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Abstract

Introduction: Many drugs are now available for the prevention and treatment of osteoporosis. They have differing levels of evidence of
efficacy and each may be used accordingto clinical indications. Methods: A Medlinesearch of clinical drugtrialsusing varioustherapeutic
agents used for osteoporosiswas carried out. Results: Several randomised controlled trials have been carried out using many agents. The
agentswith the best data to date with regardsto the prevention of spine aswell as hip fracturesin patients with prevalent fractures belong
toalendronateandrisedronate. Parathyroid hormonehasheen shown in onetrial toreducetherisk of non-vertebral fractures. For reduction
of spine fractures, in addition to the above two bisphosphonates, many agents, in particular raloxifene, have been shown to be clearly
beneficial. Weaker data exist for hormone replacement, calcitonin, cyclical etidronate and the vitamin D analogues calcitriol and

alfacalcidol. Conclusion: There are many therapeutic agents shown to be clearly effective in the treatment of osteoporosis.
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I ntroduction

The current practice and management of osteoporosis
differs greatly from even the recent past. Up to 15 years
ago, bone mineral density (BM D) measurements were not
widely available, osteoporosis was still largely diagnosed
only at the stage of fractures, the epidemiology of
osteoporosis was not well studied yet and the only
medications that were indicated for osteoporosis were
hormone replacement therapy (HRT) and calcitonin.

Sincethen, relatively accurate and useful measurements
of BMD were possible using dual-energy X-ray
absorptiometry (DX A) and thewhol econcept and definition
of osteoporosishaschanged. Since 1993, osteoporosishas
been defined as a systemic skeletal disorder characterised
by low bone mass and microarchitectural deterioration of
bone tissue with consequent increase in bone fragility and
susceptibility to fracture. Therefore, osteoporosis can be
diagnosed before the stage of an osteoporotic fracture. In
1994,2 the World Health Organisation set out the criteria
for osteopeniaand osteoporosisbased on T scoresof BMD.
Long-term prospective studies worldwide elucidated the
risk factorsfor osteoporosisand fractures,*® improving the
understanding of theillnessand also facilitating better risk
assessment to aid in treatment decisions.

Theoptionsfor medical treatment havealsoincreased. In
the past, therewerefewer drugsavailableand the evidence
for efficacy wasmuch lesswell documented. Older clinical

trialsin thelate 1980s and early 1990s were generally less
stringent in design and execution. They did not always
have adequate numbers of study subjects, duration of
follow-upwasshort, fracturerisk reduction wasnot always
the outcome measure, dropout rateswere high, intentionto
treat analysis was not done and trials were frequently not
randomised, placebo-controlled, double blind in design.

Since the mid-nineties, however, newer agents were
introduced which do have evidence of efficacy based on
trials carried out under the above stringent conditions.
Examples of such medications include alendronate,
risedronate and raloxifene.

Nonetheless, the treatment of osteoporosis like many
other medical illnesses has to be individualised asthereis
no one best drug for all. Side effect profile, clinical
indicationsand cost play vital rolesin helping to determine
the choice of therapeutic agent for a given individual
patient.

Bearingthisinmind, abrief review of currently available
agentsis given below.

Calcium and Vitamin D

For too long, calcium and vitamin D were the only
medications given for anyone who was diagnosed with
osteoporosis. This is clearly inadequate for patients who
haveahighrisk for fractures. It isapparent from the newer
clinical trials*8 that thisis so as patientsin the placebo arm
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in these trials were supplemented with calcium. This did
not prevent them from having a higher risk of fractures
compared to patients in the treatment arm.

Calcium and vitamin D, however, have an important
adjunctive role in al patients, especialy the elderly.®*
Chapuy et al?demonstrated a43%reductioninhipfractures
over aperiod of 18 monthsin patients taking calcium and
vitamin D inaFrench nursinghome. Onfurther analysisby
the investigators, they were found to berelatively vitamin
D deficient. In a similar vitamin D replete population in
Rotterdam,® no such effect was demonstrated.

AgentsWhich Have Been Shown to ReducetheRisk of
Spine and Hip Fractures

Bisphosphonates

Usually in a review of medications for osteoporosis,
HRT isdealt with first. However, in terms of evidence of
efficacy, the newer bisphosphonates, alendronate and
risedronate have the advantage, and this group of agents
will be reviewed first. The first bisphosphonate to be used
for osteoporosiswas cyclical etidronate. Those early trials
did not show efficacy in preventing hip fractures, and
cyclical etidronate seems best suited to prevent spine
fractures in those with pre-existing spine fractures.* In
1996, the Fracture Intervention Trial*® wasthefirst study to
demonstrate the efficacy of alendronate in preventing hip
fracturesin patientswho haveat | east onepreval ent vertebral
fracture. Onecriticism of thisstudy wasthat althoughthere
was a dstatistically significant relative risk reduction of
51%, there was a small number of incident hip fractures.
Interestingly, the arm of the Fracture Intervention Tria
involving patients without pre-existing fractures'® showed
that the risk of fractures was not reduced in patients with
osteopenia. Risedronate has a so been well-studied and in
anolder set of patients, therisk of hip fractureswasreduced
in those with osteoporosis as defined by BMD.Y These
patientswere older than in the alendronate trialsand had a
lower BMD in therange of T score of minus 4. However,
inanother set of patientswho did not havelow bonedensity
but who had clinical risk factors for hip fractures such as
having factors which increase the possibility of falls,
risedronate did not prevent hip fractures. This shows that
BMD measurement is important even in the elderly.

Besides efficacy in the prevention of hip fractures, both
alendronate'®and risedronate®” area so effectiveinreducing
spine fractures in osteoporotic patients with or without
prevalent fractures.

It must be remembered that not all bisphosphonates are
the same. Other bisphosphonates, such as clodronate, are
effective in the treatment of metastatic bone disease and
hypercal caemiaof malignancy but their evidencefor usein
osteoporosisisfar weaker thanaendronateor risedronate.*®

Parathyroid Hormone

Parathyroid hormone (PTH) has been studied in the
recent past as a potentially useful bone-forming agent.?’ A
recent study showed that daily subcutaneousadministration
of PTH improved BMD and a so reduced the risk of non-
vertebral fractures.? Up to now, bone-forming agentssuch
as anabolic steroids and fluoride have weak evidence of
efficacy? andtheir sideeffect profilelimitstheir usefulness.
Prolonged use of anabolic steroids may lead to
androgenisation effects and liver abnormalities. Some
studieson theuse of fluoridesshow anincreasein fractures
rather than a reduction.® If further studies strengthen the
evidence for PTH, it will represent an advance in the
treatment of osteoporosis. The exciting prospect of having
combination therapy using both a bone-forming agent and
an anti-resorptive drug might then become reality.

AgentsWhich Have Been Shown to ReducetheRisk of
Spine Fractures

In this category of agents, the level of evidence for hip
fracture efficacy is weak, the studies being either
observational in nature or randomised, placebo-controlled,
double-blindtrial swhichdidnot show evidenceof efficacy.
However, the evidence for reduction in spine fracturesis
fairly robust.

Of dl theagentsin this category, the medication with the
best data to date is raloxifene. This is the first selective
oestrogen receptor modulator (SERM) to be used
extensively in clinical practice. Besides other benefits on
lipid profiles and reduction of breast cancer risk? in
oestrogenreceptor positivesubjects, thedataon osteoporosis
clearly show a benefit in reduction of spine fractures in
osteoporotic patients with or without prevalent fractures.®
Existing published studiesdo not show reductionintherisk
of hip fractures but ongoing studies looking at this as the
primary outcome are in progress. There are also studies
being doneto seeif thereisareduction in fracturerisk in
patients who are in the osteopenic range of BMD.

Besides alendronate, risedronate and raloxifene, other
agents currently used for osteoporosis have weaker data
becauseof differencesin availability, design and execution
of clinical trials. Nonetheless, it is acceptable to use these
agentsif therearereasonablegroundsfor their choice, such
as cost of treatment. However, it would be prudent to
monitor response using serial measurements of BMD or
bone turnover markersto ensure there is at least surrogate
evidence of improvement.

Hormonereplacement therapy hasbeeninusefor severa
decades.?>?” Most trialsclearly show beneficial changesin
serial BMD with HRT. There is a'so some evidence for
fracture risk reduction. However, the thinking that long-
term use would offer other benefits such as areduction in
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therisk of cardiovascular disease® has changed in light of
several recent studies. There is also concern over the
increased risk of breast cancer with long-term use.?®

Calcitonin isaso an agent that has been in use for some
time.*® Earlier trials were small and the design was
suboptimal. A recent larger tria,3* using 200 iu a day,
showed efficacy for reducing spine fractures but not hip
fractures. Thistrial suffered from a high dropout rate and
intentionto treat analysiswas not used. A unique benefit of
calcitoninisthe reduction of pain that arisesfrom an acute
osteoporotic fracture.®

Vitamin D analogues, suchascalcitriol*andafacalcidol,
have been used in osteoporosis. These agentsshould not be
regarded as supplements but rather as drugs. The trial on
calcitriol by Tilyard et a was done in calcium replete
patients and benefit was shown mainly in the subset of
patientswith preval ent spinefractures. Efficacy wasshown
for reduction in spine fractures but not hip fractures.

Anabolicsteroids, such asnandrol one?>3* and stanozol ol
have been used but they may cause considerable side
effects such as androgenisation and liver abnormalities.
BMD isincreased but evidence for fracture risk reduction
is weak. Their use should be limited to not more than 6
monthsandreservedfor thefrail elderly patient undergoing
rehabilitation.

Fluoride salts® have been shown to increase BMD.
However, poor quality boneisformed and fracturerisk in
fact increases. Strontium salts are now being evaluated.

Male Osteoporosis

A male with osteoporosis may have to be evaluated for
hypogonadism or other causes of secondary osteoporosis.
Nonetheless, ageing alone predisposes a male to
osteoporosis and hip fractures, the female to maleratio is
2:1. Besides treating any underlying illness,® the only
agent with proven anti-fracture efficacy in men is
alendronate.® Trialsusing risedronate are underway and it
isaso likely to be of benefit. HRT and raloxifene are not
optionsbut other agents haveincreasingly been studied for
mal e osteoporosis.s" 4

Corticosteroid-induced Osteoporosis

Thisis an important subset of osteoporosis as there are
several medical illnesses requiring long-term use of oral
corticosteroids. Generally, topical steroidsare preferred to
systemic use, where indicated, as they have considerably
fewer sideeffects. If thereisaneed for long- term systemic
use, then one should aim at thelowest possibledoseand try
not to use more than 5 mg prednisolone daily. Steroid
sparing agents have to be considered and monitoring of
BMD is needed. For patients with steroid osteoporosis,
calcium and vitamin D supplements are not adequate.*+*
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Agents which have been shown to be beneficial include
alendronate,**risedronate,*** cyclica etidronate,*” HRT,*
calcitriol,* afacalcidol,* calcitonin® and nandrolone.>?

Conclusion

Themedical optionsfor treating osteoporosishavereally
increased tremendoudly in the past decade. Not only have
the number of drugsavailableincreased but theavailability
of good clinica trials presents the clinician with the
assurance that treatment does indeed work to prevent the
occurrenceof fractures. Thefuturepromisestheavailahility
of more medications such as newer SERMs, other
bisphosphonates and hormonal treatments such as with
growth factorsand strontium salts. The problem, however,
liesin thefact that clinicians arerelatively slow to adopt a
change in the paradigm for treating osteoporosis.®® In a
recent study in the US> only 13% of patients with
osteoporosis received adequate treatment as defined by
clinical practice guidelines. This is true world wide,
including Singapore, where many patients with prevalent
osteoporotic fractures are not started on medication to
prevent further fractures. In the light of clearly available
effectivetreatment, thisoutdated approachwill increasingly
become unacceptable.
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