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OBJECTIVES

Upon successfully completing this lesson, the

pharmacist will be able to:

1. discuss the implications associated with
under-diagnosis of osteoporosis and
understand its impact on quality of life

2. identify and appropriately refer patients at
risk for osteoporosis for further assessment

3. discuss osteoporosis prevention strategies
with patients of all ages

4. partner with other healthcare professionals
to identify the most appropriate treatment
for a patient with osteoporosis by using
individual, patient-specific factors

5. discuss issues around patient adherence
and persistence with prescribed
osteoporosis medications

6. discuss current treatment options
in osteoporosis from a benefit/risk
perspective with a focus on the newly
approved agent zoledronic acid
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1. After carefully reading this lesson, study
each question and select the one answer you
believe to be correct. Circle the appropriate
letter on the attached reply card or answer
online at www.pharmacygateway.ca in the
CE Online section, “More CCCEP-Approved”
area.

2. To pass this lesson, a grade of 70%

(14 out of 20) is required. If you pass,
your CEU(s) will be recorded with the
relevant provincial authority(ies).
(Note: some provinces require individual
pharmacists to notify them.)

ANSWERING OPTIONS

A. For immediate results, answer online
at www.pharmacygateway.ca
in the CE Online section,
“More CCCEP-Approved” area.

B. Mail or fax the printed answer card to
(416) 764-3937. Your reply card will
be marked and you will be advised of
your results within six to eight weeks
in a letter from Rogers Publishing.
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INTRODUCTION

Osteoporosis has been defined by the National
Institute of Health consensus conference as “a
skeletal disorder characterized by compromised
bone strength, predisposing a person to an
increased risk of fracture. Bone strength reflects
the integration of two main features: bone den-
sity and bone quality.” Bone quality refers to
architecture of the bone while bone-mineral
density refers to the density of the bone.
Many patients suffering with osteoporosis
do not benefit from treatment due to under-
diagnosis or poor patient adherence to pre-
scribed medications.” Osteoporosis remains a
condition that does not receive the attention it
deserves from the general public and medical
community. The importance of this condition
is supported by data that establish osteoporosis
as the most common metabolic bone disease,
affecting 1.4 million Canadians and an esti-
mated 25% of postmenopausal women in
North America.’ The prevalence rate of verte-

bral fractures in Canadian men and women
aged 50 years and older is estimated to be
approximately 20%.1 Furthermore, reduction
in health-related quality of life from osteopo-
rosis is similar to what is observed in chronic
medical conditions such as arthritis, chronic
obstructive pulmonary disease, diabetes and
cardiovascular disease.” Approximately 70% of
the 25,000 hip fractures that occur in Canada
each year are osteoporosis related. Fifty percent
of women become functionally dependent after
a hip fracture and 20% die within one year of
such an event. The cost of osteoporosis in
Canada is estimated at $1.9 billion per year.

CARE GAPS IN OSTEOPOROSIS
MANAGEMENT

The continued lack of attention given to osteo-
porosis is in part due to the insidious onset of
the condition. Osteoporosis has often been

described as a “silent disease”™ because it typi-
cally goes unnoticed until an individual experi-
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TABLE 1: Taking stock of your osteoporosis risk factors, adapted from®

Major risk factors

Please put a checkmark in the box next to each statement that applies to you

Minor risk factors

O I am older than 65 years.

O I have rheumatoid arthritis.

O I have a compression fracture in a
vertebra or have had one in the past
(fracture in the spine not caused by
external injury).

O | have a past history of overactive
thyroid (known as hyperthyroidism).

O I had a bone fracture caused by a minor
injury after age 40.

O I use medications to prevent seizures
(known as anticonvulsants).

O One or both of my parents broke a bone
after a minor bump or fall.

O I don’'t eat many foods with calcium in
them (e.g., milk, cheese).

O I have taken oral steroid medications
(e.g., prednisone) for 3 months or more.

0 I am a smoker.

O | have trouble absorbing minerals and
vitamins such as calcium and vitamin D
(as a result of a condition such as celiac
disease or Crohn's disease).

0 I consume more than 2 drinks of alcohol
daily.
If yes, how many?

O 1 have primary hyperparathyroidism
(a condition of the parathyroid glands).

O 1 drink more than 4 cups of coffee daily.
If yes, how many?

O | fall easily.

O 1 weigh less than 57 kg (125 pounds).

O 1 have been diagnosed with low bone-
mineral density (known as osteopenia)
by a radiologist who took an X-ray.

O I have lost more than 3 cm in height
since age 25.

0 1 am a man and have a condition called
hypogonadism (low testosterone levels).

O I use chronic heparin treatment.

O I am a woman and had an early
menopause (before age 45).

ences a fragility fracture.’ Fragility fracture has
been defined as a fracture that occurs sponta-
neously or following a minor trauma such as
a fall from standing height or a height less
than a meter; a fall from sitting or a fall from
a bed or a couch; a fall from having missed
one to three steps; after a movement outside
of the typical plane of motion, or from cough-
ing.” Fragility fracture increases risk of future
fracture by 1.5 t0 9.5 times. Fragility fracture
is a major risk factor for osteoporosis and the
only clinically relevant marker of bone quality.®
A study of women over the age of 50 in the
province of Quebec suffering a fragility frac-
ture found that only 15.4% had initiated
pharmacological therapy in the six- to eight-
month period following and 79% had not
been investigated for osteoporosis and/or pre-
scribed anti-fracture treatment.” The authors
of the study concluded that an important care
gap exists in that many Canadians who experi-
ence fragility fracture are not receiving osteo-
porosis management for prevention of future
fractures. All health professionals, including
pharmacists, should create awareness around
the risks associated with osteoporosis and
measures to prevent and manage this impor-
tant disease of the bone.*®

Identification of patients at risk

Primary healthcare strategies are intended to

increase access to quality health care through

efficient team-based approaches and preventive
care. Pharmacists are the health professionals
that patients see most, and therefore can play

a vital role in referring those at risk for osteo-

porosis to the appropriate provider. Identifica-

tion of such patients can be facilitated by
remaining vigilant for risk factors. A more pro-
active way to assess risk for osteoporosis is to
have older patients identify their own risk fac-

tors through the questions in Table 1.

Based on information provided in Table 1,
an assessment of whether or not a patient
should be referred for further assessment can
be made according to the following guideline
principles:*°
0] Osteoporosis Canada recommends all post-

menopausal women and men older than 50

be assessed for the presence of risk factors

for osteoporosis.

[ People with one major or two minor risk
factors according to Table 1 should be
referred by a physician for a bone-mineral
density (BMD) test.

0] The most common factors identifying those
who should be assessed with a BMD test
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include:

- Age over 65 years

- Fragility fracture after age 40, including
wrist, vertebral and hip fractures

- Family history of osteoporotic fracture

(especially maternal hip fracture)

- Systemic glucocorticoid therapy of > 3
months.

Pharmacists encounter patients matching
these descriptions on a daily basis. Asking
about history of BMD testing should be top
of mind in many circumstances (e.g., refilling
prednisone for a 50-year-old who is not using
treatment for management of osteoporosis, or
a 65-year-old woman who has just fallen from
a standing position and broken her wrist).
Women using depot medroxyprogesterone
acetate for longer than two years should have
BMD monitored due to this agent’s associa-
tion with significant loss of BMD. The ques-
tionnaire presented in Table 1 could be offered
to senior patients waiting for prescriptions on
a particular day of the month.

OSTEOPOROSIS PREVENTION
THROUGHOUT THE YEARS:

PHARMACISTS CAN MAKE

A DIFFERENCE

Another excellent opportunity for pharmacists
to facilitate osteoporosis management lies in
raising awareness around osteoporosis from
an early age, before this silent disease strikes.

Role of calcium and vitamin D
Throughout life, bone tissue is in a constant
state of breaking down and rebuilding, a pro-
cess known as “remodelling.” Cells that absorb
bone tissue are known as osteoclasts, while
bone builders are known as osteoblasts. In
childhood, bone formation exceeds bone
absorption. This process allows growth to
occur. During teenage years, increased hor-
mone production stimulates new bone forma-
tion. After approximately age 35, bone resorp-
tion begins to exceed bone formation." This
causes a decline in bone mass at a rate of 0.3
to 0.5% per year in both men and women. A
higher BMD at its peak (in the third decade
of life) therefore affords a head start in the
quest to maintain strong bones throughout
life. A diet meeting daily requirements of cal-
cium (a building block of bone) and vitamin
D (which increases absorption of calcium) can
help individuals gain that head start. Please
see Table 2 for the Osteoporosis Canada rec-
ommended intake of calcium and vitamin D
according to age and life circumstance.

The Osteoporosis Canada website, www.
osteoporosiscanada.ca, offers an interactive tool
called the “calcium calculator” to help patients
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TABLE 2: Recommended intake of calcium and vitamin D: Canadian guidelines®’

Population group Age Recommended daily Recommended daily
calcium intake vitamin D intake
Prepubertal children | 4-8 yrs 800 mg N/A
Adolescents 9-18 yrs 1300 mg N/A
Women 19-50 yrs or 1000 mg 400 IU
Pregnant or
lactating (0118 yrs)
Postmenopausal 1500 mg 800 1U
or > 50 yrs
Men 19-50 yrs 1000 mg 400 1U
> 50 years 1500 mg 800 IU

TABLE 3: Assessment of 10-year fracture risk for women by T-score?°

Age (yrs) Low risk Moderate risk High risk
< 10% 10%-20% > 20%
50 >-2.3 -2.3t0-3.9 <-3.9
55 >-1.9 -19to-3.4 <-3.4
60 >-1.4 -1.4to -3.0 <-3.0
65 >-1.0 -1.0to -2.8 <-2.6
70 >-0.8 -0.8to -2.2 <-2.2
75 >-0.7 -0.7t0 -2.1 <-2.1
80 >-0.6 -0.6 to -2.0 <-2.0
85 >-0.7 -0.7 to -2.2 <-2.2
*Note: Fragility fracture after age 40, or glucocorticoid use, increases risk categorization to the next level
(i.e., from low to moderate, moderate to high).

determine the approximate amount of calcium
contained in their normal diet. The website also
contains tips on how to increase calcium intake,
and even includes calcium-rich recipes.

Patients must be educated around the impor-
tance of obtaining the recommended amounts
of elemental calcium and vitamin D through
dietand supplement (if necessary). The choice
of calcium supplements needs to be based on
the amount of elemental calcium supplied.
There is no evidence to support the benefit of
adding magnesium, or obtaining the calcium
from particular sources (e.g., coral).

Food may contain certain compounds, such
as oxalates, that reduce calcium absorption.
However, calcium carbonate is one form of
calcium whose absorption is impaired in fasted
individuals, so it is best taken with meals when
gastric acid release is stimulated.

Calcium citrate is not dependent on gastric
acid and is well absorbed at any time.

All calcium supplements should be taken
with plenty of water and doses of 500 mg to
600 mg are absorbed more easily and more
completely than larger doses. To maximize
absorption of calcium supplements, they should
not be taken at the same time as a high-calcium
meal. Calcium may interfere with the absorp-
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tion of other medications; therefore, patients

should be asked about other medications they

may be taking, including prescription, over-
the-counter and herbals, and should be coun-
selled accordingly. Examples of medications
whose absorption is affected by calcium include
iron, zinc, levothyroxine, atenolol, propranolol,
salicylates, bisphosphonates, fluoroquinolones
and tetracyclines.

Lifestyle prevention recommendations beyond
calcium and vitamin D intake

The following are additional modifiable life-

style recommendations for preserving bone

mass and preventing fractures:’

» Chronic exercise (especially impact exer-
cises) leads to an improvement in BMD in
boys and girls as well as men and premeno-
pausal women. In postmenopausal women,
impact exercise may reduce rate of bone loss
or lead to some bone gain in the short term.

* When evaluated over a one-year period,
individually tailored exercise programs that
include muscle strengthening, balance train-
ing and walking have been shown effective
in reducing falls and injuries that can lead
to fragility fracture. (General group exercise
programs have not been shown to be effec-
tive in reducing falls.)

e Excess physical activity (e.g., long-distance
running) may be detrimental to BMD.

e Limit alcohol intake (O 2 standard drinks
daily). Risk of falls and fractures rises as
alcohol intake increases.

e Reduce excessive caffeine intake (consume
fewer than four cups of coffee per day).

* Quit smoking. Female smokers reach meno-
pause at an carlier age, on average, than
non-smokers (due to increased metabolism
of estrogen).'?

e Maintain adequate protein intake.

* Avoid excess dietary sodium (consume less
than 2,100 mg or 90 mmol daily). Processed
foods are the most common source of excess
sodium.

e Fall-prevention strategies include removing
clutter and obstacles from living areas, hav-
ing regular vision tests, use of walking aids
and protectors where appropriate, and
assessment of drugs such as benzodiazepines,
narcotics or anticholinergics that may
increase risk for falls (including those that
may cause orthostatic hypotension).

Assessment of fracture risk for women
Bone quality and relative fracture risk have been
defined by the World Health Organization
(WHO) and adopted by Osteoporosis Canada.
Bone quality is approximated by BMD levels,
known as “T-scores.” The T-score indicates the
number of standard deviations a BMD is above
or below the mean BMD for a normal young-
adult population of the same sex and race.” The
10-year fracture risk for women has been esti-
mated using the criteria depicted in Table 3.

TREATMENT OF OSTEOPOROSIS

The following constitutes criteria for initiation
of pharmacological therapy according to the
Canadian Consensus Conference on Osteo-
porosis, 2006 Update:"

e Women at high risk of fracture, particularly
those known to have low BMD or prevalent
fragility fracture.

* In moderate-risk women, pharmacological
therapy could be considered on the basis of
awoman’s perception of serious threat arising
from the disease (e.g., strong family history
of osteoporotic fracture), or on the basis of
extraskeletal benefits associated with some
therapeutic options (e.g., potential for breast
cancer risk reduction with raloxifene)."

e In women at low risk for osteoporosis,
therapeutic intervention may be limited
to counselling around adequate calcium
and vitamin D intake, physical exercise
and other risk-factor modification strate-
gies (e.g., smoking cessation, alcohol
reduction, weight reduction).
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TABLE 4: Osteoporosis treatment recommendations according to
2002 Canadian Osteoporosis Society guidelines

Patient circumstances and
indication for treatment

Postmenopausal women with
low bone density

Treatment
(level of evidence)

First-line

« alendronate (Grade A)

etidronate (Grade A)

raloxifene (Grade A)

risedronate

HRT (Grade A) (in women with vasomotor symptoms,
always evaluate for risk-benefit)

Second-line

 ipriflavone (Grade B)

Postmenopausal women with
osteoporosis

First-line (with or without fragility fracture and no

vasomotor symptoms)

» alendronate (Grade A)

» raloxifene (Grade A)

= risedronate (Grade A)

Second-line (with or without fragility fracture and no

vasomotor symptoms)

* HRT (Grade B) (always evaluate for risk-benefit)

» etidronate (Grade B)

» nasal calcitonin (Grade B) (in women at least 5 years
postmenopausal)

First-line (without fragility fracture and with

vasomotor symptoms)

* HRT (Grade B) (always evaluate for risk-benefit)

Second-line (without fragility fracture and with

vasomotor symptoms)

« alendronate (Grade A)

= risedronate (Grade A)

 raloxifene (Grade A)

» nasal calcitonin (in women at least 5 years
postmenopausal) (Grade B)

Preventive therapy in women
who experience menopause
before age 45

* HRT (Grade D)

Non-pregnant premenopausal
women with osteoporosis

» Nasal calcitonin may be considered (Grade D)
« Bisphosphonates may be considered—use contraception
and stop medication if pregnancy occurs (Grade D)

Prevention or treatment

of glucocorticoid-induced
osteoporosis in men and
women requiring prolonged
glucocorticoid therapy

» alendronate (Grade A)
e risedronate (Grade A)
» etidronate (Grade B)

Treatment for men with low
bone mass or osteoporosis

e alendronate (Grade A)
 etidronate (Grade B)
» nasal calcitonin (Grade D)

Pain associated with acute
vertebral fractures in men
or women

< nasal or parenteral calcitonin (Grade A)

LEVELS OF EVIDENCE:

Grade A: Supported by at least one randomized controlled trial with adequate power, or
by a systematic overview or meta-analysis of randomized controlled trials plus consensus.
Grade B: Supported by randomized controlled trial that does not meet Level 1 criteria or by a
systematic overview or meta-analysis of Level 2 randomized controlled trials plus consensus.
Grade C: Supported by non-randomized clinical trial or cohort study plus consensus.
Grade D: Any lower level of evidence supported by consensus.

*Note: Parathyroid hormone derivative (teriparatide) was not available at time of publication of 2002 0SC guidelines.
It is indicated for use in postmenopausal women with severe osteoporosis or in men with primary or hypogonadal severe
osteoporosis who are at high risk of fracture or who have failed or are intolerant to previous osteoporosis therapy.
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e Co-therapy with bisphosphonates should
be initiated in women (with or without
hormone therapy) receiving or planning
to receive a daily dose of prednisone
> 7.5 mg or equivalent for more than three
months.

When choosing an agent for treating osteo-
porosis, the Canadian Consensus Conference
on Osteoporosis, 2006 Update states that
effectiveness (efficacy in a real-life situation
that takes into account compliance with a
specific drug regimen) is more important than
efficacy (how a drug has fared in a particular
trial, conducted under “ideal” circumstances). !’
Table 4, adapted from the Osteoporosis Soci-
ety of Canada’s 2002 guidelines, is presented
below, but must be considered with this
important caveat in mind.

In addition to consideration of particular
populations of patients who would benefit
from a particular therapeutic agent, the Cana-
dian Consensus Conference on Osteoporosis,
2006 Update indicates which type of fracture
each agent has been shown to reduce.'’ A sum-
mary of these recommendations for most
commonly used osteoporosis management
agents, as well as additional treatment consid-
erations, appears in Table 5.

OSTEOPOROSIS MANAGEMENT
STRATEGIES: THE PATIENT'S

ROLE AND CHALLENGES WITH
ADHERENCE AND PERSISTENCE

It has been estimated that approximately 30%
to 50% of all prescriptions fail to produce the
desired results.!” Persistence is a term that has
been coined to describe the duration of treat-
ment of a medication. Therefore, non-persis-
tence refers to discontinuation of a treatment
regimen without medical recommendation.
Unfortunately, osteoporosis therapy has been
shown to be a prime example of the conse-
quences of a patient being non-adherent (not
taking medication according to prescription)
and non-persistent with therapy.’® In a study
of over 11,000 Canadian women who took
an osteoporosis medication, the overall frac-
ture rate was 4.5% per year for those refilling
their prescriptions 80% or more of the time.
They had a 16% lower fracture rate compared
with those obtaining fewer refills.” In a case-
control study of 453 women with osteoporo-
sis-related fracture matched with 2,160 con-
trols, it was found that women with more than
180 days of osteoporosis drug therapy were
30% to 35% less likely to experience fracture
than those with 30 or fewer days of therapy.?”
Other studies have shown improvement in
bone turnover marker levels and greater
increases in BMD for people more adherent
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TABLE 5: Osteoporosis treatment agents: considerations for individualizing therapy

Medication(s)
Bisphosphonates

Role in therapy (evidence) Dosage

Additional benefits/precautions

Alendronate

To decrease vertebral,
non-vertebral and hip
fractures

5 mg daily prevention;
10 mg daily/70 mg
weekly for treatment

Risedronate

To decrease vertebral,
non-vertebral and hip
fractures

5 mg daily/35 mg
weekly for prevention
or treatment

Etidronate/calcium
carbonate

To decrease vertebral
fractures

Etidronate, 200 mg
for 2 weeks out of

3-month cycle; cal-
cium carbonate

on other days

Alendronate should be taken on an empty stomach before
first food or drink of the day, with a full glass of water.**
Risedronate should be taken on an empty stomach at least
30 minutes from food or drink.*®

Patient should remain upright for at least 30 minutes

after taking either one of these medications to reduce risk
of esophagitis.

Supplemental calcium is required to meet the daily calcium
requirements of most individuals using bisphosphonates,
including the combination etidronate/calcium carbonate
pre-packaged dosage form.® Ensure calcium is taken at
least one-half hour after taking oral bisphosphonate.*®

Gl: infrequent abdominal pain, nausea, dyspepsia,
constipation, diarrhea.

Potential for osteonecrosis of jaw in susceptible individuals.*

Selective estrogen receptor modulators

Raloxifene

To decrease vertebral
fractures

60 mg daily

Raloxifene increases risk for hot flashes and thromboem-
bolism. It is an antagonist at breast and uterus receptors.
Evidence suggests a protective effect against breast cancer,
but more primary outcomes from studies are needed.

Hormone replacement therapy

Combination
estrogen/progestin
with intact uterus;
estrogen alone
without intact
uterus

Most effective therapy for
moderate to severe symp-
toms of postmenopausal
women while reasonable
choice for prevention of
bone loss and fracture

Various doses and
dosage forms of
estrogen * progestin

Risks must be weighed against benefits (e.g., breast cancer

for combination therapy, cardiovascular risk) if therapy used
only for fracture prevention. Use transdermal dosage form in
liver/gallbladder disease, triglyceridemia, history of throm-

boembolism. Topical estrogen gel and estrogen vaginal ring
not indicated for osteoporosis.

Calcitonin

Calcitonin salmon
nasal spray

To decrease vertebral
fractures and to reduce
pain associated with acute
vertebral fractures

200 U intranasally
daily

Use alternate nostrils daily. Indicated for women at least
5 years postmenopausal with low bone mass relative to
healthy premenopausal females.

Parathyroid hormone

Teriparatide

To decrease vertebral and
non-vertebral fractures in
postmenopausal women

with severe osteoporosis

20 mcg daily,
subcutaneous
injection

Directly stimulates osteoblast activity and increases bone
formation. Available in prefilled pen device. Pen delivers
20 mcg per dose and must be discarded after 28 days.
Treatment limited to 18 months.

For patients with prior fragility fractures, very low BMD
(below -3 to -3.5), and those who continue to fracture or
to lose BMD despite antiresorptive therapy. Slightly higher
incidence of nausea, dizziness and leg cramps compared to
placebo.

*Osteonecrosis of the jaw refers to localized bone necrosis and occurs rarely.*® It is more common with use of more potent bisphosphonates and 85% of cases have occurred in patients
with metastatic breast cancer or multiple myeloma treated primarily with intravenous pamidronate and/or zoledronic acid.'® Doses were up to 12 times higher than those used for
osteoporosis. The balance of patients affected were taking oral bisphosphonates (e.g., alendronate risedronate) for osteoporosis or Paget’s disease.'® Approximately 60% of cases
occur after dentoalveolar surgery (e.g., tooth extraction) to treat infections; 40% likely related to infection, denture trauma or other physical trauma. Risk can be reduced by removal
of all foci of dental infection before starting bisphosphonate therapy.*®

to their osteoporosis medications.*"* In one

study the mean increase in spine BMD was

2.11% per year in patients with a compliance

rate less than 66%, compared to an increase  ®

of 3.8% per year for those compliant 66% of

the time or greater.” .
The reasons for poor adherence with osteo-

porosis therapy may be associated with:'®

e Lack of noticeable symptoms associated

with the condition (patients may not believe
their diagnosis or may not perceive suffi-
cient threat to health).

Poor gastrointestinal tolerability of oral
bisphosphonate therapy.

Necessity of administering bisphosphonates
according to strict guidelines to achieve
optimum absorption and tolerability.
Although adherence appears to improve with

weekly dosage regimens of bisphosphonates, a
recent study suggests there is still a long way to
go with respect to treatment persistence. A large
retrospective study in U.S. women comparing
daily and weekly regimens of bisphosphonates
revealed that after 12 months only 36.9% of
those taking the daily regimen and 54.6% of
those taking a weekly regimen remained on
therapy.? In another study that looked at the
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duration of treatment of almost 155,000
women aged 50 years or older, newly initiated
on therapy with an oral bisphosphonate, it was
concluded that monthly dosing was no better
than weekly dosing in terms of patient persis-
tence with therapy.

These issues speak to the need for primary-
care providers to monitor patient persistence
and adherence with therapy at each contact.
Follow-up should include questions around
if the patient is able to remain adherent to
dosage recommendations, is able to remain
persistent with therapy and how the patient
is tolerating the medication. Proactive con-
tact with the patient could occur through
programming of computer systems to remind
pharmacists of patients that are overdue for
their prescription refill. As outlined in the
Canadian Consensus Conference, 2006
Update, the ability of a patient to take a
medication effectively given their circum-
stances is more important than how a medica-
tion fares in a clinical trial."

A NEW TREATMENT OPTION: ONCE

YEARLY ZOLEDRONIC ACID 5 MG

FOR MANAGEMENT OF OSTEOPOROSIS
A medication that is effective and safe while
requiring less frequent administration would

presumably overcome challenges associated
with medication adherence as outlined above.
Zoledronic acid 5 mg was approved on Octo-
ber 30, 2007 in Canada for treatment of
osteoporosis in postmenopausal women. This
medication is a potent intravenous bisphos-
phonate whose use is based on the results of
a major clinical trial known as the HORI-
ZON Pivotal Fracture Trial recently pub-
lished in the New England Journal of Medi-
cine.? This trial included 7,736 women from
240 clinical centres, aged 65 — 89, with a T-
score less than -2.5, or a fracture and T-score
less than -1.5. Compared to women receiving
placebo there were 41% fewer hip fractures
(1.4% in zoledronic acid group versus 2.5%
in placebo group; p = 0.002) and 70% fewer
vertebral (3.3% in zoledronic acid group
versus 10.9% in placebo group; p < 0.0001)
fractures in the group receiving once-yearly
zoledronic acid 5 mg via infusion.” These
were both primary outcome measures. There
was no cumulative impact on the kidney and
one case of osteonecrosis of the jaw was
reported in each group. The most common
adverse reactions (generally mild to moder-
ate) were fever, muscle pain, flu-like symp-
toms, headache and bone pain, which usually
occurred within three days of administration
and resolved within three days of onset.

An unexpected result in trial was the occur-

rence of serious atrial fibrillation in 1.3% of
the zoledronic acid group (50 patients) versus
0.5% in the placebo group (20 patients). All
but three of the 50 events occurred more than
30 days after infusion, when zoledronic acid
is undetectable in the circulation. There was
a trend toward increased risk for serious atrial
fibrillation in the Fracture Intervention Trial
where oral alendronate was the study drug
(1.5% alendronate group versus 1.0% placebo;
p=0.07) but no difference in overall atrial
fibrillation events.”® A biologic mechanism to
link atrial fibrillation with bisphosphonate
therapy has not been found.” Research is
ongoing in this area, as well as to determine
if risk for atrial fibrillation may be a bisphos-
phonate class effect.

Differences between treatment group and
placebo with respect to atrial fibrillation inci-
dence were not evident in a study which
included 2,127 patients randomized to receive
either zoledronic acid 5 mg by infusion or
placebo administered within 90 days after
surgical repair of a hip fracture.”” The inci-
dence of atrial fibrillation after median follow-
up of 1.9 years was 1.1% in the treatment
group and 1.3% in the placebo group.” The
results of this study showed a reduction in new
clinical fracture from 13.9% in the placebo
group to 8.6% in the zoledronic acid group
(p=0.001). Overall mortality was reduced in
the treatment compared to the placebo group
by 28% (101 patients in zoledronic acid group
versus 141 patients in placebo group).”

In another study following 225 women with
osteoporosis, it was demonstrated that those
using weekly alendronate therapy could be
switched directly to zoledronic acid therapy
without any significant change in outcome,
compared to those continuing alendronate
therapy.®®

Intravenous drugs such as zoledronic acid,
which require only once-yearly dosing via 15-
minute infusion, may improve the adherence
issues that have been associated with oral
bisphosphonates and other oral osteoporosis
medications. Intravenous agents are 100% bio-
available and may also reduce the gastrointes-
tinal side effects experienced by some patients
that occur as a result of oral dosing.?

Additional novel treatments for osteoporosis
are currently being investigated and will add
to the armamentarium of the clinician. These
include variations on currently available agents
(e.g., new selective estrogen receptor modula-
tors and once-monthly risedronate) as well as
new drugs such as strontium ranelate, which
is thought to improve the microarchitecture
of bone, and denosumab, a monoclonal anti-
body that inhibits osteoclast action.?*
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SUMMARY: PHARMACISTS' ROLE

IN OSTEOPOROSIS MANAGEMENT

This continuing education lesson has over-

viewed care gaps in osteoporosis, which include

under-diagnosis of the condition and less-

than-optimal persistence with treatment regi-

mens by patients. Pharmacists can play an

important role in these areas by:

e Identifying and appropriately referring
patients at risk for osteoporosis

* Discussing osteoporosis prevention and man-
agement strategies with patients of all ages

* Monitoring patient compliance and persis-
tence with treatment

e Recommending osteoporosis treatment
strategies based on individual patient cir-
cumstances that may affect persistence with
medication regimen

* Raising awareness around new treatment
options that address particular treatment
issues
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CASE 1: Janet is an active 50-year-old
woman working full-time who has come to
you with a prescription for pain medication
that she received after visiting the emergency
room of the local hospital. The medication
has been prescribed for pain from a fractured
wrist Janet sustained from slipping on ice

in front of her house. She says she didn’t
think the impact of her fall should have been
enough to fracture her bone. Janet does

not take any other prescribed medications.
She takes a “one-a-day vitamin” because
she is on the run a lot and doesn't eat well.
Janet reached menopause one year ago. She
doesn't eat many foods with calcium in them
and drinks two cups of coffee daily.

1. Which of the following would be consid-

ered a major risk factor for Janet (accord-

ing to Osteoporosis Canada Guidelines)?

a) she falls easily

b) she doesn't eat many foods with calcium
in them

¢) she has had a bone fracture caused by a
minor injury after age 40

d) she reached menopause at age 49

2. Which of the following is considered

to most increase the risk of fracture?

a) low bone-mineral density

b) poor bone quality (bone architecture)

¢) amount of stress put on bones (such as
from increased body weight)

d) both low bone-mineral density and poor
bone quality

3. Which of the following would be the
most appropriate recommendation for
Janet?

a) at her follow-up appointment with her
family physician, discuss her osteoporo-
sis risk

b) cut down on her coffee intake

¢) double her intake of one-a-day vitamin
d) none of the above would be appropriate
recommendations

4. At what age (on average) does bone

resorption begin to exceed bone forma-
tion?
a)25
b)35

c) 45
d) 55

5.Which of the following would NOT be

an appropriate recommendation when

discussing bone health with Janet?

a) Limit alcohol intake to one or two stan-
dard drinks daily.

b) Avoid excess dietary sodium.

) Maintain adequate protein intake.

d) Endurance exercise, such as long-dis-
tance running, is the most beneficial
type of physical activity.

CASE 2: Martha is a postmenopausal 55-
year-old woman who has come to ask you
how much calcium and vitamin D supple-
ment she should be taking. She tells you
that her doctor has told her that she is at
high risk for fracture over the next 10 years
due to her low bone-mineral density. She is
now taking risedronate 35 mg once weekly.
She says she used the “calcium calculator”
and thinks she is ingesting about 500 mg
calcium daily at the moment.

6. Which of the following recommenda-

tions would be correct?

a) Martha doesn't require supplemental
calcium since she is taking risedronate.

b) Martha should supplement with 500 mg
calcium daily.

¢) Martha should supplement with 1000 mg
calcium daily.

d) Martha should supplement with 1500 mg
calcium daily.

7.Martha says her 57-year-old hus-

band, who only takes one blood pres-

sure medication daily, gets approxi-

mately the same amount of calcium

in his diet as she does. Which of the

following recommendations would be

appropriate?

a) Her husband doesn’t need supplemental
calcium since he is a male.

b) Her husband should supplement with
500 mg calcium daily.

¢) Her husband should supplement with
1000 mg calcium daily.

d) Her husband should supplement with
1500 mg calcium daily.

8. Which of the following T-scores would
qualify Martha to be at high risk for
fracture over the next 10 years?

a)-2.2 c)-3.0

b)-2.7 d) -3.6

9. Which of the following medications
would NOT be appropriate treatment for
Martha in place of risedronate?

a) calcitonin c) raloxifene

b) alendronate d) etidronate

10. If Martha required long-term oral
glucocorticoid therapy for a severe
asthma condition, which of the following
agents would be most appropriate for
prevention or treatment of osteoporosis?
a) alendronate c) risedronate

b) etidronate d) all would be options

11. Which of the following is associated
with the most evidence for reducing
incidence of nonvertebral fractures?

a) alendronate and risedronate

b) alendronate and raloxifene

c) risedronate and raloxifene

d) etidronate and alendronate
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12. Martha tells you that her doctor

mentioned she was considering prescrib-

ing teriparatide. Which of the following

is NOT true about teriparatide?

a) It directly stimulates osteoblast activity.

b) It is available via subcutaneous injection
only.

¢) It is indicated in postmenopausal women
with severe osteoporosis only.

d) Once started, treatment should continue
for at least five years.

13. Which of the following statements
regarding estrogen/progestin combina-
tion therapy is correct?

a) Combination estrogen/progestin therapy
should be considered in all postmenopausal
women in need of osteoporosis therapy.

b) Combination estrogen/progestin therapy
should be considered in postmenopausal
women with moderate to severe vasomotor
symptoms.

¢) Combination estrogen/progestin therapy
should be considered in all women who
have had a hysterectomy and have low
bone-mineral density.

d) None of the above statements are correct.

CASE 3: Betty is a 62-year-old woman who
takes nine different medications for various
chronic diseases that include hyperten-
sion, dyslipidemia and diabetes. She also
takes alendronate 70 mg once weekly for
osteoporosis. She tells you that she finds it
difficult to remember to take her osteopo-
rosis medication and it sometimes upsets
her stomach. She wonders if it will hurt to
“miss” once in a while?

14. Which of the following circum-

stances is LEAST likely to be associated

with poor compliance with oral bisphos-

phonate medications?

a) lack of noticeable symptoms of disease

b) potential to cause headache

¢) gastrointestinal side effects

d) need to be administered according to
strict guidelines

15. Which of the following would be the

most important consideration in recom-

mending a medication for a patient with

osteoporosis (given that all have been

found significantly better than placebo

in preventing fracture)?

a) The ability of the patient to take the
medication as prescribed.

b) Weekly dosing should always be chosen
before daily dosing.

¢) The least expensive medication should
always be recommended first.

d) A medication that negates the require-
ment for supplemental calcium should
always be recommended first.

16. Which of the following statements

is FALSE?

a) Patients should remain upright for at
least 30 minutes after taking risedronate
or alendronate.

b) Calcium supplementation is often
required regardless of bisphosphonate
therapy.

c) Alendronate need only be given ina 5 mg
daily dose for osteoporosis prevention.

d) Weekly dosing of bisphosphonates has
resulted in 90% persistence with oral
bisphosphonate medications over a
one-year period.

17. A medication that is administered

once yearly may improve adherence

for people like Betty who have trouble

remaining compliant with oral bisphos-

phonates or other osteoporosis medica-
tions. Which of the following statements
is FALSE regarding clinical trials with
zoledronic acid 5 mg?

a) Compared to placebo, relative risk for
hip fractures in women using zoledronic
acid 5 mg once in the Pivotal Fracture
Trial declined by 41% over one year.

b) Outcomes with zoledronic acid 5 mg
used once were similar to those with
alendronate 5 mg once daily used in a
controlled trial over a one-year period.

¢) Compared to placebo, relative risk for

vertebral fractures in women using zole-

dronic acid 5 mg once in the Pivotal Frac-

ture Trial declined by 41% over one year.
d) Kidney problems were not common

among patients using zoledronic acid

in the Pivotal Fracture Trial.

18. How should zoledronic acid 5 mg
be administered?

a) intramuscularly

b)via 15-minute infusion

¢) subcutaneously

d) orally

19. Regarding nasal calcitonin, which

of the following statements is FALSE?

a) Nasal calcitonin only needs to be used
once weekly.

b) According to indication, nasal calcitonin
should be used by women who are at
least five years postmenopausal.

¢) Nasal calcitonin may be a viable option
for non-pregnant premenopausal women.

d) Nasal calcitonin may be used to reduce
pain associated with acute vertebral
fractures.

20. Which of the following statements
about persistence with bisphosphonate
therapy is TRUE?

a) Introduction of weekly oral bisphospho-
nates has increased persistence with
medication regimen to over 80% over
a one-year period.

b) People taking oral bisphosphonates
daily are actually more adherent with
medication regimen than those taking
medications on a weekly basis.

c) Although introduction of weekly
bisphosphonate therapy has improved
adherence rate over daily use, a study
showed that persistence after one year
was just over 50%.

d) In a study of women over 50 years old,
newly started on an oral bisphospho-
nate, monthly dosing was shown to
improve persistence with treatment
over weekly dosing.
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