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Calcium requirements-Introduction

• Adequate calcium and vitamin D intake is necessary to maximize peak bone 
mass and to minimize both the risk of fractures in adolescence and the 
development of osteoporosis in adulthood 

• The peak bone mass attained by approximately age 30 years is the mass 
from which skeletal loss occurs later in life

• Genetic factors influence skeletal structure and bone turnover and account 
for 40 to 80 % of the differences in peak bone mass. 

• Environmental factors are important during adolescence and are thought 
to account for 20 percent of the variance in peak bone mass. Thus, factors 
such as adequate dietary calcium and increased weight-bearing activity 
during adolescence help to maximize peak bone mass



• The increase in calcium absorption during adolescence is thought to be mediated by calcitriol
(1,25-dihydroxyvitamin D), which also increases in concentration during the pubertal growth.

• Vitamin D fortification of calcium-containing foods enhances intestinal absorption of calcium, 
whereas naturally occurring oxalate and phytate diminish it.

• Vitamin A and synthetic retinoids increase bone resorption, whereas statins can increase 
bone formation and decrease bone resorption. 

• PTH reduces ucalcium excretion, an appropriate response if hypocalcemia has stimulated PTH 
secretion. On the other hand, renal excretion of calcium is increased by dietary salt and 
protein. 

• Diuretics also affect calcium excretion, which is increased by loop diuretics and reduced by 
thiazide diuretics.

https://www.uptodate.com/contents/vitamin-a-pediatric-drug-information?search=calcium&topicRef=5355&source=see_link


Calcium balance

• Data from balance studies suggest that for most healthy 9-18 year old children, a threshold 
effect exists, with the maximal net calcium balance being achieved at intakes between 1200 
and 1500 mg/day

• Comparing calcium balance in girls who were on very low (400 mg/day) versus higher 
calcium intakes (1200 to 1300 mg/day) showed a small adaptation with increased absorption 
and decreased excretion in girls with low intakes, but this adaptation was not adequate to 
account for the large gap in intakes.

• Net calcium balance was much lower in the girls with low intakes. This suggests that intakes 
<500 mg/day, such as those of up to 20 percent of the United States population, may lead to 
large calcium deficits



RECOMMENDED INTAKE

Age Male Female Pregnant Lactating

0–6 months* 200 mg 200 mg

7–12 months* 260 mg 260 mg

1–3 years 700 mg 700 mg

4–8 years 1,000 mg 1,000 mg

9–13 years 1,300 mg 1,300 mg

14–18 years 1,300 mg 1,300 mg 1,300 mg 1,300 mg

19–50 years 1,000 mg 1,000 mg 1,000 mg 1,000 mg

51–70 years 1,000 mg 1,200 mg

71+ years 1,200 mg 1,200 mg

The upper tolerable limit for calcium was set at 3000 mg/day.



food
Milligrams (mg)

per serving
Percent DV*

Yogurt, plain, low fat, 220 g 415 42

Mozzarella, part skim, 42 g 333 33

Sardines, canned in oil, with bones, 85 gr 325 33

Cheddar cheese, 42 g 307 31

Milk, nonfat, 1 glass 299 30

Milk, whole (3.25% milk fat), 276 28

Orange juice, calcium-fortified, 170 g 261 26

Salmon, pink, canned, solids with bone, 85 g 181 18

Turnip greens, fresh, boiled, ½ cup 99 10

Ice cream, vanilla, ½ cup 84 8

Bread, white, 1 slice 73 7

Bread, whole-wheat, 1 slice 30 3

Broccoli, raw, ½ cup 21 2

Cheese, cream, regular, 1 tablespoon 14 1





Food

Amount per serving

In international units (IU)

Cod liver oil, 1 tablespoon (15 mL) 1360

Salmon, cooked, (85 g) 380 to 570*

Tuna fish, canned in water, drained, 3 ounces (85 g) 40 to 68

Milk, nonfat, reduced fat, and whole, vitamin D-fortified, 240 ml 100

Orange juice fortified with vitamin D, (240 mL) (check product labels) 100

Yogurt, fortified with vitamin D, (180 mL) (fortified yogurts) 80

Margarine, fortified, 1 tablespoon (15 g) 60

Sardines, canned in oil, drained, 2 sardines 46

Liver, beef, cooked, 3.5 ounces (100 g) 46

Ready-to-eat cereal, fortified with vitamin D, (227 g) (heavily fortified cereals) 40

Egg, 1 whole (vitamin D is found in yolk) 25

Cheese, Swiss, (29 g) 6

Selected food sources of vitamin D



Copyrights apply

• the total intake of calcium (diet plus supplements) should not routinely exceed 2000 mg/day, because of 
the possibility of adverse effects

• Calcium carbonate absorption is better when taken with meals; in comparison, calcium citrate is well 
absorbed in the fasting state and is equally absorbed compared with calcium carbonate taken with a meal. 

• Calcium carbonate is also poorly absorbed in patients taking PPIs or H2 blockers. We (uptodate) usually 
recommend calcium citrate as a first-line calcium supplement in these patients

• Calcium supplementation in excess of 500 mg/day should be given in divided doses. Higher individual 
doses are associated with a plateau in calcium absorption that may prevent the attainment of positive 
calcium balance.

• Side effects
• Nephrolithiasis
• Cardiovascular disease
• dyspepsia and constipation. 
• calcium supplements interfere with the absorption of iron and thyroid hormone, and therefore, these 

medications should be taken at different times.
• Excess calcium supplementation (as opposed to calcium obtained by nutritional means) in patients with 

eGFR<30 mL/minute may be associated with an increase in greater arterial calcification and CVD. 



Risk of calcium stones

• Kidney stones in the urinary tract are most commonly composed of calcium oxalate. 

• In the Women’s Health Initiative, postmenopausal women who consumed 1,000 mg of 
supplemental calcium and 400 IU of vitamin D per day for 7 years had a 17% higher risk of 
kidney stones than subjects taking a placebo.

• The Nurses’ Health Study also showed a positive association between supplemental calcium intake and 
kidney stone formation. 

• High intakes of dietary calcium, do not appear to cause kidney stones and may actually 
protect against developing them. Binding of dietary oxalate in the gut, leading to decreased oxalate 
absorption and excretion, may be responsible for this phenomenon

• For most individuals, other risk factors for kidney stones, such as high intakes of oxalates 
from food and low intakes of fluid, probably play a bigger role than calcium intake.



Cardiovascular disease

• The effect of calcium supplementation on risk of cardiovascular 
disease (CVD), particularly myocardial infarction (MI), is controversial. 

• However, neither calcium supplements (up to 1000 mg daily), 
increased dietary intake of calcium, nor vitamin D supplements have 
been shown to increase all-cause or cardiovascular mortality, and in 
one meta-analysis of trials comparing vitamin D with or without 
calcium with no treatment or placebo, calcium plus vitamin D was 
associated with reduced all-cause mortality in older adults. 

• The National Osteoporosis Foundation considers supplementation in 
this dose range safe from acardiovascular viewpoint



Interactions with Medications

• Calcium can decrease absorption of the following drugs when taken together: 
• Bisphosphonates 

• Fluoroquinolone and tetracycline classes of antibiotics, 

• Levothyroxine, 

• Phenytoin 

• Thiazide-type diuretics can interact with calcium carbonate and vitamin D supplements, 
increasing the risks of hypercalcemia.

• Both aluminum-magnesium-containing antacids increase urinary calcium excretion. 

• Mineral oil and stimulant laxatives decrease calcium absorption. 

• Glucocorticoids can cause disorder in calcium intestinal absorption (onset 2-5 days 
duration days to weeks) and eventually osteoporosis when they are used for months.



Calcium/vitamin D Supplement

• Women with inadequate dietary intake should take supplemental elemental calcium (generally 500 to 1000 
mg/day), in divided doses at mealtime, such that their total calcium intake (diet plus supplements) approximates 
1200 mg/day

• Women should also ingest a total of 800 IU of vitamin D daily. Higher doses are required if they have 
malabsorption or rapid metabolism of vitamin D due to concomitant anticonvulsant drug therapy.

• Most postmenopausal women with osteoporosis require vitamin D supplementation as it is difficult to achieve 
goals with diet alone

• Isoflavones – We do not recommend isoflavone supplements as a strategy to prevent or treat osteoporosis.

• Isoflavones (a type of phytoestrogen) are micronutrient substances that have properties similar to estrogen. 
Two types of isoflavones, genistein and daidzein, are found in soybeans.

• Ipriflavone is a synthetic isoflavone derivative and is widely available as an over-the-counter product in 
many countries.

• Vitamin K –Exogenous vitamin K is required for the carboxylation of osteocalcin, which in turn allows osteocalcin
to bind to hydroxyapatite mineral. 

• We do not recommend routine vitamin K supplementation for the maintenance of skeletal health or the 
prevention of fractures in high-risk individuals.

https://www.uptodate.com/contents/vitamin-k-phytonadione-drug-information?search=osteoporosis+treatment&topicRef=2064&source=see_link
https://www.uptodate.com/contents/vitamin-k-phytonadione-drug-information?search=osteoporosis+treatment&topicRef=2064&source=see_link


Calcium salt
Elemental calcium content

mg Ca++ per gram mEq Ca++ per gram

Calcium acetate 250 12.7

Calcium carbonate 400 20

Calcium chloride 270 13.5

Calcium citrate 211 10.6

Calcium glubionate 64 3.2

Calcium gluconate 90 4.5

Calcium lactate 130 6.5

Calcium phosphate, tribasic 390 19.3



Vitamin D

• Vitamin D is generally easier to absorb than calcium, and it may be taken as one dose with or without food. 
The two commonly available forms of vitamin D supplements are ergocalciferol (vitamin D2) and 
cholecalciferol (vitamin D3). 

• Some [39,40], but not all [41], studies suggest that vitamin D3 increases serum 25(OH)D more efficiently 
than does vitamin D2

• Calcitriol is the most active metabolite of vitamin D. It can frequently cause hypercalcemia and/or 
hypercalciuria, necessitating close monitoring and adjustment of calcium intake and calcitriol dose. 
Therefore, calcitriol is not used for vitamin D supplementation in osteoporosis.

• Safe Upper Limit for vitamin D as 4000 international units per day

• Excessive vitamin D, especially combined with calcium supplementation, may cause hypercalcemia, 
hypercalciuria, and kidney stones. 

• chronically high levels of 25(OH)D (exceeding 40 and 50 ng/mL [100 and 125 nmol/L], respectively) have 
been found in some association studies to be linked to a modest increase in risk of some cancers (eg, 
pancreatic), mortality, and falls. More studies are needed to define the upper level of serum 25(OH)D that 
is safe, not only in respect to the risk of kidney stones, but also for falls and chronic diseases























Thank you for your attention


