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Multifaceted interventions 
for diverse patient populations

[

Suzanne Morin, MD, MSc, 
FRCP, is a physician in 
the Division of General 
internal Medicine, MUHC 
— Montreal General 
Hospital, and associate 
Professor, Department 
of Medicine at McGill 
University.

iNumerous studies have demonstrated an association between 
antidepressant medications and osteoporosis-related fractures, 
and it has been suggested that depression itself may be a risk 

factor for osteoporosis (Takkouche B, Montes-Martinez A, Gill S et al. 
Drug Safety 2007;30:171-184; Cizza G, Ravn P, Chrousos G. Trends 
Endcrinol Metab 2001;12:198-203). Potential mechanisms for such an 
association include alterations in the hypothalamic-pituitary-adrenal 
axis, adoption of poor health behaviours, influences of comorbid health 
conditions and the use of medications that affect bone metabolism. 
Indeed, several observational studies have demonstrated a relationship 
between bone mineral density (BMD) and antidepressant use. In 
particular, selective serotonin reuptake inhibitor use has been found 
to increase the risk of low-trauma fracture independently of BMD and 
falls in Canadian women and men (Richards JB, Papaioannou A, 
Adachi JD et al. Arch Int Med 2007;167:188-94). In this edition of 
Osteoporosis Update, Dr. David Goltzman, Professor of Medicine at 
McGill University, examines the proposed links between depression, 
antidepressant use, BMD and fracture risk, and their implications in 
clinical practice.

Through case presentations, Drs. Anne Marie Sbrocchi and 
Leanne Ward review the important concepts of osteoporosis diagnosis 
and management in pediatric patients who require treatment with 
corticosteroids for chronic conditions. Also in this issue, Dr. Heather 
McDonald tackles the significant and clinically relevant question of 
drug holiday in patients who have been on antiresorptive treatment 
for a number of years. The role of vitamin C and vitamin K in  
bone metabolism is addressed in turn by Dr. Susan Whiting and  
Dr. Angela Cheung, who provide recommendations on how to 
respond to patients’ questions on these topics.

The ultimate goal of osteoporosis management is to maintain 
skeletal integrity through multifaceted interventions. Dissemination 
of scientific knowledge is key in this area of medicine, as in others. 
We welcome your comments and questions (osteo@parkpub.com).

Beginning in the fall of 2009, a print subscription to Osteoporosis Update  
will no longer be offered free of charge to all readers. Formerly, all interested 
readers were able to request a free print subscription; unfortunately, due to 
unsustainable production and shipping costs, we are no longer able to offer 
this option to everyone. as a result of this change, some of our readers will  
no longer receive a copy of Osteoporosis Update in the mail; however, the  
publication will still be available on our website free of charge. 

Further information about print subscription options will be available soon  
on our website (www.osteoporosis.ca).
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a  c a s e  s t u d y

Anne Marie Sbrocchi, 
MD, FRCPC, completed 
her pediatric endocrinol-
ogy fellowship at the 
Montreal Children’s  
Hospital in 2008. She 
has an interest in bone 
health in children and 
will pursue a clinical 
research fellowship 
under the supervision  
of Dr. Leanne Ward at 
the Children’s Hospital 
of Eastern Ontario  
starting July 2009.

Leanne Ward, MD, FRCPC, 
is a Pediatric Endocrinol-
ogist, Director of the 
Pediatric Bone Health 
Clinical and Research 
Programs at the Children’s 
Hospital of Eastern 
Ontario, and associate 
Professor in the Depart-
ment of Pediatrics at the 
University of Ottawa.

Osteoporosis in children with  
glucocorticoid-treated illnesses 

.Osteoporosis remains a global problem in adults and is associated with sig-
nificant morbidity. Recently, focus has shifted towards children, as it is now 
apparent that osteoporosis is not limited to the adult population. Gluco-

corticoid use in the context of childhood illnesses is one of the main risk factors for 
osteoporosis in children and adolescents. The following cases illustrate the negative 
impact of glucocorticoid therapy on bone health in the pediatric population. 

CASE 1: adolescent male with muscular 
dystrophy
A wheelchair-bound, 13-year-old male with Duchenne 
muscular dystrophy had been treated with deflazacort 
for his underlying dystrophinopathy. After 6 years of 
deflazacort therapy, he presented to the bone health clinic 
with incapacitating back pain, which was unrelieved by 
acetaminophen or codeine. His intake of calcium and 
vitamin D had been adequate.  On physical exam, he 
manifested short stature (less than the 5th percentile) and 
a Cushingoid appearance, consistent with long-term 
glucocorticoid therapy. He also complained of exquisite 
tenderness to palpation over the posterior spinous pro-
cesses in the thoracic and lumbar regions. A radiograph 
of the spine revealed vertebral fractures at multiple levels 
including thoracic vertebrae T5, 7, 8, 11, 12, and lumbar 
vertebrae L1–L4 (Figure A). An areal bone mineral density 
(BMD) Z-score at the lumbar spine was –3.8. The spine 
volumetric BMD Z-score, used to account for short stature 
and small bone size, was –2.5. 

The boy was diagnosed with glucocorticoid- and 
immobilization-induced osteoporosis resulting in multiple 
vertebral fractures. Given the impact of his vertebral 
fractures on quality of life, he was treated with cyclical 

intravenous pamidronate, consisting of a 3-day treatment 
of 1 mg/kg/day every 4 months for 2 years. At the same time, 
he was weaned from his deflazacort, since the side effects 
were deemed to have outweighed the benefits by that time. 
He experienced significant improvement in his symptom-
atology. In addition, areal BMD Z-score increased to –1.1 
and the spine volumetric BMD Z-score increased to +0.9. 
A striking finding was reshaping of the affected vertebral 
bodies, as noted on a spine x-ray taken two years follow-
ing the initiation of pamidronate therapy (Figure B). 
No new vertebral fractures occurred during treatment.

key points
Glucocorticoid use is one of the main risk factors for osteo-• 
porosis in children and adolescents.

in children, the diagnosis of osteoporosis does not rest on • 
BMD alone; both clinical evidence for bone fragility (verte-
bral fractures and/or recurrent low-trauma extremity frac-
tures) and low BMD must co-exist before a child is deemed 
to have osteoporosis. To test BMD in children, the spine is 
the most reliable skeletal site, and the age- and gender-
matched Z-score is used rather than T-score as in adults.  
Recently, the international Society for Clinical Densitometry 
has suggested formal guidelines for the diagnosis of osteo-
porosis in children, with BMD an adjuvant tool in the  
diagnostic process (Gordon CM et al. Dual energy X-ray 

absorptiometry interpretation and reporting in children and  
adolescents: the 2007 iSCD Pediatric Official Positions.  
J Clin Densitom 2007;11[1]:43-58).

Vertebral fractures can occur in the first 12 months of gluco-• 
corticoid therapy in children, despite normal intake of calcium 
and vitamin D.

initial management steps include: minimize glucocorticoid use • 
(if possible); treat the underlying illness; encourage physical 
activity; optimize calcium and vitamin D intake.

Bisphosphonates can be used in children with osteoporosis, • 
particularly if risk factors are persistent and if conservative 
measures to enhance bone health have been insufficient to 
rescue the child from the osteoporotic state. Such agents should 
only be administered by pediatricians/bone health clinicians 
with expertise in their use for children with chronic illnesses.

Continued on page 6

Figure A 
Pre-treatment

Figure B 
2 years post-treatment
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f e a t u r e

IIn recent years, a relationship between depression and 
osteoporosis has become evident; postmenopausal 
women, younger women and men are all potentially 

affected. While effects of depression on lifestyle are con-
tributing factors, e.g. potential failure of depressed people 
to get enough exercise and to ensure adequate dietary 
intake of bone-building nutrients, the relationship goes 
deeper than that. A series of studies over the last 10–15 
years have looked at the effects of depression and antide-
pressants on fractures. Bone loss may be a potential side 
effect of selective serotonin reuptake inhibitor (SSRI) 
antidepressants, and may even result from physiological 
effects of depression itself. 

Linking depression, bone loss and fractures
Among elderly Canadians, about 9% of women and 3% 
of men suffer from depression.1 Decreased bone mineral 
density (BMD) has been observed in depressed individ-
uals, both women and men.2-4 Depression itself has been 
associated with fractures. The presumed mechanism has 
been falls, since the association seems to disappear after 
correction for falls, although other processes may also be 
involved.5 Animal studies suggest that depression may 
predispose to osteoporosis; suspected mechanisms include 
an impaired hypothalamic-pituitary-adrenal system with 
increased serum cortisol levels, and upregulation of the 
proinflammatory cytokines interleukin 6 and tumour 
necrosis factor.2,6,7 Older men appear to be even more 
susceptible to the effects of depression on bone density 
than older women,8 and younger women are also at risk.9 

The role of antidepressants 
The data on the role of antidepressants in bone loss and 
fractures is much stronger than that on the impact of 
depression alone. Initially, studies on tricyclic antide-
pressant (TCA) medications showed an association with 
fractures,10 but the mechanism was not clear. SSRIs 
became widely used to treat depression in the 1990s, 
and about a decade ago a study implicated SSRIs as a 
potential risk factor for hip fractures.11 The data was 
from a large, administrative database designed to collect 
information relevant to healthcare administration in 
Ontario — not specifically osteoporosis — and the 
study did not correct for all the possible confounding 
factors. A subsequent study using the United Kingdom 

Depression and bone loss:
What is the connection? 
By David Goltzman, MD, FRCPC

General Practice Database associated the use of both 
types of antidepressants with increased fractures.12 

SSRIs: a specific risk?
Recent evidence indicates that increased fractures are a 
side effect of SSRIs, independently of BMD and the 
incidence of falls. In 2004, a group using data from the 
US Medicare Current Beneficiary Survey showed an 
increased relative risk of 1.8 (95% CI 1.5–2.1) of hip 
fractures with SSRI use after controlling for five potential 
confounding factors: body mass index, smoking, activi-
ties of daily living score, cognitive impairment and the 
Roslow-Breslau physical impairment scale.13

The Canadian Multicentre Osteoporosis Study (CaMos) 
research group conducted a prospective cohort study 
that followed 5008 randomly selected men and women 
(78% women) aged ≥ 50 years.14 Participants were spe-
cifically assessed for factors potentially relevant to osteo-
porosis. About 12% reported symptoms of depression on 
the MMC and the MHI-5 scales of the Medical Outcomes 
Study 36-Item Short-Form Health Survey questionnaire. 
The data was adjusted for many potential covariates 
including age, total hip bone mineral density (BMD), 
falls, modified Charlson comorbidity index, prevalent 
vertebral deformity, prevalent fragility fractures at base-
line, and cumulative lifetime estrogen use in women. 
Findings in the 137 people taking SSRIs daily at baseline 
(66 of these were also taking SSRIs at 5 years’ follow-up) 
showed roughly twice the risk of fragility fractures (e.g. 
occurring with minimal or no trauma) (HR 2.1; 95% 
CI 1.3–1.4). Fracture sites included forearm, ankle, foot, 
hip, rib, femur and back. As well, BMD was reduced by 
4% at the hip (statistically significant) and 2.4% at the 
lower spine (not statistically significant) in patients 
reporting daily use of SSRIs. While SSRI users were more 
likely to be also taking anticonvulsants or corticosteroids, 
other drugs known to be associated with lower BMD, 
the association with fractures persisted after consideration 
of these as covariates. SSRI users also had a higher risk of 
falling (odds ratio 2.2; 95% CI 1.4–3.5). Although the 
mechanism was unclear, SSRIs can induce hypotension, 
which may predispose to falls. 

A non-statistically significant tendency towards increased 
risk of fractures was seen in individuals taking TCA anti-
depressants; however, it was not known how many of 

David Goltzman, MD, 
FRCPC, is a Professor in 
the Departments of 
Medicine and Physiology 
at McGill University, 
Director of the McGill 
Centre for Bone and 
Periodontal Research, 
and Senior Physician 
and Director of the  
Clinical Bone Centre at 
the McGill University 
Health Centre (MUHC). 
He is National Principal 
investigator of the 
CaMos Study and a 
member of the Scientific 
advisory Council of 
Osteoporosis Canada. 
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Practice tips 
Consider the possibility of increased risk of • 
osteoporosis in depressed patients.

inform patients taking or considering taking • 
SSRis that these drugs appear to increase their 
risk of fracture by about 10%.

Measure bone density and consider bisphospho-• 
nates therapy if appropriate.

Ensure that depressed patients receive counsel-• 
ling on lifestyle measures to counteract bone 
loss: weight-bearing exercise, ensuring a diet 
rich in calcium and vitamin D, and avoiding 
smoking and alcohol.

these had switched to treatment with SSRIs. A greater 
risk of fractures (hazard ratio [HR] 1.5; 95% CI 1.1–2.1) 
was seen for each SSRI dose increase from the lowest 
daily dose — in other words, a dose-response effect was 
seen. Although the duration of SSRI use was unknown, 
the 66 patients taking the medication both at baseline 
and at year 5 of the study showed a similar risk (HR 2.1; 
95% CI 1.1–4.0). Some limitations of this study were 
that the number of SSRI users was small (137) and that, 
as in all observational studies, SSRI use may be associated 
with unknown confounders that were not controlled for.

A subsequent study15 compared hip BMD in 2722 
women with a median age of 78.5 years, who were partici-
pants in the prospective Study of Osteoporotic Fractures. 
At follow-up of 4.9 years, after adjusting for many potential 
confounding factors (including age, race, health status, 
Geriatric Depression Scale score, Mini-Mental State 
Examination score, smoking status, body mass index, 
hip BMD and use of calcium supplements, vitamin D, 
estrogen, thiazide and bisphosphonates), the 198 women 
using SSRIs had a greater rate of reduction in hip BMD 
(0.82% per year) than those using TCAs or no antide-
pressant (both 0.47% per year). Results were similar in 
women scoring < 6 on the Geriatric Depression Scale.  

A study in men16 showed that those taking SSRIs had 
3.9% lower hip BMD and 5.9% lower lumbar spine BMD 
compared to those reporting trazodone, TCA or no  
antidepressant use. Table 1 summarizes the associations 
between SSRI use and bone density observed in these 
three studies. The risk of lowered bone density with SSRI 
use appears to be similar to the risk with gluco corticoids, 

which are considered a risk factor for osteoporosis, along 
with other drugs such as anticonvulsants, prolactin- 
elevating antipsychotics (e.g. risperidone and many  
first-generation antipsychotics) and anticoagulants.14

SSRIs may work directly to weaken bone cells and 
impair bone formation, or they may affect bone via neu-
ronal input from the brain to the bone, or both.17 In vitro 
and mouse studies indicate that bone has serotonin 
receptors, bone cell function is affected by serotonin,18 
SSRI-treated mice have reduced bone mass,19 and the 
SSRI fluoxetine inhibits formation of osteoblasts and 
lowers osteoclast differentiation.18 

Clinical implications
None of the studies conducted to date were designed to 
determine the effects of dose or duration of SSRI use on 
bone loss. Prospective, longitudinal studies are needed  
to clarify the influence of antidepressant use on BMD, 
markers of bone turnover and fractures. A randomized 
controlled clinical trial comparing the effects of SSRIs 

SSRIs may work directly to weaken bone cells and 
impair bone formation, or they may affect bone via 
neuronal input from the brain to the bone, or both

Table 1
Reports of the association between SSRi use and BMD

Patients studied Number taking SSRIs Reduction in BMD vs non-SSRI users

Richards et al14 n = 5008 • 
78% women• 
Median age: 65.1 years for SSRi users, • 
65.7 years for non-users

137 Hip: 4% decrease at hip 
Lumbar spine: 2.4% decrease at spine, measured at baseline

Diem et al15 2722 women• 
Mean age 78.5 years• 

198 Hip: 0.82% per year rate of bone reduction vs 0.47% in 
non-SSRi users, measured 4.9 years after first examination 
Spine: not measured

Haney et al16 5995 men• 
Mean age 73.7 years• 

160 Hip: 3.9% decrease 
Lumbar spine: 5.9% decrease, measured at baseline
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CASE 2: 16-month-old girl with juvenile 
idiopathic arthritis
Glucocorticoid-induced osteoporosis can also occur very 
early in life. A 16-month-old girl diagnosed with systemic 
juvenile idiopathic arthritis at 6 months of age was treated 
with prednisone for 9 months.  Her nutritional status, 
including calcium and vitamin D intake, was excellent. 
She was Cushingoid and showed marked deceleration in 
growth velocity. Her bone age was delayed at 9 to 12 months, 
and she was found to have moderate vertebral fractures at 
T12 and L1. Given her young age, apparent lack of symptoms 
and the fact that she was undergoing a reduction in her gluco-
corticoid dose, bisphosphonate therapy was not admin-
istered. However, she continues to be carefully monitored 
for signs of deterioration and impact on quality of life.

Diagnosis and management
These cases illustrate that children at different ages who 
are receiving glucocorticoids can develop osteoporosis. 
In the pediatric population, osteoporosis is not defined 
according to BMD testing alone; low BMD combined 
with vertebral or low-trauma extremity fractures must be 
present for children to be diagnosed with the condition. 
For BMD testing, the Z-score is used rather than the 
T-score, as the former refers to the number of standard 
deviations above or below the mean for the patient’s 
chronological age and gender. Vertebral fractures can 

and TCAs on bone, perhaps with an historical control arm, 
would be extremely helpful to guide clinical practice. 
Current guidelines for assessment of osteoporosis risk, 
including the 2002 Osteoporosis Canada guidelines20 
and the World Health Organization’s FRAX model,21  
do not incorporate depression or antidepressants as a 
risk factor — both may bear revisiting pending such 
additional data.

In the meantime, physicians should be aware of the 
evidence supporting the increased likelihood of bone loss 
in patients with depression, especially in those taking 
SSRIs, and consider monitoring their bone density. 
Although individuals needing or taking antidepressants 
for valid reasons should be advised not to refuse a trial  
of SSRIs or to discontinue antidepressant use if effective, 
such patients should be alerted to the potential increased 
risk for osteoporosis. ●
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occur in the first 12 months of glucocorticoid therapy  
in children, despite normal intake of calcium and vita-
min D. They may be, but are not always, associated  
with back pain. There is a predilection for an adverse 
effect of glucocorticoids on the spine; however, low-
trauma extremity fractures may also occur in children 
receiving glucocorticoid therapy. 

Bisphosphonates can be used to treat osteoporosis in 
children. Intravenous (IV) therapy appears to be more 
effective in children than oral bisphosphonate treatment. 
Potential side effects resulting from the first IV infusion 
include low-grade fever, chills, hypocalcemia and malaise. 
To date, there have been no serious side effects noted in 
children who have received bisphosphonates at standard, 
published doses, but information on their long-term use 
remains limited. Experts therefore recommend that bis-
phosphonates be administered only to children with 
reduced bone mass plus symptomatic vertebral collapse 
and/or recurrent low-trauma extremity fractures, partic-
ularly when these occur in the face of persistent risk factors. 

Currently, there is inadequate evidence to support 
treatment of reduced BMD alone with bisphosphonates in 
children. Minimization of glucocorticoid use (if possible), 
treatment of the underlying disease, encouragement of physi-
cal activity, and optimization of calcium and vitamin D 
intake are reasonable first steps in the care of children 
with risk factors for osteoporosis. ●

Continued from page 3
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q u e s t i o n s  &  a n s w e r s

q. 

My patient has been taking osteoporosis medication for 
7 years, with slight improvement of her bone density. 
When should I consider recommending that she dis-
continue therapy, or are osteoporosis medications meant 
to be taken for life? What about long-term risks?

Dr. heather McDonald responds:  Chronic diseases 
usually require long-term, often indefinite, therapy. 
However, many patients ask when they can or should 
discontinue their antiresorptive medication, prompted 
by concerns about possible side effects with long-term 
use of these medications, especially bisphosphonates. 
The answer is always, “It depends on the patient,” and  
it must take into account the likely benefits along with 
the potential risks.   

There have been some data in the experimental mod-
els of bone suggesting that long-term antiresorptive 
treatment can cause inferior bone quality over time and 
thus lead to increased risk of fracture. In the patient 
population, however, treatment for up to 10 years as 
part of the initial clinical trials does not support this 
concern. Available long-term data for alendronate and 
risedronate (both aminobisphosphonates) indicate that 
their antifracture benefit continues over moderately long 
periods of time (Bone HG et al. N Eng J Med 2004; 
350[12]:1189-99; Mellström DD et al. Calcif Tissue Int 
2004;75[6]:462-8). When the medications are discon-
tinued, there is a measurable loss of bone over time. The 
rapidity of this loss seems to differ with the specific drug 
used: raloxifene (a selective estrogen receptor modulator 
[SERM]) appears to have the shortest, and alendronate 
the longest, impact post discontinuation (Neele SJ et al. 

heather McDonald-Blumer, MD, MSc, FRCPC, is Program Director for Postgraduate 
Rheumatology at the University of Toronto and associate Director of the  
Osteoporosis Program at the University Health network, in Toronto.

Susan J. Whiting, PhD, is Professor at the College of Pharmacy & nutrition,  
University of Saskatchewan.

Angela Cheung, MD, PhD, FRCPC, is Director of the Osteoporosis Program at  
University Health network (UHn) and Mount Sinai Hospital, associate Director of 
Women’s Health Program at UHn and associate Professor at the University of Toronto.

Bone 2002;30[4]:599-603; Black DM et al. JAMA 2006; 
296[24]:2927-38.) Interestingly, at least with alendronate, 
the fracture-protective effect seems to continue for up to 
5 years after the medication is stopped.   

It is generally agreed that stopping bisphosphonate 
therapy for a year or two may be reasonable if a patient:

has been on it for 5 to 7 years •	
has responded well, with no fractures and stable/•	
improved bone mineral density (BMD)
is not felt to be at extreme risk of fracture•	

It is important to ensure that the patient continues to 
take adequate calcium and vitamin D, minimizes all 
other risk factors and returns for a follow-up clinical and 
bone density assessment in 1 to 2 years.

For individuals considered to be at high risk for frac-
ture — i.e. who have extremely low bone density, previ-
ous low-trauma fractures, ongoing risk factors such as 
chronic corticosteroid intake and/or increased risk for 
falls — continued antiresorptive therapy is generally 
advised, even if this takes them past 5 or 7 years of use. 

A final consideration: When deciding whether or not 
to continue pharmacologic therapy for osteoporosis, it is 
important to be mindful of changes in general health 
that may preclude safe use of medication. Monitoring 
renal function, vitamin D intake (and 25[OH] vitamin 
D levels), ability to adhere to proper dosing instructions, 
etc. can all help ensure that our patients get the most 
from their osteoporosis therapy.  q. 

how does vitamin C affect bones and bone loss?  
What are the current recommended amounts to  
maintain bone health in adults?

Dr. Susan Whiting answers: Vitamin C (ascorbic 
acid) plays 2 roles in bone health. It is essential for the 
synthesis of collagen, the major protein component of 
bone. Scorbutic animals show bone loss, and infants 
with scurvy present with rickets with deformation of the 
rib cage. Second, vitamin C is an antioxidant, able to 
scavenge free radicals. In the process of bone resorption, 
free radicals are formed that, if unchecked, can decrease 
bone formation and lead to loss of BMD (Basu et al. 
Biochem Biophys Res Commun 2001;288:275-9). 

Current Recommended Dietary Allowance (RDA) 
values for vitamin C for adults — 90 mg for men and  
75 mg for women — were set to provide antioxidant 
protection and are higher than amounts needed to pre-
vent scurvy. The typical Canadian diet meets these 
requirements, provided sufficient fruits and vegetables 
are consumed. On average, Canadian men and women 
obtain 118 mg and 102 mg, respectively, from food 
sources alone (Health Canada. Canadian Community 

Monitoring renal function, vitamin D 
intake (and 25[Oh] vitamin D levels) 
and ability to adhere to proper dosing 
instructions can all help ensure that 
our patients get the most from their 

osteoporosis therapy
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Health Survey Cycle 2.2, Nutrition (2004), Nutrient 
Intakes From Food, Provincial, Regional and National 
Summary Data Tables, Vol. 1. www.hc-sc.gc.ca/fn-an/
pubs/cchs-nutri-escc). Intake of vitamin C supplements 
is common, and can range from 50 mg to 1000 mg.  
An Upper Level of 2000 mg was set, as higher intakes 
can cause osmotic diarrhea (Health Canada. www.hc-sc.
gc.ca/fn-an/nutrition/reference/table).  

A recent article examined the effect of vitamin C on 
BMD, as well as BMD loss over 4 years, in a group of 
older adults with mean age of 75 (Sahni et al. J Nutr 2008; 
138:1931-8). From the longitudinal analyses, only men 
showed a significantly decreased rate of BMD loss in 
response to dietary (i.e. food-based) vitamin C intake. 
This effect was seen for total vitamin C intake (food and 
supplements) only in men who had either low vitamin E 
or low calcium intake, and disappeared when fruit and 
vegetable intake was controlled for. This finding suggests 
that it is not the vitamin C per se but the inclusion of 
fruits and vegetables in the diet that was protective, an 
effect seen in some studies (Prynne et al. Am J Clin Nutr 
2006;83:1420-8) but not all (Macdonald et al. Am J 
Clin Nutr 2008;88:465-74). This is not surprising, as 
these foods contain other nutrients associated with bone 
health, e.g. lycopene (Rao et al. Osteoporos Int 2007; 
18:109-15), vitamin K and alkaline potassium (Lanham-
New. J Nutr 2008;138:172S-177S). 

The bottom line? Following Canada’s Food Guide 
(see www.hc-sc.gc.ca/fn-an/food-guide-aliment/index-
eng.php) and ensuring adequate calcium and vitamin D 
is the best advice. 

its long-term benefits and potential harms. A recent 
study published in October 2008 (PLoS Med 5[10]: 
e196. doi:10.1371/journal.pmed.0050196) has shown 
that vitamin K does not protect against decreased BMD 
related to aging, but may protect against fractures (as 
well as some cancers) in postmenopausal women. 

The two-year randomized, placebo-controlled,  
double-blind trial was conducted to determine whether 
daily high-dose vitamin K1 supplementation safely 
reduces bone loss, bone turnover and fractures in post-
menopausal women with osteopenia. The study ran-
domized 440 postmenopausal women with osteopenia 
to receive either 5 mg of vitamin K1 or placebo daily for 
2 years, and was extended for up to 4 years for earlier 
participants (261 women). All participants were supple-
mented with calcium (1200–1500 mg) and vitamin D 
(800–1000 IU) daily. Primary endpoints were BMD 
changes at the lumbar spine and total hip at 2 years.  
Secondary outcomes included BMD changes at other 
sites, bone turnover markers, height, fractures, side 
effects and health-related quality of life. Women in the 
study had adequate vitamin D levels, with a mean serum 
25-hydroxyvitamin D level of 77 nmol/l at baseline. 

Bone density scans after 2 and 4 years revealed no 
differences in BMD loss between the 2 groups of women. 
BMD decreased by −1.28% and −1.22% (p = 0.84; 
95% confidence interval [CI] −0.67% to 0.54%) at the 
lumbar spine and −0.69% and −0.88% (p = 0.51; 95% 
CI −0.37% to 0.75%) at the total hip in the vitamin K 
and placebo groups, respectively. Daily vitamin K1  
supplementation increased serum vitamin K1 levels by 
10-fold, and decreased the percentage of undercarboxy-
lated osteocalcin and total osteocalcin levels (bone for-
mation marker). However, C-telopeptide levels (bone 
resorption marker) were not significantly different 
between the groups. Fewer women in the vitamin K group 
had clinical fractures (9 vs 20, p = 0.04) and fewer had 
cancers (3 vs 12, p = 0.02). Vitamin K supplements were 
well tolerated and there were no significant differences 
in adverse effects or health-related quality of life between 
the groups. The study concluded that a daily high dose of 
vitamin K provides no protection against the age-related 
decline in BMD in postmenopausal women, but may 
protect against fractures and cancers in postmenopausal 
women with osteopenia.  

While these observations are intriguing, they are based 
on small numbers and the study was not powered to 
examine fractures or cancers. Until larger studies are done 
to confirm the findings, it is too early to recommend 
vitamin K1 supplementation to reduce the risk of osteo-
porosis. Meanwhile, women should continue to take 
adequate calcium and vitamin D, exercise, and eat a 
healthy balanced diet. ●

q. 

Is there any conclusive evidence that vitamin k protects 
against loss of BMD? What do we know about its other 
risks and benefits?

Dr. Angela Cheung explains: Vitamin K has been 
widely promoted as a supplement for decreasing bone 
loss in postmenopausal women, but we do not yet know 

A recent study concluded that a daily high dose of vitamin k provides no protection 
against the age-related decline in BMD in postmenopausal women, but may protect 

against fractures and cancers in postmenopausal women with osteopenia
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Each of the following recipients will receive research 
funding for 5 years in their area of interest:

Dr. Laura Targownik, University of Manitoba.  •	
The delineation of the relationship between proton 
pump inhibitor (PPI) use and the development of  
osteoporosis and osteoporosis-related fractures
Dr. Suzanne Cadarette, University of Toronto. •	
Improving medication use, health care and quality  
of life through innovative health outcomes research
Dr. Brent Richards, McGill University. •	 The genetic 
epidemiology of osteoporotic fractures, from susceptibility 
genes to susceptible populations

OC–CIHR New Investigator Award 

p e r s p e c t i v e

iosteoporosis Canada is pleased to announce the 
three recipients of the New Investigator Award in 
the Area of Osteoporosis under the Small Health 

Organizations Partnership Program (SHOPP), made 
possible by the partnership between Osteoporosis Canada 
and the Canadian Institutes of Health Research (CIHR). 
CIHR is Canada’s major federal funding agency for 
health research. The goal of the program is to “foster  
collaboration opportunities with small health charities 
and not-for-profit organizations with modest health 
research funding capacity by co-funding training and 
salary awards.”

Eli Lilly Canada Chair in Osteoporosis

iosteoporosis Canada is proud to report that Dr. 
Alexandra Papaioannou, geriatrician and Chair of 
the OC Scientific Advisory Council (SAC) has been 

named the inaugural holder of the endowed Eli Lilly Canada 
Chair in Osteoporosis at McMaster University. The endow-
ment includes $1 million from Eli Lilly Canada Inc., with 
matching research funds from the Division of Rheuma-
tology at McMaster University’s Michael G. DeGroote 
School of Medicine. Dr. Papaioannou will investigate 
the best strategy for osteoporosis care, particularly with 
respect to fall and fracture prevention, and will train the 
next generation of physician scientists to look for a cure.

Also announced, Dr. Papaioannou holds a five-year 

career award, the CIHR/Eli Lilly Canada Research Chair 
in Osteoporosis, Falls and Fracture Prevention, sponsored 
by the CIHR/Canada’s Research-Based Pharmaceutical 
Companies (Rx&D) research chair program. This position 
will enhance the work of the endowed chair. CIHR is the 
federal agency sponsoring peer-reviewed health research 
in Canada; Rx&D is the national association of Canada’s 
research-based pharmaceutical companies. The CIHR/
Rx&D career award is valued at $400,000 over five years.

Please join Osteoporosis Canada and the SAC in 
congratulating Dr. Papaioannou on this fitting tribute to 
her outstanding competence, commitment, leadership 
and mentorship of young scientists.

Resources for your patients 

ithe Canadian Osteoporosis Patient Network 
(COPN) is a virtual network that works with 
Osteoporosis Canada to increase public and polit-

ical awareness of osteoporosis by advocating for better 
access to effective diagnosis and treatment nationwide, 
providing osteoporosis patient perspectives to decision 
makers and researchers, and sharing their experiences 
and knowledge with the public.

Patients can access COPN through the OC website  
(www.osteoporosis.ca). COPN provides online tools 
and resources, including evidence-based facts about 
osteoporosis, information on clinical trials, advice on  
living well with osteoporosis, and updates on local  
initiatives. With the creation of COPN, OC hopes to 
recruit more patient volunteers from across the country 
to learn about the issues affecting them. 

Urge your patients to get involved! 

Osteoporosis Canada is pleased to officially endorse a 
new book, The Intelligent Patient Guide to Osteoporosis, 
which provides reliable, evidence-based information to 
help patients learn more about the causes, diagnosis and 
treatment of osteoporosis. Understanding more about 
their condition empowers patients to know the appro-
priate questions to ask their physicians and to take an 
active part in decision-making concerning their health. 
Research has shown that informed patients have better 
outcomes, both physically and psychologically.

Roger AL Sutton, DM, FRCPC, is a Professor Emeritus 
of Medicine and Urological Sciences at the University  
of British Columbia. Robert G Josse, MB BS, FRCPC, 
is a Professor of Medicine and Nutritional Sciences at 
the University of Toronto. He is the former Chair of  
the SAC, and is Director of the Osteoporosis Centre at 
St. Michael’s Hospital in Toronto. ●

The Intelligent Patient 
Guide to Osteoporosis, 
by Dr. Roger aL Sutton 
and Dr. Robert G Josse, 
Vancouver: intelligent 
Patient Guide Ltd., 
First edition, 2009. 
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ASBMR 31ST ANNuAL MEETING
September 11–15, 2009
Colorado Convention Center 
Denver,  Colorado

The american Society for Bone and Mineral Research (aSBMR) brings together 
clinical and experimental scientists involved in the study of bone and  
mineral metabolism. The aSBMR annual Meeting is the premier international 
scientific meeting in the bone and mineral field. attendees experience the 
highest level of scientific exchange, the best in professional development 
and tremendous networking opportunities. Rigorous basic, clinical and 
translational scientific programs offer a diverse array of educational forums: 
plenary lectures, symposia, state-of-the-art lectures, oral and poster sessions, 
workshops and meet-the-professor sessions.

For information, please visit www.asbmr.org/meeting/index.cfm

6Th INTERNATIONAL CONGRESS ON 
GLuCOCORTICOID INDuCED 
OSTEOPOROSIS (GIO) 
October 8 - 10, 2009 
Siena, Italy

GiO 2009 continues the discussion of the latest science in skeletal biology 
and pharmacology, focusing on glucocorticoid therapy in diverse clinical 
settings. The meeting convenes top-level researchers and experienced clini-
cians, and aims to provide practical answers for healthcare professionals. 

Held under the auspices of the international Osteoporosis Foundation (iOF), 
GiO 2009 will blend a quality scientific programme with pleasant social and 
cultural opportunities.

For more information: www.symposium.it/gio2009/indexgio09.html

ISCD BONE DENSITOMETRy COuRSES
The iSCD offers courses for clinicians, technologists, scientists, researchers 
and healthcare providers.   

For information and locations around the world, contact Anabela Gomes:
Tel: 860-586-7563 ext 583
Email: agomes@iscd.org; www.ISCD.org




