Evidence-based Calcium Usage

Name(s): Calcium carbonate, dolomite, oyster shell
calcium, calcium citrate, calcium citrate malate, tricalcium
phosphate, calcium lactate, calcium gluconate, calcium
aspartate, calcium orotate, calcium chelate and bonemeal.

Warning: Calcium supplements should be avoided by
prostate cancer patients.

Description: This trace mineral is the most abundant in the
body. Calcium has many biological functions. Involved in
bone structure, this mineral precipitates in the bone making
it stronger. For blood to coagulate, calcium must be present.
This mineral increases cell permeability as well. When in
abundance, calcium helps other nutrients into the cells.
Transmission of nerve stimuli is also effected. Calcium is
deposited at the ends of muscle fibres effecting the
contraction of the muscle, especially the long muscles and
heart muscles. When calcium flows through the circulatory
system it aids in the relaxation of muscles. Calcium also
wogks as an enzyme activator telling the catalysts what to
do.

Absorption/Storage: Calcium needs an acidic environment
to be absorbed. Therefore, the best time to take calcium is
during a meal because when food is eaten the stomach
releases hydrochloric acid (HCl) making the absorption of
calcium more efficient. The duodenum is the site of the
initial absorption, then ceasing in the lower intestinal tract.
Phosphorous and vitamin D must also be present for the
absorption of this mineral.’

Calcium absorption studies have found that your body can’t
absorb more than 500 mg of calcium at one time.’
Therefore, it is most efficient to take your total daily
calcium in two or more doses.

Recommended Dietary Allowance/Dietary Reference
Intake:’

Persons U.S. (mg)
Birth to 3 years of age 210-500

4 to 8 years of age 800

9 to 18 years of age 1300
Adult males 1000-1200
Adult females 1000-1300
Pregnant females 1000-1300
Breast-feeding females 1000-1300

Tablets

Strength | Elemental needed to

of each calcium provide
Form of tablet per tablet 1,000 mgs of
Calcium (mgs) (mgs) calcium
Calcium 625 250 4

650 260 4

750 300 4

835 334 3

1250 500 2

1500 600 2
Caleium 15, 200 5
citrate
Calcium 500 45 22
gluconate 650 58 17

1000 90 11
Calcium 325 42 24
lactate 650 84 12
Calcium
phosphate, | 500 115 9
dibasic
Calcium | goo 304 4
phosphate,
tribasic 1600 608 2

Optimum Daily Allowance (Adult): 1500-2000 mg.*

Tolerable Upper Intake Levels:®

Persons U.S. (mg)
Birth to 3 years of age ND-2500
4 to 8 years of age 2500
9 to 18 years of age 2500
Adult males 2500
Adult females 2500
Pregnant females 2500
Breast-feeding females 2500

Principal Uses: High cholesterol,”™ colon cancer
prevention,'®"? osteoporosis (with vitamin D
supplementation),'®** preeclampsia,”>® pregnancy-induced
hyper-tension,” " premenstrual ~ syndrome,””'  and
rickets.”>>

Proposed Uses: Celiac disease (for deficiency only), high
blood pressure and high triglycerides.™*
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Traditional Uses: Amenorrhoea (calcium for preventing
bone loss), depression, dysmenorrhoea  (painful
menstruation), gingivitis (periodontal disease), insulin
resistance syndrome (Syndrome X), kidney stones, migraine
headaches, multiple sclerosis, pregnancy and postpartum
support.™

Healthy Sources:
High (40%+ US DRI): Dried agar, raw firm [and extra firm]
tofu.”

Medium (25-39% US DRI): Amaranth, carob (St. John's
bread) flour, dried figs, dried oriental radishes, frozen raw
rhubarb, toasted and roasted whole sesame seeds and raw
defatted soy meal.”

Contraindications: If you are taking this dietary
supplement without a prescription, carefully read and follow
any precautions on the label. For calcium supplements, the
following should be considered:

Pregnancy--It is especially important that you are receiving
enough calcium when you become pregnant and that you
continue to receive the right amount of calcium throughout
your pregnancy. The healthy growth and development of
the foetus depend on a steady supply of nutrients from the
mother. However, taking large amounts of a dietary
supplement during pregnancy may be harmful to the mother
and/or foetus and should be avoided.

Breast-feeding--It is especially important that you receive
the right amount of calcium so that your baby will also get
the calcium needed to grow properly. However, taking large
amounts of a dietary supplement while breast-feeding may
be harmful to the mother and/or baby and should be
avoided.

Children--Problems in children have not been reported with
intake of normal daily-recommended amounts. Injectable
forms of calcium should not be given to children because of
the risk of irritating the injection site.

Older adults--Problems in older adults have not been
reported with intake of normal daily-recommended
amounts. It is important that older people continue to
receive enough calcium in their daily diets. However, some
older people may need to take extra calcium or larger doses
because they do not absorb calcium as well as younger

people. Check with your health care professional if you
have any questions about the amount of calcium you should
be taking in each day.

If this dietary supplement has been ordered for you by your
health care professional and you will be taking it in large
doses or for a long time, your health care professional
should check your progress at regular visits. This is to make
sure the calcium is working properly and does not cause
unwanted effects.

Do not take calcium supplements within 1 to 2 hours of
taking other medicine by mouth. To do so may keep the
other medicine from working properly.

Unless you are otherwise directed by your health care
professional, to make sure that calcium is used properly by
your body:

e Do not take other medicines or dietary supplements
containing large amounts of calcium, phosphates,
magnesium, or vitamin D unless your health care
professional has told you to do so or approved.

e Do not take calcium supplements within 1 to 2 hours of
eating large amounts of fibre-containing foods, such as
bran and whole-grain cereals or breads, especially if
you are being treated for hypocalcaemia (not enough
calcium in your blood).

e Do not drink large amounts of alcohol or caffeine-
containing beverages (usually more than 8 cups of
coffee a day), or use tobacco.

Some calcium carbonate tablets have been shown to break
up too slowly in the stomach to be properly absorbed into
the body. If the calcium carbonate tablets you purchase are
not specifically labelled as being "USP," check with your
pharmacist. He or she may be able to help you determine
which tablets are best.*®
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Interactions:

Albuterol, aluminium hydroxide,
anticonvulsants, bile acid sequestrants,
ciprofloxacin, cisplatin, inhaled and
oral corticosteroids, cycloserine,
erythromycin, felodipine, flurbiprofen,
gentamicin, hydroxychloroquine,
indomethacin, losartan, mineral oil,
minocycline, risedronate,
sulfamethoxazole, thyroid hormones,
tobramycin, trimethoprim,5 4 caffeine,
Decreases isoniazid, neomycin, triamterene,y“5 7
Mineral aminoglycosides, barbiturates, black
Availability: tea, coffee, digoxin, diuretics,
ethacrynic acid, fibre supplementation,
furosemide, glutethimide, hemi-
cellulose, glucocorticoids, high fat
foods, high protein foods, high sodium
diet, high sugar diet, isoniazid,
methotrexate, oxalates, phenobarbital,
phenolphthalein, phenytoin,
phosphorus, phytates, strophanthin,
tetracycline,”’ bisphosphonates, iron,
dairy products, spinach and rhubarb.™
Boron, essential fatty acids,
phosphorus, manganese, vitamins A, C,
and F,? vitamin D**° calcitonin,
Increases diclofenac, combined oestrogens,
Mineral indapamide, oral contraceptives,
Availability: | sucralfate, thiazide diuretics,™*
magnesium, vitamin B6, iron,
isotretinoin, lysine, oestrogen and
sodium bicarbonate.*®

Alendronate, doxycycline, minocycline,
nadolol, ofloxacin, rofecoxib, sodium
Is Decreased | fluoride, sotalol,> atenolol,

By Mineral ciprofloxacin, calcium channel
Availability: blockers, chromium, etidronate, iron,
magnesium, manganese, Vitamin K¢
tetracyclines, ***° and phenytoin.*®

Adverse

. Isotrentoin.”’
Reactions

Deficiency: When deficient in calcium, one of the first
signs is a condition called tetany. This is when the muscles
cramp and a tingling sensation is felt in the arms and legs.
Osteoporosis is the most common aliment associated with a
deficiency in calcium. Osteoporosis, "holes in the bone", is

caused by the body's need for calcium; therefore, pulling
this mineral from the bones. When you hear, "Grandma fell
and broke her hip", it literally means "Grandma broke her
hip and then fell". This happens because the bones become
very brittle in this condition. Hypertension may result from
low levels of calcium because the effects of sodium are
counteracted by calcium; therefore, if calcium is not present
then sodium cannot be counteracted. Other symptoms of a
deficiency include heart palpitations, insomnia, impaired
growth, brittle nails, and eczema.'

Toxicity/Side Effects: Along with its needed effects, a
dietary supplement may cause some unwanted effects.
Although the following side effects occur very rarely when
the calcium supplement is taken as recommended, they may
be more likely to occur if:

e [tis taken in large doses.

e Itis taken for a long time.

e [tis taken by patients with kidney disease.

Check with your health care professional as soon as
possible if any of the following side effects occur:

More common (for injection form only)

e Dizziness; flushing and/or sensation of warmth or heat;
irregular heartbeat; nausea or vomiting; skin redness,
rash, pain, or burning at injection site; sweating;
tingling sensation

Rare
e Difficult or painful urination; drowsiness; nausea or
vomiting (continuing); weakness

Early signs of overdose

e Constipation (severe); dryness of mouth; headache
(continuing); increased thirst; irritability; loss of
appetite; mental depression; metallic taste; unusual
tiredness or weakness

Late signs of overdose

e Confusion; drowsiness (severe); high blood pressure;
increased sensitivity of eyes or skin to light; irregular,
fast, or slow heartbeat; unusually large amount of urine
or increased frequency of urination

Other side effects not listed above may also occur in some
patients. If you notice any other effects, check with your
health care professional.*®
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Treatment for Overdose: None.

Storage: To store this dietary supplement:

Keep out of the reach of children.

Store away from heat and direct light.

Do not store in the bathroom, near the kitchen sink, or
in other damp places. Heat or moisture may cause the
dietary supplement to break down.

Keep the liquid form of this dietary supplement from
freezing.

Do not keep outdated dietary supplements or those no
longer needed. Be sure that any discarded dietary
supplement is out of the reach of children.*

References:

1.

Dr. Morrow's Library of Vitamins, Minerals, Amino
Acids, and Herbs: Calcium. [Online]
http://www.nutritiondynamics.com/cgi-
bin/process.asp?product=Calcium.

Harvey, J. (1988). Dose dependency of calcium
absorption. Bone Mineral Research, 3(3): 253-258.
National Academy of Sciences Food and Nutrition
Board. (2000). Dietary reference intakes: Applications
in dietary assessment. Washington, DC: National
Academy Press.

Balch, P.A. & Balch, J.F. (2000). Prescription for
nutritional healing (third edition). Garden City Park:
Avery Publishing.

Yacowitz, H., Fleischman, A.I. & Bierenbaum, M.L.
(1965). Effects of oral calcium upon serum lipids in
man. British Medical Journal, 1:1352-1354.

Bell, L., Halstenson, C.E., Halstenson, C.J. et al.
(1992). Cholesterol-lowering effects of calcium
carbonate in patients with mild to moderate
hypercholesterolemia. Archives of Internal Medicine,
152: 2441-2444.

Karanja, N., Morris, C.D. & Illingworth, D.R. (1987).
Plasma lipids and hypertension: response to calcium
supplementation. American Journal of Clinical
Nutrition, 45:60-65.

Denke, M.A., Fox, M. & Schulte, M.C. (1993). Short-
term dietary calcium fortification increases faecal
saturated fat content and reduces serum lipids in men.
Journal of Nutrition, 123: 1047-1053.

Reid, I.R., Mason, B., Horne, A., Ames, R., Clearwater,
J., Bava U, Orr-Walker B, Wu F, Evans MC, Gamble
GD. (2002). Effects of calcium supplementation on
serum lipid concentrations in normal older women: a

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

randomised controlled trial. American Journal of
Medicine, 112(5): 343-347.

Baron, J.A., Beach, M. & Mandel, J.S. (1999). Calcium
supplements for the prevention of colorectal adenomas.
New England Journal of Medicine, 340: 101-107.
Hyman, J., Baron, J.A., Dain, B.J. et al. (1998). Dietary
and supplemental calcium and the recurrence of
colorectal adenomas. Cancer and Epidemiological
Biomarkers Prevention, 7: 291-295.

Whelan, R.L., Horvath, K.D., Gleason, N.R., et al.
(1999). Vitamin and calcium supplement use is
associated with decreased adenoma recurrence in
patients with a previous history of neoplasia. Diseases
of the Colon & Rectum, 42: 212-217.

White, E., Shannon, J.S., Patterson, R.E. (1997).
Relationship between vitamin and calcium supplement
use and colon cancer. Cancer Epidemiologic
Biomarkers Prev., 6: 769-774.

Kampman, E., Slattery, M.L., Caan, B., Potter, J.D.
(2000). Calcium, vitamin D, sunshine exposure, dairy
products and colon cancer risk (United States). Cancer
Causes Control, 11: 459-466.

Bostick, R.M., Fosdick, L., Wood, J.R. et al. (195).
Calcium and colorectal epithelial cell proliferation in
sporadic adenoma patients: a randomised, double-
blinded, placebo-controlled clinical trial. Journal of the
National Cancer Institute, 87: 1307-1315.

Cumming R.G. (1990). Calcium intake and bone mass:
A qualitative review of the evidence. Calcified Tissue
International 47: 194-201.

Dawson-Hughes, B., Dallal, G.E., Krall, E.A. et al.
(1990). A controlled trial of the effect of calcium
supplementation on bone density in postmenopausal
women. New England Journal of Medicine, 323(13):
878-883.

Prince. R. (1997). Diet and the prevention of
osteoporotic fractures. New England Journal of
Medicine, 337: 10, 701-702.

Nieves, J.W., Komar, L., Cosman, F. et al. (1998).
Calcium potentiates the effect of oestrogen and
calcitonin on bone mass: review and analysis.
American Journal of Clinical Nutrition, 67: 1, 18-24.
Buckley, L.M., Leib, E.S., Cartularo, K.S. et al. (1996).
Calcium and vitamin D3 supplementation prevents
bone loss in the spine secondary to low-dose
corticosteroids in patients with rheumatoid arthritis. A
randomised, double-blind, placebo-controlled trial.
Annals of Internal Medicine, 125: 961-968.

Updated: April 2002.

Page 4 of 6



Evidence-based Calcium Usage

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Lloyd, T., Andon, M.B. & Rollings, N. (1993).
Calcium supplementation and bone mineral density in
adolescent girls. JAMA, 270(7): 841-844.

Scotti, A., Bianchini, C., Abbiati, G. & Marzo A.
(2001). Absorption of calcium administered alone or in
fixed combination with vitamin D to healthy
volunteers. Arzneimittelforschung, 51(6): 493-500.
Heaney, R.P., Dowell, S.D., Bierman, J., Hale, C.A. &
Bendich, A. (2001). Absorbability and cost
effectiveness in calcium supplementation. Journal of
the American College of Nutrition, 20(3): 239-246.
Peacock, M., Liu, G., Carey, M., McClintock, R.,
Ambrosius, W., Hui, S. & Johnston, C.C. (2000).
Effect of calcium or 250H vitamin D3 dietary
supplementation on bone loss at the hip in men and
women over the age of 60. Journal of Clinical
Endocrinology & Metabolism, 85(9): 3011-3019.
Leela, R., Yasodhara, P., Ramaraju, M.B.B.S. &
Ramaraju, L.A. (1991). Calcium and magnesium in
pregnancy. Nutrition Research, 11: 1231-1236.

Prada, J.A., Ross, R. & Clark, K.E. (1992).
Hypocalcemia and pregnancy-induced hypertension
produced by maternal fasting. Hypertension, 20: 620—
626.

Marcous, S., Brisson, J. & Fabia, J. (1991). Calcium
intake from dairy products and supplements and the
risk of preeclampsia and gestational hypertension.
American Journal of Epidemiology, 133: 1226—1272.
Ortega, R.M., Martinez, R.M., Lopez-Sobaler, A.M. et
al. (1999). Influence of calcium intake on gestational
hypertension. Annals of Nutrition and Metabolism, 43:
37-46.

Bucher, H.C., Guyatt, G.H., Cook, R.J. et al. (1996).
Effect of calcium supplementation on pregnancy-
induced hypertension and preeclampsia: a meta-
analysis of randomised controlled trials. JAMA, 275:
1113-1117.

Lopez-Jaramillo, P., Narvaez, M., Weigle, R M. &
Yepez, R. (1989). Calcium supplementation reduces the
risk of pregnancy-induced hypertension in an Andes
population. British Journal of Obstetrics and
Gynaecology, 96: 648—655.

Cong, K., Chi, S. & Lui, G. (1995). Calcium
supplementation during pregnancy for reducing
pregnancy induced hypertension. Chinese Medical
Journal, 108: 57-59.

Purwar, M., Kulkarni, H., Motghare, V. & Dhole, S.
(1996). Calcium supplementation and prevention of

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

pregnancy induced hypertension. Journal of Obstetrics
and Gynaecology Research, 22: 425-430.

Belizan, J.M., Villar, J., Gonzalez, L. et al. (1991).
Calcium supplementation to prevent hypertensive
disorders of pregnancy. New England Journal of
Medicine, 325:1399-1405.

Sanchez-Ramos, L., Briones, D.K., Kaunitz, A.M. et al.
(1994). Prevention of pregnancy-induced hypertension
by calcium supplementation in angiotensin II-sensitive
patients. Obstetrics and Gynaecology, 84: 349-353.
Wanchu, M., Malhotra, S. & Khullar, M. (2001).
Calcium supplementation in pre-eclampsia. Journal of
the Association of Physicians in India, 49: 795-798.
Niromanesh, S., Laghaii, S., Mosavi-Jarrahi, A. (2001).
Supplementary calcium in prevention of pre-eclampsia.
International Journal of Gynaecology and Obstetrics,
74(1): 17-21.

van den Elzen, H.J. et al. (1995). Calcium metabolism,
calcium supplementation and hypertensive disorders in
pregnancy. European Journal of Obstetrics,
Gynaecology and Reproductive Biology, 59: 5-16.
Editorial. (1992). Calcium supplementation prevents
hypertensive disorders in pregnancy. Nutritional
Review, 50: 233-236.

Belizan, J.M. et al. (1991). Calcium supplementation to
prevent hypertensive disorders in pregnancy, New
England Journal of Medicine, 325: 1399-1405.

Knight, K.B. & Keith, R.E. (1992). Calcium
supplementation on normotensive and hypertensive
pregnant women. American Journal of Clinical
Nutrition, 55, 891-895.

Hojo, M. & August, P. (1995). Calcium metabolism in
normal and hypertensive pregnancy. Semin
Nephrology, 15: 504-511 [review].

Hojo, M. & August, P. (1997). Calcium Metabolism in
Preeclampsia: Supplementation may help. Medscape
Womens Health, 2:5.

Moutquin, J.M., Garner, P.R., Burrows, R.F. et. al.
(1997). Report of the Canadian Hypertension Society
Consensus Conference: 2. Nonpharmacologic
management and prevention of hypertensive disorders
in pregnancy. Canadian Medical Association Journal,
157: 907-919.

Levine, R.J., Hauth, J.C., Curet, L.B. et al. (1997). Trial
of calcium to prevent preeclampsia. New England
Journal of Medicine, 337: 69-76.

Crowther, C.A., Hiller, J.E., Pridmore, B. et al. (1999).
Calcium supplementation in nulliparous women for the

Updated: April 2002.

Page 5 of 6



Evidence-based Calcium Usage

46.

47.

48.

49.

50.

51.

52.

53.

prevention of pregnancy-induced hypertension,
preeclampsia, and preterm birth: an Australian
randomised trial. FRACOG and the ACT study group.
Australia and New Zealand Journal of Obstetrics and
Gynaecology, 39: 12-18.

Bucher HC, Guyatt GH, Cook RJ, et al. (1996). Effect
of calcium supplementation on pregnancy-induced
hypertension and preeclampsia: a meta-analysis of
randomised controlled trials. JAMA, 275: 1113-1117.
Herrera, J.A., Arevalo-Herrera, M., Herrera, S. (1998).
Prevention of preeclampsia by linoleic acid and
calcium supplementation: a randomised controlled trial.
Obstetrics and Gynaecology, 91: 585-590.
Thys-Jacobs, S. et al. (1998). Calcium carbonate and
the premenstrual syndrome: Effects on premenstrual
and menstrual symptoms. American Journal of
Obstetrics and Gynaecology, 179(2): 444-452.
Thys-Jacobs, S. et al. (1989). Calcium supplementation
in premenstrual syndrome: a randomised crossover
trial. Journal of General and Internal Medicine, 4: 183—
189.

Penland, J.G. & Johnson, P.E. (1993). Dietary calcium
and manganese effects on menstrual cycle symptoms.
American Journal of Obstetrics and Gynaecology, 168:
1417-1423.

Rossignol, A.M., Bonnlander, H. (1993). Premenstrual
symptoms and beverage consumption. American
Journal of Obstetrics and Gynaecology, 168: 1640
[letter].

Thacher, T., Glew. R.H., Isichei, C., Lawson, J.O.,

Scariano, J.K., Hollis, B.W. & VanderJagt, D.J. (1999).

Rickets in Nigerian children: response to calcium

supplementation. Journal of Tropical Paediatrics, 45(4):

202-207.
Thacher, T.D., Fischer, P.R., Pettifor, J. M., Lawson,
J.0., Isichei, C.O., Reading, J.C. & Chan, G.M. (1999).

54.

55.

56.

57.

58.

A comparison of calcium, vitamin D, or both for
nutritional rickets in Nigerian children. New England
Journal of Medicine, 341(8): 563-568.

Austin, S., Gaby, A., Appleton, J. et al. (2001).
HealthNotes Online. [Online] http://healthnotes.com
Pennington, J.A. (1998). Boes and Church's food
values of portions commonly used (seventeenth
edition). Philadelphia, PA: Lippincott.

National Library of Medicine. (1995). Calcium
Supplements (systemic). [Online]
http://www.nlm.nih.gov/medlineplus/druginfo/calciums
upplementssystemic202108.html

Meletis, C. & Jacobs, T. (1999). Interactions between
drugs & natural medicines. Sandy, OR.: Eclectic
Medical Publications.

Gillis, C. (editor). (1999). Compendium of
pharmaceuticals and specialties. Ottawa, Canada:
Canadian Pharmacists Association.

Information in this booklet is provided for informational
purposes and is not meant to substitute for the advice
provided by your own physician or other medical
professional. You should not use the information contained
herein for diagnosing or treating a health problem or
disease, or prescribing any medication. You should read
carefully all product packaging. If you have or suspect that
you have a medical problem, promptly contact your health
care provider. Information and statements regarding dietary
supplements have not been evaluated by the Food and Drug
Administration and are not intended to diagnose, treat, cure,
or prevent any disease.

Compiled by:
Michael John Nisbett, HBScN, RN
MSc (Nutrition) Candidate

Updated: April 2002.

Page 6 of 6



