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Summary

Clodronate belongs to Bisphosphonates family and it

has been studied especially for osteoporosis treatment,

Paget’s disease, osteolytic metastases, hypercalcemia

malignancy and some childhood skeletal diseases. Besi-

des the osteoporosis treatment, it has been successfully

used for treating tumoral osteolysis and for bone locali-

zation of multiple myeloma, hypercalcemia malignancy,

primary hyperparathyroidism, Paget’s disease and al-

godystrophy.

Filipponi study showed a statistically significant reduc-

tion of the incidence of vertebral fractures after 4 years

of treatment with clodronate, intravenously administered

at a dose of 200 mg every three weeks.

Frediani study, published in 2003 on BONE, proved the

clodronate efficacy in the prevention of fractures caused

by glucocorticoid-induced osteoporosis (GIO). Clodrona-

te doses of 800 mg/day per os and 100 mg i.m./week are

substantially equivalent, because the oral absorption is

about 1,9%. A higher efficacy on BMD was documented

in various works, especially in cohorts of patients with a

greater fracture risk, using higher doses (1600 mg per

os). This has led to the hypothesis of using clodronate

200 mg i.m. formulation. Clodronate is an osteoporosis

drug that can be  assumed  in different doses (100 mg

i.m./week,  clodronate 200 mg i.m. every 2 weeks) consi-

dering the risk band, identified by algorithms (FRAX o

DeFRA), by BMD and by the presence of at least one risk

factor. That means that it is possible to envisage a diffe-

rentiated use of clodronate adapting the doses to the

fracture risk and to the severity of pain symptoms, thus

promoting a greater adherence to the therapy. To con-

clude clodronate is helpful in reducing fracture risk, is

safe, well tolerated, and has a good rate cost/effective-

ness in patients with fracture risk over 7% established

with FRAX.
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The discovery of the pharmacological activity of bisphospho-
nates, caused by a high affinity to hydroxyapatite, and of a
possible use in the treatment of skeletal diseases, goes back
to the end of 1960. Bisphosphonates have been studied es-
pecially for osteoporosis treatment, Paget’s disease, oste-
olytic metastases, hypercalcemia malignancy and some
childhood skeletal diseases. Millions of people in the world,
especially post-menopausal women, are now taking bisphos-
phonates. Bisphosphonates, besides the medicinal use, are
utilized for their chelating metal properties, in prosthetic
surgery for stabilizing nano-particles and as scintigraphic
tracer in many osteo-articular diseases. Clodronate was one
of the first bisphosphonates to be synthesized and used in
the medical field. It has been a subject of study for 30 years,
uninterruptedly. The interest in this molecule is due to vari-
ous reasons, such as: the ability to inhibit osteoclastic re-
sorption, to increase BMD, to lower the risk of vertebral and
non-vertebral fractures and to exert an analgesic effect, in-
dependent of the anti-fracture effectiveness, on inflammatory
pain, neuropathic and neoplastic, especially caused by bone
metastases from breast and prostate cancer. Clodronate
proved to have an anti-inflammatory and anti-arthritic activi-
ty, both in animal models and humans. In patients suffering
from breast cancer, clodronate provided evidence of effec-
tiveness in lowering the incidence of bone and visceral
metastases of 50%, while significantly increasing survival.
Clodronate was the first osteoporosis drug to be adminis-
tered at intervals of 8 or 15 days and for this reason and its
good tolerability, it has been widely appreciated from the
start, when there was no consolidated data in literature
about its anti-fracture efficacy. It is available in oral packs
(400 mg) and parental packs (100, 200 and 300 mg); the
most used administration is the parental one. Besides the
osteoporosis treatment, it has been successfully used for
treating tumoral osteolysis and for bone localization of multi-
ple myeloma, hypercalcemia malignancy, primary hyper-
parathyroidism, Paget’s disease and algodystrophy. As for
the osteoporosis treatment, it has been proved that the
weekly administration of 100 mg i.m. clodronate determines,
after 1-3 years of therapy, an increase of the bone mass of
4% at vertebral level (Figure 1) and of about 3% at femoral
level. Del Puente et al. tested the efficacy of 100 mg
i.m./week clodronate on a group of patients, who were non-
responders for many reasons to the alendronate oral thera-
py, documenting a statistically significant increase of BMD
after a year of observation. Filipponi et al. showed a statisti-
cally significant reduction of the incidence of vertebral frac-
tures after 4 years of treatment with clodronate, intravenous-
ly administered at a dose of 200 mg every three weeks. Mc-
Closkey et al. showed, in two double-blind studies that lasted
3 years and were published respectively in 2004 and in 2007
on JBMR, a statistically significant reduction of the relative
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risk of vertebral fractures (46%) in women suffering from
both post-menopausal osteoporosis and secondary osteo-
porosis, treated with oral clodronate at a dose of 800 mg/day
(Figure 2). In the Frediani study, published in 2003 on
BONE, the efficacy of clodronate is also proved in the pre-
vention of fractures caused by glucocorticoid-induced osteo-
porosis. Clodronate doses of 800 mg/day per os and 100 mg
i.m./week are substantially equivalent, because the oral ab-
sorption is about 1,9%. A higher efficacy on bone mass was
documented in various works, especially in cohorts with a
greater fracture risk, using higher doses (1600 mg per os)
and this has led to the hypothesis of using clodronate 200
mg i.m. formulation. In a first study, Frediani proved the den-
sitometric equivalence between clodronate 200 mg i.m.
every 14 days and clodronate 100 mg i.m. every 7 days and
subsequently, in a second study and in an off-label use, the
higher densitometric efficacy of 200 mg i.m./week compared
to 100 mg i.m./week. This finding was evident especially at
femoral level, place where the drug had previously seemed
ineffective at preventing femoral fractures, because it did not
lead to adequate bone mass increases (Figures 3, 4). It can
be assumed that, in relation to the risk band, identified by al-
gorithms (FRAX o DeFRA) by BMD and by the presence of
at least one risk factor, it is possible to envisage a differenti-
ated use of clodronate 100 mg i.m./week and clodronate 200
mg i.m. every 2 weeks, adapting the doses to the fracture risk

and to the severity of pain symptoms, thus promoting a
greater adherence to the therapy. In recent years, with the in-
troduction of algorithms that select patients at a high fracture
risk at ten years, there is much talk about the cost/benefit rela-
tionship and pharmaco-economic models that calculate the in-
tervention threshold on the basis of the drug cost, the monitor-
ing, the anti-fracture efficacy, the quality of life and how much
a community can and wants to spend. About this, a sub-analy-
sis of McCloskey’s study, conducted on 3974 patients aged
over 75, shows that clodronate is most effective on patients
with a higher fracture risk and, in another McCloskey’s study,
that the intervention threshold is “cost-effective” when the frac-
ture risk is about 7-10%. In conclusion, it is possible to say
that clodronate is effective in preventing fractures, it is well tol-
erated, it has a good therapeutic adherence and a great
cost/benefit relationship; in the end, it should be reminded that
its administration after a fracture does not prevent the normal
mineralization of the bone callus but, on the contrary, it im-
proves the degree of calcification.
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Figure 1 - Lumbar BMD variations with clodronate i.m. in patients
with post-menopausal osteoporosis.

Figure 2 - Reduction of incidence of vertebral fractures after 3 years of
treatment with oral clodronate in patients with osteoporosis (McCloskey,
2004).

Figures 3 and 4 - Clodronate effects on lumbar and femoral neck BMD
at 1 and 2 years of treatment in patients with post-menopausal osteo-
porosis (Frediani, 2011).
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