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SESSION 3:
PREVENTION AND
TREATMENT OF
OSTEOPOROSIS

THE CONVENTIONAL DRUGS

The conventional treatment re-
lies on either antiresorptive drugs
(bisphosphonates such as alendro-
nate, risedronate, and calcitonin),
or osteoblast stimulating drugs
(fluorides), associated with cal-
cium, and increasingly also with
vitamin D, the latter being often
deficient even in healthy younger
subjects. In postmenopausal
women, hormone replacement
therapy (HRT) is either added, or
serves itself as treatment. Limi-
ting facts of these treatments are
the following: fluorides could not
decrease fracture incidence, oral
bisphosphonates are often inter-
rupted for gastric intolerance,
and HRT raises the fear of breast
cancer and of bleeding. In the
average, fracture risk can be re-
duced by 30–50 % after 2 to 5
years, whatever treatment used.
Not only these treatments are of
limited average efficacy, they are
in part also characterized by
high numbers of patients to treat
for avoiding one fracture, espe-
cially hip fractures. E.g., almost
100 patients with high risk of
fracture have to be treated with
bisphosphonates for 3 years, in
order to prevent one single hip
fracture.

Which improvements can be ex-
pected with the already known
and the conventional drugs?

First, the new bisphosphonates,
e.g., ibandronate, zoledronate,
will hardly be more effective than
those already used. The higher
doses which have to be taken
only once a week might improve
compliance. Second, the intrave-
nous administration of bisphos-

phonates, already tested with
many of them, especially with
ibandronate, which needs only a
few doses per year, might show
even better compliance. But the
effect on fracture incidence will
probably not be better than that
obtained with the oral route of
administration.

New data on the use of low dose
estrogens show, that with roughly
half the dose of estrogens than
those used in HRT, there is still a
clear cut effect on bone mineral
density, enough to be used in the
prevention and treatment of oste-
oporosis. Although less effective
than the doses used in conven-
tional HRT, low dose estrogen
treatments seem to have a better
effect on bone than first pre-
tended. E.g., while 2 mg of b-
estradiol lead to the known in-
crease of BMD, 1 mg still pre-
vented postmenopausal bone
loss, all patients showed either
no loss or a small rise in BMD
[1]. The new preparations of low
dose continuous-combined HRT,
which obviously have less side
effects and a lower risk profile
than conventional HRT, can be
given to elderly osteoporotic pa-
tients and might be especially
appropriate for combined treat-
ments.

Higher efficacy can be expected
from the combination of drugs.
Synergistic effects have been
shown with the combination of
monofluorophosphate and HRT
[2], but also with bisphosphon-
ates [3] or calcitonin combined
with HRT. PTH too has been
tested in combination with
estrogens [4], and also with
bisphosphonates, as well as fluo-
ride with bisphosphonates [5].
But despite their high potential for

therapeutic improvement, com-
bined treatments have yet been
insufficiently tested.

Sequential treatments, so far un-
tested, also might increase the
efficacy of already known drugs.
E.g., stimulation of bone forma-
tion with fluorides or PTH could
be followed by antiresorptive
treatments, i.e., bisphosphonates,
as successfully demonstrated in
rats [6].

NEW DRUGS

Hormonal treatments of post-
menopausal osteoporosis can be
improved by new classes of
estrogen-derived substances, the
SERMS, esp. raloxifen [7], and
tibolone [8]. Both were shown
to be effective in treating and
preventing osteoporosis. They
might replace conventional HRT
in the prevention and the treat-
ment of osteoporosis. Both in-
crease BMD, decrease fracture
risk, and avoid bleeding and the
breast cancer risk. By this, they
not only can be given to patients
with a history of breast cancer
and with intolerance of estrogens,
it will be acceptable for all pa-
tients and physicians who fear an
increased risk of breast cancer. In
addition, it will become easy to
combine bisphosphonates, fluo-
ride, and calcitonin with SERMS
or with tibolone, and to increase
by that the efficacy of the con-
ventional treatments. A result of
recent discoveries, statins, resp.
HMG Co-A reductase inhibitors,
well known and widely used,
seem to prevent osteoporosis in
humans as agonists of bone for-
mation [9].

P. Burckhardt
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Which are the new drugs in
development?

As bone forming agents, PTH and
PTH analogues showed various
positive effects in animals. PTH
1-34 was effective in glucocorti-
coid-induced osteoporosis [10]
and in postmenopausal women
[4]. In combination with estrogens,
PTH achieved an increase of
BMD of about 30 % in lumbar
spine and of over 10 % at the
femoral neck in 2 years [11], an
effect which has never been
reached with the actual treat-
ments. PTHrP analogue increased
lumbar BMD by almost 10 % in 6
months only [12]. But if these
outstanding efficacies will be ex-
ploited for the development of
commercially available drugs, is
still open.

Growth hormone, although effi-
cacious in animal models, did not
yet show positive effects on BMD
in the human. The oral GH secre-
tagogue MK-677 increased bone
formation in obese males [13].
RhIGF-I/IGFBP3 (somatokine)
stimulated bone metabolism in
elderly women [14]. More sim-
ple, strontium ranelate, which
stimulates bone formation and
also inhibits bone resorption, in-
creases BMD, and was effective
in the treatment of vertebral oste-
oporosis [15]. High expectancies
are placed into the bone morpho-
genic proteins, which promote
cell differentiation into osteo-
blasts, and showed positive ef-
fects on bone in animals.

As inhibitors of bone resorption,
osteoprotegerin, a novel TNF-
receptor family member, which
diverts the RANK ligand which is
essential for osteoclast recruit-
ment and activity, profoundly

inhibits endosteal bone resorption
in the animal and recently also in
postmenopausal women [16] and
might offer new possibilities. In-
hibitors of cathepsin K, produced
by the osteoclasts, prevent bone
resorption in the rat. Inhibitors of
the metalloproteinases, produced
by the osteoclasts for degradation
of the bone matrix, are also prom-
ising. But although tested since
many years in basic research,
they are not yet brought to the
level of clinical testing.

Last newcomer, the gene therapy,
offers new possibilities, e.g., the
suppression of osteoclasts by epi-
dermal growth factor receptor
induced by adenovirus into osteo-
clasts, so far tested in animals.
Stimulation of bone formation
could be achieved in basic re-
search by introducing mineraliza-
tion protein LIM-1 into bone mar-
row [17], or BMP-7 into gingival
fibroblasts [18], or plasmid ex-
pression vector delivery of fibro-
blast growth factor into bone mar-
row [19]. The application of these
techniques to human medicine
still requires more research.

More pragmatic, prevention of
falls, which are as responsible for
hip fractures as osteoporosis,
should be improved, appropriate
physical exercises promoted and
hip protectors more often used.
The latter showed to be highly
effective when applied in elderly
residents of homes.

CONCLUSION

The actually available drugs are
of restrictive efficacy. Spectacular
increases of BMD were achieved
with PTH and analogues, but

their introduction into the market
is yet uncertain. New substances
are in development for inhibiting
bone formation, and also for
stimulating bone formation.
Osteoprotegerin already showed
high efficacy in humans. Until
several of these new drugs arrive
to clinical application better use
of the known drugs is advised, by
exploiting the possibility of com-
bined and sequential treatments.
Non-pharmacological interven-
tions need to be tested more seri-
ously and might get more atten-
tion.
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