parathyroid hormone 

(PTH) rather than dietary calcium intake (Peacock, 

2010). Thus, serum calcium levels might provide 

better insight into the relationship between calcium 

metabolism and cancer risk. However, most studies 

have used uncorrected serum calcium levels, 

although calcium levels are influenced by serum 

albumin (Holme et al., 2010). Considering that 

calcium is linked to other diseases (Bolland et al., 

2011), it is crucial to investigate the relationship 

between serum calcium and gastrointestinal cancer 

risk, accounting for serum albumin levels and other 

comorbidities. Further research is warranted to 

understand this relationship comprehensively. 

When examining the relationship between calcium 

intake or supplementation and the risk of various 

cancers, particularly colorectal cancer, it's essential 

to consider confounding factors such as vitamin D 

levels and overall diet, as these factors may also 

influence cancer risk. 
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VI. THERAPEUTIC IMPLICATIONS: 

CALCIUM SUPPLEMENTATION 
Calcium supplements can be beneficial for 

individuals who have difficulty obtaining an 

adequate amount of calcium through diet alone. 

Recommended dosages vary depending on age and 

gender, but generally, adults may need between 

1000 to 1300 milligrams of calcium per day. 

However, excessive calcium intake from 

supplements may increase the risk of adverse 

effects such as kidney stones, gastrointestinal 

symptoms, and cardiovascular events. Individuals 

need to consult with healthcare professionals to 

determine the appropriate dosage and assess the 

balance between benefits and risks of calcium 

supplementation (Tang et al., 2013). 

 

6.1 Drug Interactions 
Calcium supplements can interact with 

certain medications, affecting their absorption or 

efficacy. For example, calcium can interfere with 

the absorption of antibiotics such as tetracyclines 

and fluoroquinolones, reducing their effectiveness 

when taken together. Additionally, calcium 

supplements may interact with cardiovascular 

drugs like calcium channel blockers, potentially 

altering their effects on blood pressure and heart 

rate. Individuals should inform their healthcare 

providers about all medications they are taking to 

prevent potential interactions with calcium 

supplements (Straub et al., 2017). 

 

6.2 Personalized Medicine 
Personalized approaches to calcium 

supplementation are essential to account for 

individual health status and medical history. Factors 

such as age, gender, dietary habits, and existing 

health conditions can influence the body's calcium 

requirements and tolerance to supplementation. For 

example, individuals with conditions such as 

osteoporosis may require higher doses of calcium 

supplements to support bone health, while those 

with a history of kidney stones may need to limit 

their calcium intake. Healthcare providers can 

tailor calcium supplementation regimens to meet 

individual needs and minimize the risk of adverse 

effects (Ross et al., 2011). 

 

VII. PREVENTIVE STRATEGIES AND 

GUIDELINES: 
Dietary Guidelines: Ensure an adequate intake of 

calcium-rich foods to support overall health and 

bone strength. Include the following foods in your 

diet: 

Dairy products: Milk, cheese, yogurt, Leafy green 

vegetables: Kale, broccoli, Nuts and seeds: 

Almonds, sesame seeds, Tofu, and soy products, 

Calcium-fortified foods: Orange juice, cereals 

Follow the recommended daily calcium intake 

based on age and gender: 

Infants: 200-260 milligrams/day, Children: 700-

1300 milligrams/day, Adults: 1000-1200 

milligrams/day, Pregnant and lactating women: 

1000-1300 milligrams/day (National Institutes of 

Health, 2021). 

 

7.2. Vitamin D Intake: 
Ensure adequate intake of vitamin D, 

which is essential for calcium absorption and bone 

health. Include the following sources of vitamin D 

in your diet: 

Fatty fish: Salmon, tuna, Egg yolks, 

Fortified foods: Milk, cereals, Consider vitamin D 

supplements if necessary, especially for individuals 

with limited sun exposure or specific health 

conditions. 

 

7.3 Lifestyle Modifications: 
Incorporate lifestyle habits that promote bone 

health and calcium retention: 

Engage in weight-bearing exercises such 

as walking, jogging, dancing, and resistance 

training.Limit alcohol consumption, as excessive 

alcohol intake can interfere with calcium 

absorption and increase the risk of bone loss.Quit 

smoking to reduce the risk of osteoporosis and 

fractures, as smoking can negatively impact 

calcium metabolism (US Department of Health and 

Human Services, 2020). 

7.4 Regular Health Check-ups: 
Monitor calcium levels through routine 

blood tests, especially for individuals at risk of 

deficiency or those with conditions affecting 

calcium metabolism. Consult healthcare 

professionals for personalized recommendations 

based on individual health status and medical 

history.By following these preventive strategies and 

guidelines, individuals can optimize their calcium 

intake, support bone health, and reduce the risk of 

calcium-related health issues. 

 

VIII. FUTURE 

DIRECTIONSRESEARCH GAPS: 
8.1 Mechanistic Understanding: Despite 

evidence suggesting a link between calcium 

and cancer, the underlying molecular 

mechanisms remain incompletely understood. 

Further research is needed to elucidate the 
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specific pathways by which calcium influences 

cancer development and progression. 

8.2 Clinical Epidemiology: While some 

epidemiological studies have suggested a 

potential association between calcium intake 

and cancer risk, inconsistencies and limitations 

in study design exist. Future research should 

focus on conducting large-scale, well-designed 

prospective studies to establish a clearer 

relationship between calcium intake, serum 

calcium levels, and various types of cancer. 

8.3 Interaction with Other Nutrients: The 

interaction between calcium and other 

nutrients, such as vitamin D and magnesium, 

in relation to cancer risk and outcomes requires 

further investigation. Understanding how these 

nutrients interact and synergize could provide 

valuable insights into preventive and 

therapeutic strategies for cancer. 

 

8.4 Potential Studies:Randomized Controlled 

Trials (RCTs) on Cancer Prevention: Conducting 

long-term RCTs evaluating the effects of calcium 

supplementation on cancer incidence and mortality 

in diverse populations could provide more robust 

evidence regarding the preventive potential of 

calcium against cancer. 

Mechanistic Studies: Utilizing advanced 

molecular and cellular techniques, such as genomic 

and proteomic analyses, to investigate the specific 

mechanisms underlying the anticancer effects of 

calcium could uncover novel therapeutic targets 

and pathways. 

Clinical Trials on Adjuvant Therapy: Designing 

clinical trials to evaluate the efficacy and safety of 

calcium supplementation as an adjuvant therapy in 

combination with standard cancer treatments, such 

as chemotherapy or immunotherapy, may help 

determine its potential role in enhancing treatment 

outcomes and reducing treatment-related toxicities. 

Population-based Cohort Studies: Conducting 

large-scale population-based cohort studies with 

long-term follow-up to examine the association 

between serum calcium levels, dietary calcium 

intake, and cancer incidence across different cancer 

types and subpopulations. 

By addressing these research gaps and conducting 

potential studies, we can further advance our 

understanding of the role of calcium in cancer 

prevention and treatment, ultimately improving 

clinical outcomes and patient care. 

 

 

 

IX. CONCLUSION 
In conclusion, this review has highlighted 

the intricate relationship between calcium and 

cancer, emphasizing both its preventive and 

therapeutic implications. 

9.1 Summary of Key Points: Throughout the 

review, several key points emerged: 

Calcium plays a vital role in various 

cellular processes, including cell signaling, 

apoptosis, and DNA repair, which are intricately 

linked to cancer development and progression. 

Epidemiological evidence suggests a potential 

association between calcium intake and cancer risk, 

particularly colorectal cancer, although further 

research is needed to elucidate the underlying 

mechanisms. 

While calcium supplementation has been 

shown to have beneficial effects on bone health, its 

role in cancer prevention and treatment remains 

controversial, with conflicting findings from 

clinical trials. 

Factors such as dietary intake, serum calcium 

levels, and interactions with other nutrients and 

medications should be considered when managing 

calcium supplementation. 

 

9.2 Clinical Implications: For healthcare 

providers, managing calcium intake and 

supplementation requires careful consideration of 

individual patient factors. Recommendations 

should be tailored to meet specific needs, 

considering factors such as age, gender, dietary 

habits, and medical history. Routine monitoring of 

calcium levels and regular follow-up assessments 

can help ensure optimal calcium status while 

minimizing the risk of adverse effects. 

Additionally, healthcare providers should educate 

patients about the importance of maintaining a 

balanced diet rich in calcium-rich foods and 

adopting healthy lifestyle habits to support overall 

health and reduce the risk of cancer and other 

chronic diseases. 

 

9.3 Final Thoughts: Maintaining balanced calcium 

levels is essential for overall health and well-being, 

with implications extending beyond bone health to 

cancer prevention and treatment. While the 

relationship between calcium and cancer is 

complex and multifaceted, continued research 

efforts hold promise for advancing our 

understanding and informing clinical practice. By 

promoting awareness, encouraging healthy lifestyle 

choices, and individualizing management 

strategies, healthcare providers can empower 
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patients to optimize their calcium intake and 

support their journey toward better health and 

reduced cancer risk. 

In essence, ensuring adequate calcium intake and 

maintaining a balanced lifestyle are fundamental 

steps in promoting overall health and reducing the 

burden of cancer in society. 
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