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Osteoporosis and Fracture Risk Evaluation

and Management

Shared Decision Making in Clinical Practice

Fractures due to osteoporosis represent a serious
and costly public health problem, leading to disability
and increased mortality risk.! For postmenopausal
wamen, osteoporotic fractures are more common
than stroke, myocardial infarction, and breast can-
cer combined.” A fracture can be a life-changing event
and may represent a significant threat to personal inde-
pendence. Although osteoporosis is commonly defined
as "a skeletal disorder characterized by decreased
bone strength predisposing to an increased risk of frac-
ture,” it is fracture that is the important end result.
A more pragmatic definition is "high risk of fracture,
due at least in part to increased skeletal fragility.”
Primary care clinicians should be comfortabie evaluat-
ing, preventing, and treating osteaporosis and related
risks (Box).

Skeletal fragility and high risk of fracture can occur
atany age, in any race, and either sex but is more com-
mon in women than men and increasingly common with
advancing age. A fracture with minimal or moderate
trauma should lead to further evaluation. Fractures of
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the long bones (arms, legs), spine, and pelvis are asso-
ciated with increased risk of future fractures, whereas
fractures of fingers, toes, hands, feet, skull, or face (and
possibly fractures of ribs, knees, elbows, and shoul-
ders) are not. Other than fractures, there rmay be nosigns
or symptoems of ostecporosis. Therefare, afracture risk
assessment is necessary to identify people at rislc.

Bone mineral density (BMD) rmeasurement using
dual-energy x-ray absorptiometry (DXA} is recom-
mended for women at age 65 years and men at age 70
years in the absence of risk factors (other than age)®;
however, a clinical fracture risk assessment should be
performed around age 50 years (or earlier for women
who undergo premature menopause) for risk factors:
low body weight, early menopause (before about age
45 years), family histary of osteoporosis, diseases
{eg, rheumatoid arthritis, inflammatory bowel disease,
chronic obstructive pulmonary disease), and drugs
(eg, glucocorticoids, proton pump inhibitors, selective
serotonin reuptake inhibitors) that increase fracture
risic. The presence of any of these factors would be rea-
sons to order a bone density assessment sooner.*

Adequate calcium, vitamin D, and exercise involv-
ing weight-bearing and resistance are important for
bone health at any age and likely contribute to the
effactiveness of medications to reduce fracture risk.
The Institute of Medicine (now the National Academy
of Medicine) recommends calcium intake of 1000 to
1200 mg/d, ideally from foods; calcium supplements
may be needed for patients whose diets do not supply
sufficient caicium. For vitamin D, 600 to 800 IU/d is
recommended for public health purposes, but a
supplemeant of 1000 to 2000 |U/d is reasonable for
those at increased risk of osteoporosis; serum
25-hydroxyvitamin D fevels higher than 30 ng/mL (to
convert to nmoi/L, multiply by 2.496) may be the
appropriate target in such patients. Walking {or a
weight-bearing “walldng equivalent” such as treadmill
or elliptical} for 30 to 40 minutes at least 3 times per
weelc is ideal (5 sessions per week of aerobic activity is
recommended for cardiovascular fitness; additional
sessions, if needed could be non-weight bearing, such
as swimming or cycling).

In addition to calciumn, vitamin D,
and exercise, patients at high risk of
fracture should be offered medication
to reduce fracture risl. The US National
Osteoporosis Foundation recommends
pharmacologic treatment for patients
with hip or spine fractures thought to
be related to osteoporosis, those with a
BMD standard deviation of 2.5 or more below the
young normal mean (T score, -2.5 or lower) and those
with a BMD standard deviation between 1and 2.5
below the young normal mean whose 10-year risk,
using an online fracture risl calculator called FRAX, 2 is
3% or more for hip fracture or 20% or maore for major
osteoporosis-related fracture (hip, humerus, forearm,
and clinical vertebral fracture combined).®

Before initiating pharmacologic treatment, labora-
tory studies should include measurement of serum cal-
cium and creatinine. Antiresorptive medications are
contraindicated if hypocalcemia is present and bisphos-
phonates, either oral or intravenausly, should not be
given if kidney function is reduced (ie, glomerular fiitra-
tion rate should be »30 or 35 mL/min}. A complete
blood cell count, chemistry panel, including serum
phosphorus and 25-hydroxyvitamin D, also should be
obtained to evaluate whether other health issues {(such
as hypercalcemia, multiple myeloma, fiver or kidney
disease, hypophosphatemia) require attention.*

Four medications currently approved by the US Food
and Drug Administration increase bone strength by
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Box. Osteoporosis and Fracture Risk Evalyation
and Management

IdentHication and Assessment

Identify patients with fractures from minimal or moderate trauma
in adulthood to especially humerus, radius, femur, vertebra,

or pelvis

In the absence of fracture, around age 50 years, ask about factors
associated with increased fracture risk such as low body weight,
early menopause, family history of osteoporosis, selected diseases
and medications known to increase fracture risk {glucocorticoids,
proton pump inhibitors, selective serotonin reuptake inhibitors)

Bone mineral density measurement using dual-energy x-ray
absorptiometry {DXA) is advised for women by age 65 years and
imen by age 70 years in the absence of risk factors but should be
done sooner if someone has a significant fracture or one or more
clinical risk factors

When medications to reduce fracture risic are being considered,
laboratory assessment is recommended (blood count, chemistry
panel, 25-hydroxyvitamnin D)

Management of Patients at High Risk of Fracture
At least 1 session devoted to patient education about
osteoporosis, fracture risk, and medication choices

Adequate calcium, vitamin D, and weight-bearing and
resistance exercise

Consider one of severat pharmacologic agents to reduce
fracture risk
Oral options: alendronate or risedronate

Nonoral options: denosumab, teriparatide, and zoledronic acid
(consider referral to asteoporosis specialist)

Also identify and address nonskeletal risk factors for falling and
fracture: problems with vision, hearing, batance, home safety
adjustments, avoidance of floor rugs, ete

Reassess progress periodically (every Tto 2 years)

Licing bone resorption. These include 2 oral bisphosphonates,
1dronate weekly, or risedronate weekly or monthly (both avail-
2 as generic products) and 2 nonoral agents, zoledronic acid
risphosphonate) administered intravenously once yearly
| denosumab (a receptor activator of nuclear factor kB-ligand
bitor) administered subcutaneously twice yearly. These medi-
ons, have been shown to reduce the risk of spine, hip, and

nonvertebral fractures.* For most patients in a primary care set-
ting, an oral bisphosphonate is an appropriate first-line treatment.
For other medications, patient consuitation with an osteoporosis
specialist may be helpful.

Although treatment to reduce fracture risk is a long-term
proposition, bisphosphonates accumulate in bone; after a period of
"loading,” administration can be withheld for a "drug holiday” of at
least a year or 2. Limited data suggest that patients at lower risk can
start a drug holiday after 5 years of oral or 3 years of intravenous
bisphosphonate treatment, whereas patients at higher risk should
continue oral treatment for 10 years or intravenous treatment
for at least 6 years.® The effects of denosumab are not sustained
when treatment is stopped, so there is no drug holiday with this
medication.” Other treatment options in selected cases include
raloxifene, which reduces the risk of spine fractures but not hip or
nonvertebral fractures but also reduces the risk of breast cancer,
and teriparatide, which as an anabolic agent has a different mecha-
nism of action from the other agents and is usually reserved for
patients whose osteoporosis is unusually severe or who are not
responding to other therapies.

Repeating DXA after 1to 2 years of treatment and periodically
after that is useful for monitoring treatment.” If bone density de-
creases or afracture occurs, the patient should be reevaluated and
treatment options reconsidered.

Patient understanding is important for acceptance of and ad-
herence to treatment, Lileely this will require at least 2 visits with the
physician and health care team. The first visit involves starting
the process with a fracture risk assessment and, if appropriate, an
order for DXA measurement. The second, which should occur shortly
thereafter at the mutual convenience of the patient and clinician, irt-
volves discussion of the results and development of amanagement
planthat s acceptabletothe patient. Sample patient information ma-
terial is available and may be helpful to provide to patients.®

For diseases in which patients are asymptomatic, adherence to
treatment to reduce risk of future adverse events is poor. With some
treatments for osteoporosis, publicity about rare but concerning
safety issues (osteonecrosis of the jaw, atypical femur fractures)
has contributed to lack of acceptance or continuation of treat-
ments. Understanding patients’ decision malking® and providing

- accurate information—that in most cases, benefits of treatment far

outweigh the risks—are essential for optimal long-term manage-
ment of this potentially serious disorder,™
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Review Article

VITAMIN D, CALCIUM, AND CARDIOVASCULAR MORTALITY:
A PERSPECTIVE FROM A PLENARY LECTURE GIVEN AT
THE ANNUAL MEETING OF THE
AMERICAN ASSOCIATION OF CLINICAL ENDOCRINOLOGISTS

Paul D, Miller, MD

ABSTRACT

Objective: To examine data showing associations
berween serum 25-hydroxyvitamin D levels and caleiwimn
intake and cardiovascular mortality.

Methods: The articles reviewed include those pub-
lished from 1992-201! derived from search engines
(PubMed, Scopus, Medscape) using the following search
terms; vitamin D, caleium, cardiovascular cvents, cardio-
vascular mortality, all-cause mortality, vascular calcifica-
tion, chronic kidney disease, renal stones, and hypercalci-
uria. Because these articles were not weighted {graded) on
the level of evidence, this review reflects my own perspec-
tive on the data and how they should be applied to clinical
management,

Results; For skeleta]l health, vitamin D and caleium
arc both needed to ensure proper skeletal growth (model-
ing) and repair (remodeling). Nutritional deficiencics of
either vitamin D or calcium may lead to a spectrum of
metabolic bone disorders. Excessive cousumption of either
nutrient has been linked to a variety of medical disorders,
such as hypercalcernia or renal stones. There have also
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been associations between vitamin D or calecjum intake
and cardiovascular disease. However, neither of these
associations have established evidence nor known causal-
ity for increasing cardiovascular risk or all-cause modality
in patients with creatinine clearances greater than 60 mi/
min. In paticnts with more severe chrouic kidney disease,
stronger data link excess calcium (or phosphorus) intake
and increase in vascular calcification, but not mortality.
The safe upper limit for vitamin D intake js at least 4000
1U daily and probubly 10000 TU daily; for caleium, the
safe upper limit is between 2000 10 3000 mg daily.

Conclusions: While no solid scienlific evidence vali-
dates that serum vitamin D levels between 15 and 70 ng/
mL are associated with increased cardiovascular disease
risk, stronger buf inconsistent evidence shows an associa-
tion betwecn ealcium supplementation greater than 500 mg
daily and an increase in cardiovascular disease risk. Most
professional societies suggest that replacement levels of
these nutrients be personalized with the goul of reaching a
25-hydroxyvitamin D concentration between 30 and 50 ng/
mL and a calcium intuke of 1200 mg duily. (Endocr Pract.
2011;17:pp)

Abbreviations;

25(0OH}D = 25-hydroxyvitamin D; DRI = dietary refey-
ence intake; TOM = Institute of Medicing; RDA = rec-
ommended dictary allowance

INTRODUCTION

In the past few years, there has been a proliferation
of publications on the effects of vitamin D and/or calcium
on skcletal and nonskeletal healih (1-2), While many of
these articles have dealt with the nutritional requircments
of vitamin DD and calcium to define puldic policy (recom-
mended dietary allowance [RDA} or dictary reference
intake [DRI])} and population intake recommendations,
many have examined the benefit—risk relationships of thesc
2 nutrients in altering the risk of cardiovascular disease

ENDOQCRINE PRACTICE Vol 17 No. 5 September/October 2011 1
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Fig. 1. The systematic review of the association of serum 23-hydroxyvitamin D and mortality, showing
the poinl-estimate to be less than 1.0 in favor of no negative effect (29-30).

findings from the National Health and Examination Survey
TII suggest that there may be a U-shaped curve where all-
cause mortality is higher at lower or higher levels of serum
25(OH)D, the 93% confidence intervals overlap so widely
that there is uncertainty about the importance of these
tindings. Even the TOM report states that the systematic
survey of Cheung et al showed that with serum 25(OH)D
concentrations less than 17 ng/mL and greater than 32 ng/
mL there was no increased risk for cardiovascular mortal-
ity: “The RR was (.97 (95 percent CI (1,92, 1,02}, with no
evidence for between-stucly heterogeneity (P=0.39,7/2=0
percent)” (30).

The phrase “vitumin D toxicity” is a misnomer,
because there is no evidence that vitamin D has any direct
tissue toxicity. So-called vitamin D toxicity is expressed
through hypercalcemia due to an increase in gasirointes-
tinal calcium absorption that exceeds the kidney’s capac-
ity to excrete the exitra calcium load or the bone’s capac-
ity to deposit calcium via mineralization (33-34), These
2 tissues (kidney and bone) have an enormous ability to
prevent hypercalcemia unless their ability to do so is com-
promised. For the kidney, this refers to tunction gener-
ally below a creatinine clearance of 30 mL/min where the
clearance of calcimn may not increasc as the filtered load
increases. For bone, this refers to adynamic bone discase
where the very low bone turnover may mitigate the bone
uptake of calcium (35-38). Tn the absence of comprontised
renal or bone function, the serum 25(OH)D level in most

datasets must be greater than 150 ng/mL to induce hyper-
calcemia (39-40). Since it may take an excess of 10000 1UJ
daily of vitamin D given for prolonged periods to induce
a rise in the serum 25(OH)D concentration greater than
150 ag/mL, there is a wide safety margin in vitamin D
administration, Likewise, hypercalciuria does not scem to
appear with vitamin D replacement less than 10000 TU
daily (41-42), In non-calcium renal stonc formers to begin
with, there may be no increased risk for calcium stone
formation with replacement of vitamin D less than 10000
IU daily (26,42). The issue may differ in persons who
have previausly formed calcium renal stones in whom the
cxacerbation of hypercalciuria may increase the risk of
calcium renal stone formation (43-44}). The management
suggestions for vitamin D pertain only to cholecaleiferol
and not to vitamin D metabolites (calcitriol, paracalcitriol}
whose use is for different medical cirewinstances snch as
hypoparathyroidism, secondary hyperparathyroidism in
chronic kidney disease, or specific oncology indications
(45-49),

Bence, thc Aanerican  Association of Clinical
Endocrinologists guidelines for vitamin D are clinically
correct:

¢ To use 30 to 50 ng/mL for most patients as an

optimnal and safe range

»  For many patients, 1000 to 2000 IU of vitamin D

daily is required to maintain a 25(0H)D concen-
tration at 30 ng/mL or above
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Table 1

Individual Patient (Secondary} Analysis From the New Zealand Prospective Randomized Study
of the Effecis of Calcium Supplementation on Cardiovascular Qutcomes (6,10)2

Calcium, Placebo
No. patients No. patients Relative risk (95%

QOutcomes {No. events) (No. events) confidence interval) P value
Myocardial infarction 143 (164) 111 (125) 1.32 (1.02-1.71) 032
Stroke 167 (190) 143 (156) 1.24 (0.99-1.56) 07
Myocardial infarction, 293 (361) 254 (287) 1.27 (1.07-1.51) 006

stroke, or sudden death

! Kaplan-Meier survival plot for myocardial infarction showed the groups progressively diverged after about 2
P P Ps prog ¥ 4

yems.

received vitamin D. Finally, trials were excluded if patients

had received calcium only ss dairy or as a complex

tional supplement (eg, muitivitamin}. The breakdown of
the nature of this meta-analysis is shown in Table 2 (8).

The analysis of all cardiovascular outcomes is shown
in Figure 3. For all outcomes, the relative risk favored pla-
cebo with confidence intervals that did cross 1.0. However,
the relative risk of myocardial infarction favored placebo

nuiri-

Table 2

Details of the Trials Included in the Meta-Analysis Examining the
Eftect of Vitamin D, Calcium, or Yitamin D and Calcinm on Cardiovascular Quicomes*

Duration, y Primary endpoint

Studies with individual participant cardiovascular outcome data

Study Na. of patients
Reid et al 135
Baron et al 930
Grant et al 5292
Reid et al 1471
Reid et ai 323
Subtotal 8151

Bone mineral density
Colorectal adenoma
Low-trauma fracture
Clinical fracture
Spine bone mineral density

R R L Y

Studies with trial-level cardiovascular outcome data

Dawson-Hughes et al 361
Riggs et al 236
Bonithon-Kopp et al 416
Prince et al 1460
Bonnick et al 563
Lappe 734

Subtotal 3770

Total 11 921

2 Spinc bone mineral density
Bone mineral density
Colorectal adenoma
Osteoporotic fracture
Spine bone mineral density
Fracture incidence

93% of possible data

=2 &

Studies without cardiovascular outcome data

Swith et al, Elder et al,
Recker et al, Peacock et al

Subtotal 922

2 Adapted with permission frorn BMY Publishing Group Limited (Bolland MJ, Avenell A, Baron JA, et al,
Effect of calcium supplements on risk of myocardial infarction and cardiovascular events: meta-analysis, M7,

2010;341:¢3691, Copyright 2010 (8).
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this study, there was no evidence that calciuny suppiemen-
tation increased the risk Yor cardiovascular disease, These
authors belicve that the New Zealand analysis included a
substaniial adjudication bias in that the myoeardial infarc-
tions were either self-reported or adjudicated, and they
point out that when the Bolfand et al individual trial data
are reanalyzed, including only the adjudicated myocardial
infarctions, the negative effect of calcium supplementation
is less robust {Dr. Richard Prinee, writtet eommunication,
August 22, 2011), In addition, a forest plot (Fig. 8) shows
the effect of using adjudicated data as opposcd to the
patient self-report data on risks of myoeardial infarction
from the studies reported by Bolland et al in their meta-
analysis. The new data render the effect not significant {Dr.
Richard Prince, written communication, August 22, 2011).
These 2 opposing views arc now hotly debated (63-65).

In addition, in a systematic review of literature pub-
lished froin 1996 to 2009 examining the ctfects of vitamin
D and/or calcium on cardiovascular mortality from 17 ran-
domized or cohort trials, there were no differcoces between
calcium-supplemented  and  noncalcium-supplemented
recipients (5). There is some concem over whether this lat-
ter study was underpowered to make the conclusions from
the groups that only received calcium not combined with
vitamin D.

The American Association of Clinical Endocrinologists
osteoporosis guidelines suggest that the total caictum
intake be ! 200 mg daily and that this sum is achieved with

diet and, when necessary, calcium supplementation. These
guidelines have no comment on any association between
calcium supplementation and cardiovascular risk.

CONCLUSION

Vitamin D ineasurements are important in  skel-
etal heolth assessments. Persons may vary {because “it's
tiology™ regarding the daily intake needed 10 achieve a
25(0HYD concentration of 40 ngAnl. No scientific data
validate that a 25(OH)D concentration between 15 and
70 ng/mL has any increase in causality for cardiovascu-
inr mortality, Levels above the upper limit have not been
adequately studied to make any conclusive statements,
Scientific duta suggest, but are inconsistent, Lthat a specific
calcium intake by supplements or serum caleium level has
caugality for an increase in cardiovascular mortality in the
postmenopausal population. Public policy recommenda-
tions (RDA or DRI} Jitfer from individual palient manage-
ment recommendations, which must be accomplished on
an individual patient level.
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Fig, 6, The effoct of using adjudicated data as opposed to the patient self-report data on risks of myocardial infarc-
tion with calcjum supplementation from the studies reported by Bolland et al in their meta-analysis (8); the new
data render the elfect not significant (Dr. Richard Prince, written communication, August 21, 201().



43,

a4,

45,

46.

47.

48,

49,

30,

5%

52,

Vitarmin D, Calcium, and the Heart, Endocr Pract. 2011;17(No. 5) 9

Andress DL, Vitamin D treatment in chronic kidney dis-
ease, Semor Dial. 2005;18:315-321.

Vieth R. Vitamin D toxicity, policy, and scicnce. J Bone
Miner Res, 2007,22(Suppl 2):V64-VR,

Hathcock JN, Shao A, Victh R, Heaney R, Risk assess-
ment for vitamin D. Am J Clin Nuer, 2007:85:6-18.
Binkley N, Gemar I, Engelke J, et al. Evaluation of
etzocalciferel or cholecaiciferel dosing, 1,600 TU daily
or 50,000 TU wonthly 10 older adults. J Clin Endocrino!
Metab. 2011;96:981-988.

Heancy RP. Calcium supplementation and incident Kidney
stone risk: a systematic review. J A Coll Nurr, 2008.27;
519-527,

Licbman SE, Taytor JG, Bushinsky DA. Idiopathic
hypercalciuria, Cirr Rhewmato! Rep, 2008:8:70-75.
Bushinsky DA. Recurrent hyperealeiuric nephrolithiasis:
daes dict lielp? ¥ Engl J Med. 2002;346:124-1 25,

Lund RJ, Andress DI., Amdahl M, Williams LA, Heaney
RP. Differential effects of paracaleitol and calcitriol on
intestinal calcium absorption in hemodialysis patients, s
J Nephrof. 2010;3:165-170.

Spragoe SM, Coyne D. Conlrul of secoudary hyperpara-
thyroidism by vitamin D receptor agonists in chronic kid-
ney disease, Clin J Am Soc Nephrol, 2010;5:512-518.
Kriegel M A, Manson JE, Costenbader KH. Does vitamin
D» affect risk of developing auloimmune discase? A system-
atic review. Semin Arthritis Rhewm. 201 1;40:512-531.
Scragg R. Vitumin D and public bealth: an overview of
recent research on common diseases and mortatity in adult-
hood. Public Health Nugr, 201 1114:1515-1532,

Rubin MR, Bilezikian JP. Hypoparathyroidism: chini-
cal Features, skeletal microstrociure, and parathyroid hor-
mone replacement. Arg Bras Endocrinol Merab. 2010:54:
220-226.

Dlock GA. Therapewtic interventivos for chronic Kidney

disease-ineral and bene diserders: focus on mortality.
Curr Opin Nephrol-Hyperrens. 2011;,20:376-381.

Moe SM, Block GA, Langman CB. Oral phosphate bind-
ers in putients with kidney fuilure, &% Engl 7 Med, 2010;
363:000,

Kidney Disease: Improving Global Qutcomes (KDIGO)
CKD-MBD Work Group. KDIGO clinieal practice gaide-
line for the diagnosis, evaluation, prevention, and ireat-
meni of chironic kidney disease-mineral and bone disorder
(CKD-MBD). Xidney inr Suppl, 2009:51-8130.

33

54,

53

56.

57.

58.

i),

61.

63,

64.

63,

Palmer 8C, Hayen A, Macaskill P, et af, Serum Jevels of
phosphotus, parathyroid hormone, and calelum and risks
of death and cardiovascular disease in individvals with
chronic kidney disease: a systemutic review and metu-anal-
ysis. JAMA. 2011;16;305:1119-1127.

Langman CB, Cannata-Andia, JB. Calciuin and chronic
kidney disease: myihs and realities. Introduction. Clin J dm
Soc Nephrol, 2010;5(Suppl 1%:51-52,

West SL, Swan VJ, Jomal SA. Effects of calcium on
cardivvasculor events in patients with chronte kidney dis-
ease and in a healthy papulation. Clin f Am Sac Nephrol,
2010:5(Suppl 1):541-847.

Leifsson BJ, Ahrén B. Serum calcivm and survival in &
large health screening program. J Clin Endocrinol Metab,
1996:81:2149-2153,

Fitzpatrick L, Bilezikian JP, Sitverberg SL. Parathyroid
hotmone and the cardiovascular system. Curr Osteoporps
Rep. 2008;6:77-83.

Bostick RV, Kushi LH, Wu Y, Meyer KA, Seilers TA,
Folsom AR. Relation of calcium, vitamin D, and dairy
food intake Lo ischemic heart discase mortality unong post-
menopansal women. Am J Epidemiol. 1999:149:151-161.
Yan der Vijver LP, van der Waal MA, Weterings KG,
Dekker JM, Schouten EG, Kok FJ. Calcium inlake and
28-year cardiovascular and coronary heart disease morial-
ily in Duich civil servants. fnt J Epidemiol, 1992;21:36-39,
Bolland MJ, Grey A, Avenell A, Gamble GD, Reid IR.
Calcium supplements with or withowt vitamin D and rigk
of cardicvascular events: reanalysiy of the Women'’s Health
Toitlative limited access ditaset and mela-analysis. BM),
2011;342:92040.

Reid IR, Avencll A. Evidence-based policy on distary cul-
cium and vitamin D. J Bone Miner Res. 2011:26:452-454,
Riley RD, Higgins I, Decks JF. Interpretation of random
effects of meta-unalysis. BMJ. 2011:342:d549.

Nordin BE, Lewis IR, Daly RM, ct al. The calcium
scare-wind would Austin Bradford Hill have thought?
Osteaporosis Int. 2001 [Epub ahead of print]

Prince RL, Zhu K, Lewis JB. Evidence of harm is uncon-
vincing. BMJ, 2011:342:d3541.

Bolland MJ, Grey A, Reid IR, Authors' response 1o edito-
rial. BMJ. 2011;342:d3520.





