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Guidelines lirr the m:uagement of anv conrlition sufl'cr the rzN'ages of tinre an<l can be challenged even b1' the
publicatiolr of a single stud-v. This rnal' rvell aplllv to any guidelines that inclu<le h<>rnrone r-eplzrcement therapl'
(HRT), sut:h :rs the Osteoporosis Clinical Gui<leline published in 2000 by the South Afiican Meclic:rl Association.l
Noting that "reliable cotnpzrative data on the rra.r'ious clmgs registerecl for the treatment of osteop<>r<>sis are not
availzrllle", the Osteoporosis Working ()roup attenrpterl to grride clinicians' <lrug choices. They srggested that, in
\vonten n'ith tnenopausal symptonrs or at risk of c'orouiul ' heart disease, Hll l '  should be considered, if not
contrailrclicated or c<xrtt'an, to the patient's pref'ercnces.'fhat conrlbrtable n'orld rvas overtumerl in Mar,2002. One
ium of dre Wotnen's Healt-h lnitiativc O\IHI) tri;rl - a c<xrtxrlled tr-ial inrolring l(i 60U lx)stmenop:rusal lr'omen,
randomisecl to receive continuous conjugated oestl'ogen plus progestogen or placebo - \,1as stopped u'hen it became
eviderrt that the overall risks exceede<l the bcnefits.2 It has been r-eported that, uitlin a nronth, 30y" of long-ternt
HRT users in the Llnited States stopped takirrg theil horurones. Horn'ever, it u'as estirn:rterl that one in fire took no
alternatile steps to protect their bones.:r Hor,r' rnight a l:unilv practitioper react if confrouted ltv such a scenario or b1,
a neu'lt,diagtosed lx)stmenopausal n'omzur u'ith osteolxrrosisi) Can a P-dmg:rnal1'sis provitle some ausuersi)
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The first step is to define the problem
clearly, as do the SAMA guidelines:
"osteoporosis is a systemic skeletal
disease characterised by low bone mass
and micro-architectural deterioration of
bone tissue, with a consequent increase
in bone fragility and susceptibility to
fracture". Bone mineral density (BMD)
is the most quantifiable predictor of
fracture risk for those who have not yet
suffered a fragility fracture. Values
should of course be viewed in the con-
text ofthe age ofthe patient. A diagnosis
of osteoporosis can be made when the
T-score is below -2.5 (t,.e. the patient's
BMD is at least 2.5 standard deviations
below the mean for a young adult
female). Severe osteoporosis describes
patients who have, in addition, suffered
a fragility fracture. The therapeutic
objective is to reduce the frequency of
vertebral and non-vertebral fractures
(especially at the hip).4 Interventions are
therefore sought that can ensure the

retention of bone mass and preserve the
structural integrity of the skeleton, thus
preventing fragility fractures. Critically,
it must be recognised that changes in
BMD are surrogate markers of effective-
ness, whereas the real test of any inter-
vention is its ability to prevent fractures
in vertebral and non-vertebral bones.

Analysis of the relative efficacy,
safety, suitabil ity and cost should
consider the following main groups:
calcium (and vitamin D), hormone
replacement therapy (HRT), selective
oestrogen receptor  modulators
(SERMS) and the bisphosphonates. As
the  l i t e ra tu re  on  these  agen ts  i s
extensive, it is useful to look for good
quality systematic reviews and meta-
analyses that can provide some data in
the absence of direct comparative trials.

CALCIUM

nutrient in the prevention and treatment
of osteoporosis and, if not adequately
provided in the d iet ,  should be
supplemented. Guidelines have con-
sistently recommended that calcium
(and vitamin D) should not be used or
re l ied upon as sole t reatments of
osteoporosis . r '5 '6  There is  l imi ted
evidence for an independent effect on
fracture occurrence. A 1997 systematic
review of four randomised trials of
calcium supplements (mean calcium
dose: l050mg) showed relative risks
(RR) between 0.3 and 0.7 in those
randomised to receive the supplements.T
Observational studies had inconsistent
findings with RRs between 0.3 and2.0.
Nevertheless, calcium is considered an
essential adjunct to other treatments and
in most clinical trials of other agents
both the active and placebo groups
receive 500-1000mg calcium daily. A
variety of calcium salts, in chewable and
effervescent forms, are available for
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between about  R40 and Rl60 per
month. However, it is important to
watch the elemental calcium content,
which can vary from 27-l000mg per
dosage form. Vitamin D products are
not reviewed in any depth here but
should not be discounted completely,
especially in frail, institutionalised
patients. The more difficult choice is
between the previously suggested first
choice, HRT, and the newer and more
expensive SERMS and b isphos-
phonates.

HRT AND SERMS

The increased rate of bone resorption
after menopause clearly indicates an
hormonal influence on bone mass.
There are numerous randomised
controlled trials (RCTs) showing a
positive effect ofHRT on BMD ofboth
the spine and the hip. The North
American Position Statement cited 50
such studies, with increases in spine
BMD of the order of 4-6%o and hip
BMD of 2-30/t6 In 2001, Torgerson and
Bell-Syer_conducted a meta-analysis of
22 RCTs ofthe effect ofHRT on non-
vertebral fractures. They showed an
overall significant reduction in such
fracture and claimed that the effects
were greater in those aged less than 60
years (RR 0.67,95Yo CI  0.46-0.98,
p:0.03) compared to those over 60
yea rs  (RR 0 .88 ;  95% C I  0 .71 -1 .08 ,
p:0.22).8 This sub-group analysis was
criticised in a subsequent letter and also
an accompanying editorial.e'r0 The latter
pointed out that 21 of the 22 RCTs
reviewed were not intended primarily
to investigate the effects of HRT on
fractures, and that consequently they did
not enrol women with known osteo-
porosis. Also, the data for those aged
more than 60 years came from just two
studies, one of which was HERS II. The
HERS II study showed anon-significant
overall increase in fracture risk (relative
hazard 1.04;95% CI 0.87-1.25) ,  but
less than 20%o of the women enrolled
had osteoporosis as demonstrated by
bone density.rr

The JAMA editorial was thus of the
opinion that HERS II results "provide
no data conceming the effectiveness of
estrogen in o lder  women wi th
osteoporosis". In contrast, when the
cont inuous,  combined oestrogen-

progestin arm of the WHI study was
terminated after 5.2 years, it did show a
significantly decreased risk of fracture
at all sites (RR 0.76: 95% Cl0.69 -

0.85), including the hip.2 The balance
between this efficacy and the potential
risks was clearly stated: in exchange for
5 fewerhip fractures (per l0 000 person-
years of  t reatment)  and 6 fewer
colorectal cancers, there would be 7
more coronary heart disease events, 8
more strokes, 8 more pulmonary emboli
and 8 more invasive breast cancers.
Given the overall conclusion "overall
health risks exceeded benefits", could
HRT sti l l  be considered a first-l ine
option in apostmenopausal woman who
was no longer requi r ing re l ie f  of
vasomotor symptoms, and who might
require many years of treatment for
established osteoporosis? The ease of
administration and the low cost (in the
Rl30-R170 per month range) would
seem not  to compensate for  the
demonstrated lack of long{erm safety.

The SERMS (such as raloxifene)
have oestrogen agonist effects on bone
and lipid metabolism and oestrogen
antagonist action on the breast and
uterus. In the MORE study, involving
7705 late postmenopausal women with
osteoporosis, raloxifene reduced the risk
of vertebral fractures by 30-50%, the
reduction being statistically significant
for women both with, and without,
vertebral fracture at baseline. The risk
of  non-ver tebra l  f racture was not
significantly reduced (RR 0.9; 95o/o CI
0 . 8 - 1 . 1 ) . r 2  P a t i e n t s  e x p e r i e n c e  a n
increase in hot f lashes and venous
thrombo-embolism, though reported
infrequently (RR 3, I ; 95%CI 1.5-6.2),
was a serious side effect. In addition,
3-4 yearc of raloxifene administration
was shown to decrease the risk of inva-
sive breast cancer in postmenopausal
women by 76%. However it has been
pointed out that these patients were
elderly and selected on the basis of
osteoporosis criteria and therefore were
not at increased risk of breast cancer.6
While easy to take, the SERMs are
expensive, at about R500 per month.

BISPHOSPHONATES

It has in the past been easier to dismiss
the bisphosphonates, based either on
cost  (about  R450 per  month)  or

sui tabi l i ty .  Both a lendronate and
risedronate can cause gastrointestinal
upsets, varying from mild to moderate
GI discomfort (dyspepsia, abdominal
pain, diarrhoea) to rare instances of
oesophagitis. Patients must take these
drugs with a glass of water at least half
an hour before a meal, and remain
upr ight  for  an hour af terwards.r3
Compliance with this should be easier
with the new once weekly dosing forms
of alendronate, sold at the same price
as the daily version. This group of drugs
inhibits osteoclast activity and thus
reduces bone resorption. The Canadian
guidelines, which rated the level of
evidence for each consensus statement,
concluded that  "a lendronate and
risedronate are efficacious in preventing
vertebral and non-vertebral factures",
rating this as Level 1 evidence.5 These
guidel ines therefore considered
bisphosphonates as first line choices for
the treatment of postmenopausal women
with osteoporosis, especially in those
with pre-existing vertebral fractures. It
must be remembered though that the
oral bioavailability of bisphosphonates
is low, (between I and 3Yo), and that
absorption is impaired by food, calcium,
iron, coffee, tea and orange juice. It is
therefore important to stick to the dosing
instructions. The half-life of bisphos-
phonates in bone is several years, and
many more years of experience will be
necessary before any definite answers
about the safety of long-term use are
obtained. The optimum duration of
treatment is also unknown - findings of
one study suggest that I years of
treatment with alendronate is safe, but
there may not be additional benefit after
5 years based on changes of BMD and
bone turnover markers.ra Recently some
serious ocular side effects, including
vision-threatening scleritis, have been
reported for bisphosphonates.r5 Since
this information comes from several
spontaneous reporting systems, there are
no data on incidence but it does seem
to be very rare. While such reports are
more frequent with pamidronate than
alendronate, etidronate and risedronate
(221, 180,21 and I 0 reports respective-
ly) this may merely reflect the usage to
date of each medication. In a subsequent
letter, the authors warned physicians
look out for "deep boring eye pain. a
red eye, photophobia and decreased
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vision" and referto an opthalmologist.'6
Scler i t is  is  v is ion- threatening and
potentially blinding if unrecognized and
untreated, and none of the cases of
unilateral or bilateral scleritis resolved,
regardless of  therapy,  unt i l  the
bisphosphonate was discontinued.

OTHER AGENTS

A number of other agents have been
investigated. Pharmacological doses of
calcitonin inhibit osteoclast activity but,
being a polypeptide, it cannot be given
by mouth. There is a higher incidence
of side effects with the injectable
formulation than with the nasal spray,
although anaphylaxis and other severe
allergic reactions are possible with both.
Parathyroid hormone (teriparatide) has
recently been registered by the FDA.
Fluoride is not recommended for the
treatment of postmenopausal women
with osteoporosis. No evidence exists
to recommend additional intakes of
magnesium, copper, zinc, phosphorus,
manganese, iron or essential fatty acids.
A number of other agents are also re-
viewed in the South African zuidelines.'

CONCLUSION

A proposed summary of the evidence is
offered in Table l.

In conclusion, the family physician,
faced with a postmenopausal woman
with osteoporosis who is scared by the

media storm surrounding HRI has a
diff icult choice to make. While the
efficacy of the bisphosphonates seems
to exceed that of the SERMs, both
groups are expensive and carry small
risks of dire side effects. Once weekly
dosing of alendronate is attractive,
perhaps outweighing the inconvenience
of the normal dosing regimen. Starting
a newly diagnosed case on HRT is
difficult to justify, unless vasomotor
symptoms demand short-term manage-
men t .  As  t he  SAMA gu ide l i nes
suggested, the choice of pharmaco-
logical agent will depend on the nature
and staging ofthe disease, the patient's
characteristics, the approach of the
treating physician and the available
resources. Delmas and Fraser have
pointed to the high human cost of not
treating osteoporosis - that is clearly not
an option.rTD

Acknowledgement:
The initial impetus for this paper was
provided by an extensive P-drug
analysis performed by three post-
graduate students, Katija Nasrullah,
Shenaz Jangda and Lara Jagwanth.
Their contribution is gratefully
acknowledged. The assistance of Janet
van Maasdyk in sourcing additional
l iterature for this paper is also
acknowledged.

Please refer to the CPD questionnaire
on page 61.

References
1. South African Medical Association Osteo-

po ros i s  Work i ng  Group .  Os teopo ros i s
Clinical Guideline. SAMJ 2000;90(9): 905-
944.

2. Rossouw JE, Anderson GL, Prentice RL el
a/ .  Risks and benef i ts  of  estrogen plus
progest in in heal thy postmenopausal
women: principal results from the Women's
Health Initiative randomised controlled trial.
JAMA 2002; 288(3): 321-333.

3. Brody JE. Options for protecting bones after
menopause. New York Times 22 April2003.

4. Delmas PD. Treatment of postmenopausal
osteoporosis. Lanc e t 2002; 359 : 20 18-2026.

5.  Brown JP, Josse RG and the Scient i f ic
Advisory Counci l  of  the Osteoporosis
Society of Canada. 2002 clinical practice
guidelines for the diagnosis and manage-
ment of osteoporosis in Canada. CMAJ
2002; 167(10 Suppl) :  Sl -S34.

6.  Anon. Management of  postmenopausal
osteoporosis: position statement ofthe North
American Menopause Society. Menopause
2002;9(2): 84-101.

7.  Cumming RG, Nevi t t  MC. Calc ium for
prevent ion of  osteoporot ic  f ractures in
postmenopausal women. J Bone Miner Res
1997 ; 12(9): 1321-1329.

8.  Torgerson DJ,  Bel l -Syer SE. Hormone
replacement therapy and prevention ofnon-
vertebral  f ractures:  a meta-analysis of
ransomized trials. JAMA 2O01: 285(22):
2891-2897.

9. Altman DG. A meta-analysis of hormone
replacement therapy for fracture prevention
(letter). JAMA 2001; 286(l'7): 2096-2097.

10. Grady D, Cummings SR. Postmenopausal
hormone therapy for prevention offractures.
JAMA 2001: 285(22): 2909-2910.

I l. Hulley S, Furberg C, Barrett-Connor E e/
a/. Noncardiovascular disease outcomes
during 6.8 years ofhormone therapy: Heart
and Estrogen/progestin Replacement Study
follow-up (HERS II). JAMA 2002; 288(1):
58-66.

12. Eltinger B, Black DM, Mitlak BH et al.
Reduct ion of  vertebral  f racture r isk in
postmenopausal women with osteoporosis
treated with raloxifene: results from a 3-year
random ised  c l i n i ca l  t r i a l .  Mu l t i p l e
Outcomes of  Raloxi fene Evaluat ion
(MORE) Investigators. J AMA, 1999; 282(7)
637 -64s .

13. Ebel ing PR. Bisphosphonates -  c l in ical
appl icat ions in osteoporosis.  Austra l ian
Prescriber 2000; 23: 133-136.

14. Tonino RP, Meunier PJ, Emkey R et al.
Skeleta l  benef i ts  of  a lendronate:  7-year
treatment of postmenopausal osteoporotic
women. Phase III Osteoporosis Treatment
Study Group J C/in Endocrinol Metab 2000;
8s (9 ) :3109 -3 l l s .

I 5. Fraunfelder FW, Fraunfelder Fl Jensvold B,
Scler i t is  and other ocular  s ide ef fects
associated with pamidronate disodium. llz
J Ophtha Imol 2003; 135(2): 219-222.

16. Fraunfelder F[ Fraunfelder FT. Bisphos-
phonates and ocular inflammation. N Engi
J Med 2003;348(12' t :  l l87-1188.

17. Delmas PD, Fraser M. Strong bones in later
life: luxury or necessity? Bull IIIHO 1999;
77(5\ :  416-422.

SERM
(raloxifene)

Bisphosphonate
(alendronate)

Key:
. .for efficacy.' ]-if : strong evidence; ++ : good evidence; I : some eyidence;

0 - no effects
. for safety, suitability and cost; ** : verl desirablefeatures; * : desirablefeatures;

- : undesirable features
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