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Introduction
When the last version of the “Clinical Practice
Guidelines for Posmenopausal, Esteroid and Male
Osteoporosis”, Society of Bone and Mineral
Metabolism Research1 was produced it was agreed
that it should be revised at least every 5-6 years,
by editing a new version of the same document.
At an intermediate point –at around 2-3 years– an
update should have been produced, to include
issues which could not wait for the editing of the
new version, especially taking into account the
fact that even as the second version was written
the introduction to market of the new drugs was
already being foreseen. The following document
includes this update. It should be stressed that this
should not be treated as an entire revision of the
guides, rather only of some aspects –fundamental-
ly therapeutic issues– considered most urgent.

Given that this should not be treated as a com-
plete revision of the guides, rather only its update,
we have considered it proper to take into account
solely information relevant from the practical
point of view; specifically, information related to
the efficacy of the drugs in reducing the incidence
of fractures. We have not assessed data related to
substituted variables, such as Bone Mineral
Density (BMD) or markers for bone turnover.
However, we have included comparative studies
or non-inferiority studies regularly carried out with
BMD as a variable of efficacy, given that  they def-
initely constitute an indirect way of establishing
the usefulness of a particular drug –or in a partic-
ular way of administering them– for fractures.

Methodology
A systematic search of the bibliography in PubMed
was carried out, with two different approaches: a)
a search under “Theraputics”, of the “Clinical

Enquiries” section, using the names of the various
drugs; b) a search starting with the MeSH terms,
using the names of the various drugs, plus the
terms “fracture” or “osteoporosis”. The names of
the drugs used in the searches were the following:
etidronate, alendronate, risedronate, ibandronate,
zoledronate, strontium ranelate, oestrogens, hor-
mone replacement therapy, raloxifene, tibolone,
calcitonin, PTH, parathormone, PTH 1-34, teri-
paratide, PTH 1-84, fluoride. The period of the
bibliographic search started in January 2006, the
point at which the systematic search for the sec-
ond version of the guides ceased, and ended in
December 2008. In addition to the works found in
the systematic search over the aforementioned
period, we also considered for this update infor-
mation based on personal knowledge gained
through regular handling of the bibliography relat-
ed to this subject, and data presented at confer-
ences; this information was included even though
it was collected after the systematic search had
been completed.

In order to assess efficacy in relation to frac-
tures we analysed only works designed as clinical
trials or meta-analyses, rejecting observational
studies.

A first draft was written by the co-ordinator of
guides (JGM), which was distributed among all the
members of the Committee of Experts of the
SEIOMM charged with producing the second ver-
sion. They proposed changes to the document,
according to which a second draft was produced,
which again was sent to the members of the
Committee. Finally, with the comments on this sec-
ond draft the final, definitive version was produced,
which was approved by the Committee. The docu-
ment was submitted for the consideration of the sci-
entific societies interested in osteoporosis.

Committee of Experts of SEIOMM for the production of the guides 
(See Annex 1)

Clinical Practice Guidelines for
Posmenopausal, Esteroid and Male
Osteoporosis
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Works selected 
Postmenopausal osteoporosis
From the initial assessment of the works provided
through the aforementioned bibliographic search,
we considered of interest for inclusion in the cur-
rent update the following: two non-inferiority
studies of risedronate administered monthly2,3, two
meta-analyses of ibandronate4,5 two clinical trials
with zoledronate6,7, a clinical trial of tibolone8,
another clinical trial of PTH 1-849, and three stud-
ies of strontium ranelate10–12, the prolongation of
SOTI13 and of TROPOS14.

With the desire to offer the most complete
information, we have also included in this docu-
ment works carried out with some drugs which
are not yet approved for use in the treatment of
osteoporosis, but of which there is data (pub-
lished or communicated at conferences) on their
efficacy in reducing osteoporotic fractures. For
this reason we make reference to two clinical tri-
als of both of the new SERM (bazedoxifene15) and
another of denosumab16, and a meta-analysis of
fluoride17.

1. Risedronate
The two non-inferiority studies published on rise-
dronate administered monthly differ exclusively in
the way the drug is administered: in one trial 75 mg.
is administered in two consecutive days, while in the
other 150 mg. is given in a single day.

1.1 Non-inferiority study which compares the
effect of 75 mg. of risedronate administered on two
consecutive days, once a month (150 mg. monthly)
with that of 5 mg. daily2.

This trial was carried out with 1229 women with
postmenopausal osteoporosis, its principal objective
being the assessment of changes in BMD in the lum-
bar spinal column over 12 months. The limit of the
margin of non-inferiority was established at -1.5%.
The group treated on the daily model increased its
BMD by 3.6%, while in the group treated monthly
the increase was 3.4%. The limits of the interval of
confidence in the differences at 95% were -0.189 and
0.618%, in such a way that all the points of the afore-
mentioned interval were found within the margin of
non-inferiority. 

1.2 Non-inferiority study which compares the
effect of 150 mg. of risedronate administered one a
single day per month, with that of 5 mg. daily3. 

This study is practically superimposable on the
previous study, with the difference being in the
monthly model for the administration of risedronate
(150 mg. in a single day, instead of in two consecu-
tive days). The number of women with post-
menopausal osteoporosis included was 1094. The
limit of the margin of non-inferiority was also estab-
lished at -1.5%. The group treated on a daily basis
increased its BMD in the lumbar spinal column by
3.4%, while in those treated monthly this increased
by 3.5%. The limits of the interval of confidence in
the differences at 95% were from -0.51 to 0.27%. So,
in this case also, all the points of the aforementioned
interval were found within the margin of non-inferi-
ority.

Both trials have a level of evidence 1b, and in
view of them the monthly theraputic regimen can be
considered to be acceptable for risedronate (grade of
recommendation, A).

2. Ibandronate
Two meta-analyses of the use of ibandronate have
appeared, characterised by the use of the concept
of an “accumulated drug dose” for those patients
included in the trials at the end of a year of treat-
ment. In those trials in which the drug was admin-
istered intravenously, the accumulated dose was
considered to be the total administered by the end
of one year. In the trials in which the drug was
administered orally, the accumulated dose was
considered to be 0.6% of the total dose adminis-
tered over the same period. The two meta-analy-
ses differed fundamentally in that the first4 used
historic controls, while the second one5 did not.
On the other hand, what they had in common was
that in both cases the principal objective is non-
vertebral fractures, and that these fractures were
frequently picked up as adverse effects.

2.1 First meta-analysis
The patients in this first meta-analysis4 could

belong to four groups, depending on the quantity
of the drug accumulated per year: a) ≥ 10.8 mg; b)
5.5-7.2 mg; c) 2.0-4.0 mg; d) 0 mg (placebo
group). The outcome  variables were: a) the main
non-vertebral fractures (clavicle, humerus, wrist,
pelvis, hip, leg); b) all non-vertebral fractures; c)
all clinical fractures. The main results are derived
from the comparison of the first (≥ 10.8 mg) and
last (placebo) groups. The reduction in risk of the
first type of fracture in the group with a total accu-
mulate dose ≥ 10.8 mg. with respect to the place-
bo group was 34.4% (p = 0.032), that of the sec-
ond group 29.9% (p = 0.041) and of the third
group 28.8% (p = 0.010). The most important
methodological limitation of this meta-analysis is
that the patients assigned to the placebo group
pertained to a different study from those in whom
the accumulated dose was ≥ 10.8 mg. for which
reason it should definitely be treated as a study
with historic controls. On the other hand, the non-
vertebral fractures were noted as adverse effects in
half of the studies included in the meta-analysis. It
being difficult to establish a firm grade of evidence
for this work, we believe that in any case, in itself,
it does not merit a grade of recommendation high-
er than C.

2.2. Second meta-analysis
The fundamental difference with the previous

meta-analysis4 is that in this one5 the point of refer-
ence is not the placebo, but rather a daily dose of
2.5 mg. In the end, to avoid the historical character
of the controls, the authors compare pairs of
patients belonging to the same study. The study
includes a greater number of trials. The principal
outcome variables are the main non-vertebral frac-
tures. In the main analysis comparison has been
made between those patients with the highest accu-
mulation of drugs (≥ 10.8 mg) and those with the
lowest (5.5.mg). Another comparison was made
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between those with the highest amounts and, those
with the lowest and intermediate amounts com-
bined. The accumulated dose of 10.8 mg or more
corresponds to the combination of studies with 2 or
3 mg intravenously every 2 or 3 months (respective-
ly), and with 150 mg. orally per month. The inci-
dence of non-vertebral fractures is significantly less
in the group with an accumulated dose of ≥ 10.8 mg
than in that with an accumulated dose of 5.5 mg,
with a hazard ratio (HR) of 0.621 (0.396-0.974). The
result is similar if the high dose is compared with
the combination of the low and the medium doses.
Although this is a much more consistent work than
the previous one, it retains the limitation that it sup-
poses that the fractures are gathered as adverse
effects. In fact the authors of the work themselves
indicate that while the results are consistent with the
idea that ibandronate is efficacious in the reduction
of non-vertebral fractures, it does not provide the
same level of evidence as a clinical trial, for which
reason the level of evidence, in the best of cases,
can not be more than 2a.

In the face of this meta-analysis, we conclude
that a recommendation B can be given to iban-
dronate in as much as it refers to the diminution
of non-vertebral fractures.

3. Zoledronate
Zoledronate has already been mentioned in the
second version of the guides, but that was not
considered to be the final assessment – neither
was the algorithm included since the results of the
pivotal study of women with postmenopausal
osteoporosis (HORIZON-PFT)6 had not yet been
published. Here we comment on this work,
together with another which included men and
women, and which was carried out in patients
with a fracture of the hip (HORIZON-RFT)7. This
second study, therefore, does not strictly refer to
postmenopausal osteoporosis, but rather to senile
osteoporosis.

3.1 Pivotal study
This deals with a study6 carried out in post-

menopausal women with osteoporosis, and it is
designed as a randomized, double blind, placebo
controlled clinical trial. It was carried out with
7765 women with BMD ≤ -2.5 or ≤ -1.5 plus a
moderate vertebral fracture or two light vertebral
fractures. 21% of the patients was following treat-
ment with other antiosteoporotic drugs distinct
from the biphosphonates or PTH, such as sex hor-
mones, raloxifene or calcitonin. The study lasted
for 3 years and the patients were assigned either
to the placebo or to 5 mg of zoledronate, i.v.,
annually. The primary objective was twofold: dif-
ferences in the incidence of new vertebral frac-
tures in patients who did not follow other con-
comitant antiosteoporotic treatment, and differ-
ences in the incidence of hip fractures in all
patients. The secondary objectives were the devel-
opment of other types of  fractures (non-vertebral
fractures, whichever clinical fractures, clinical ver-
tebral fractures), changes in BMD (lumbar spinal
column, femoral neck, the whole hip) and

changes in the markers for bone turnover (CTX,
bone alkaline phosphatase and PINP), as well as
security data. The relative risk (RR) of morphome-
tric vertebral fractures after three years was 0.30
(0.24-0.38). In the case of hip fractures the HR was
0.59 (0.42-0.83). Hence, with reference to non-ver-
tebral fractures, the HR was 0.75 (0.64-0.87), in the
combination of clinical fractures it was 0.67 (0.58-
0.77), and in clinical vertebral fractures it was 0.23
(0.14-0.387). With respect  to the adverse effects,
important note should be taken of a higher inci-
dence of what the authors named “serious auricu-
lar fibrillation” in the group treated with zole-
dronate (2.5% vs.1%, p<0,001). Together with this,
and as is known from patients administered
biphosphonates intravenously, patients assigned
zoledronate presented a clinical picture of
“pseudoinfluenza” or an “acute reaction phase”,
which affected approximately 30% of the popula-
tion after the first injection, and at lower percent-
ages at subsequent injections (around 6% at the
second and 2% at the third).

3.2 Refracture study
This study7 was carried out in patients of both

sexes with a previous hip fracture. From the out-
set, it was designed to be randomised, double
blind, and placebo controlled. On this occasion
the study was carried out with 2127 patients (ratio
of women to men – 75:25), they were followed for
an average of 1.9 years. It was intended to contin-
ue the study until reaching fracture 211.The
patients were assigned a placebo or 5 mg of
zoladronate, i.v., annually. Their inclusion in the
study took place within 3 months of surgical inter-
vention. The primary objective was the appear-
ance of new clinical fractures (excluding those in
the face or the fingers). The secondary objectives
were the appearance of new clinical vertebral and
non-vertebral fractures, and fractures of the hip, as
well as contralateral changes in the BMD of the
hip, and security data previously established
(including among them, mortality). The HR of all
the new clinical fractures was 0.65 (0.50-0.84), that
of the non-vertebral fractures 0.73 (0.55-0.98), that
of the clinical vertebral fractures 0.54 (0.32-0.92),
and that of the hip fractures 0.70 (0.41-1.19). In
this trial no increase in auricular fibrillation in the
patients treated with zoledronate was observed,
however a beneficial effect of particular interest
was detected: a reduction of 28% globally in mor-
tality (from whatever cause) in the group assigned
to zoledronate (p = 0.01). Logically, also observed
were the manifestations of pseudo-influenza asso-
ciated with intravenous biphosphonates, although
in this case the incidence was significantly low
(something less than 7% with the first injection
and 0.5-1% with subsequent injections).

A post hoc analysis of this work19 has studied
whether the time elapsed from the suffering of the
fracture to the administration of the drug can influ-
ence its effect. The results suggest that the drug is
most efficacious if administered after two weeks
because maybe if it is done earlier the drug tends
to accumulate in the callous of the fracture.
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Neither of the two trials spontaneously report-
ed cases of osteonecrosis of the jaw bone. One
earlier search directed especially at the detection
of this complication in the pivotal study, signalled
the possibility that there might be a case in each
group.

Both trials have a level of evidence of 1b,
which allows the assignation to zoledronate of the
grade of recommendation A for the reduction of
vertebral, non-vertebral and hip osteoporotic frac-
tures.

4. Tibolone
A randomised, double blind, placebo controlled
clinical trial has been carried out on tibolone8

which included 4538 women from 65 to 85 years
of age, either with BMD ≤-2.5 T in the hip or lum-
bar spinal column, or with BMD ≤-2.0 T plus ver-
tebral fracture. They were assigned 1.5 mg of
tibolone daily or a placebo. The primary objective
was the appearance of new vertebral fractures, and
the secondary objective the incidence of non-ver-
tebral fractures, breast cancer, venous thrombosis
or vascular disease. The study was interrupted at
34 months because of the appearance of serious
secondary effects (ictus). The results can be sum-
marised in the following way: HR of vertebral frac-
ture, 0.55 (0.41-0.74]); HR of non-vertebral fracture,
0.74 (0.58-0.93); HR of invasive breast cancer, 0.32
(0.13-0.80); HR of cancer of the colon, 0.31 (0.10-
0.96); HR de ictus, 2.19 (1.14-4.23). The authors’
conclusion is that tibolone reduces the risk of ver-
tebral or non-vertebral fracture, of breast cancer
and possibly cancer of the colon, but increases the
risk of ictus in older women.

The level of evidence in the trial is 1b, and as
a result of this evidence we would discourage the
use of tibolone in the treatment of osteoporosis in
older women (> 65 years) and in women with risk
of ictus (grade of recommendation A).

5. PTH 1-84
As we also commented on zoledronate, PTH 1-84
was already mentioned in the second version of
the guides, but this was not considered as a final
assessment because the results of the pivotal
study9 had not yet been published, nor had it been
approved for commercial use. What follows is a
more detailed account of this study.

It consisted of a randomised, double blind place-
bo controlled clinical trial which involved 2532 post-
menopausal women who complied with one of the
following criteria: A/ aged 45-54 years and I) BMD
≤ -3 T in the lumbar spinal column femoral neck or
the whole hip, without vertebral fractures or II)
BMD ≤ -2.5 T and 1-4 previous vertebral fractures;
B/ aged ≥ 55 years and I) BMD ≤ -2.5 T without ver-
tebral fractures, or II) BMD ≤ -2.0 T and 1-4 previ-
ous vertebral fractures. Approximately 19% of the
patients presented with at least one vertebral frac-
ture at the time they were included. The patients
were assigned 100mg/d. of PTH 1-84 administered
subcutaneously, or a placebo, for 18 months. The
principal objective of the study was the appearance

of new vertebral fractures and changes in the BMD.
The RR for new vertebral fracture was 0.42 (0.24-
0.72) and for non-vertebral fracture 0.97 (0.71-1.33).
The percentage of women included in intention to
treat analysis was 67.2%.

The level of evidence is 1b with a grade of rec-
ommendation A for the reduction of vertebral frac-
tures.

6. Strontium ranelate
The results after 5 years10 of the TROPOS study,
whose results after 3 years14 were already com-
mented upon in the second version of the Guides,
and whose principal objective was to study the
effect of the drug on non-vertebral fractures, have
been published. It was carried out as a ran-
domised, double blind clinical trial in 5091
women who had been assigned 2g/d of strontium
ranelate or a placebo over 5 years. At 3 years the
RR of non-vertebral fractures had been reduced
by 16%. A post hoc analysis carried out in women
of 74 or more years with BMD in the femoral
neck equal to or less than -2.4 T (reference: pop-
ulation NHANES III) showed a reduction of 36%.
Vertebral fractures were reduced by 39%. The
analysis at 5 years was planned in advance fol-
lowing the protocol. The number of women
included in the intention to treat analysis was 97%
of those originally included in the study, although
the percentage who completed it was 53%. Those
who were lost divided in a similar way in the two
groups. The RR for non-vertebral fractures was
0.85 (0.73-0.99) and for the vertebral fractures,
0.76 (0.65-0.88). The post hoc analysis to assess
the effect on hip fracture in high risk women
showed an RR or 0.57 (0.33-0.97). The security
profile of strontium ranelate was similar to those
of the 3 year study.

There has also been published the results after
4 years12 of the SOTI study13, whose principal
objective was to study the effect of strontium
ranelate on vertebral fractures, and whose results
after 3 years were also commented on in the pre-
vious version of the Guides. It consisted of a ran-
domised, double blind, placebo controlled clinical
trial carried out in 1649 postmenopausal women
with at least one vertebral fracture. The group
assigned to the treatment received 2g/d of stron-
tium ranelate. At 3 years the RR for vertebral frac-
tures had been reduced by 49%. The work on
which we are now commenting presents the
results of reduction in fractures at the fourth year.
The intention to treat analysis included 87.6% of
the women, with those lost at the end of the study
at 30%. The RR for vertebral fractures was 0.67
(0.55-0.81). The RR for peripheric fractures was
0.92 (0.72-1.19). The original design of the study
included an additional analysis at 5 years, after
which half the women in the group having treat-
ment moved to receiving the placebo, and all
those receiving the placebo, received the treat-
ment, but, this analysis at the fifth year was not
intended to provide data regarding efficacy in
fractures, but regarding the evolution of BMD.
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Finally, data has been presented from a study11

which analyses the effects of prolonging the inges-
tion of strontium ranelate over three years –in an
open regimen– in women who had received the
drug over 5 years in the SOTI or TROPOS stud-
ies10,12. The data refer exclusively to patients treat-
ed with strontium ranelate over 8 years, without
there being a placebo group (all were treated from
the start of the aforementioned studies, for four or
five years). What is assessed in this work is the
incidence of vertebral or non-vertebral fractures
over these three years of prolongation, comparing
it with their incidence during the first three years
the patients were followed (that is, during the
SOTI and TROPOS studies). The authors did not
find significant differences, and concluded that
this suggests that strontium ranelate maintains its
efficacy in relation to both types of fracture over 8
years. The values for the incidence of the said
fractures in both periods were as follows:  for ver-
tebral fractures, 13.7% for the last 3 years and
11.5% for the first 3; for non-vertebral fractures,
12.0% for the last 3 years and 9.6 for the first 3.
The drug was tolerated well.

In conclusion data has been presented which
indicates that strontium ranelate maintains its effi-
cacy in relation to vertebral fracture for at least 4
years, and for non-vertebral fractures, for at least
5. There are, in addition, data which suggest that
this happens over a longer period (8 years). A post
hoc analysis with respect to hip fracture carried
out after 5 years of treatment indicates results sim-
ilar to those observed after 3 years. The results of
these works while providing valid information
with respect to the duration of the effectiveness of
the drug, do not change the recommendations of
these Guides in this respect, for which reason a
recommendation A is retained in relation to verte-
bral and non-vertebral fractures, and B with
respect to hip fractures.

7. Bazedoxifene
Bazedoxifene has been studied in a randomised,
double blind, placebo controlled clinical trial15,
which included 6847 postmenopausal women
with osteoporosis, assigned 20 or 40 mg/d. of
bazedoxifene, 60 mg/d of raloxifene, or a place-
bo. The primary objective was the appearance of
non-vertebral fractures, and changes in BMD and
in the makers for bone turnover. With respect to
the placebo group, the RR for vertebral fracture
for the group treated with bazedoxifene at a dose
of 20 mg/d was 0.58 (0.38-0.89); for the group
treated with bazedoxifene at a dose of 40 mg/d it
was 0.63 (0.42-0.96); and for the group treated
with raloxifene, 0.58 (0.35-0.89). None of the
three treatments reduced non-vertebral fractures
in relation to the placebo, but in a post hoc analy-
sis, bazedoxifene at a dose of 20 mg/d showed an
RR in this type of fracture of 0.50 (0.28-0.90) in
women with I) BMD in the femoral neck of ≤ 3T,
or II) with one or more moderate or serious ver-
tebral fractures, or III) with multiple light frac-
tures.

8. Denosumab
As in the case of zoledronate and PTH 1-84, deno-
sumab was already mentioned in the second ver-
sion of these guides, but was not considered in
the final assessment because the results of its piv-
otal study had not yet been published nor had it
been approved for the market. Its efficacy has
been evaluated in the FREEDOM (Fracture
Reduction Evaluation of Denosumab in
Osteoporosis Every 6 Months) study, whose
results have been published recently16, although
the drug is still not yet commercially available.
The study consists of a randomised, double blind,
placebo controlled clinical trial which involved
7868 women between 60 and 90 years of age with
values of BMD of less than -2.5 T in the lumbar
spinal column or whole hip. For ethical reasons
women who presented with BMD lower than -4.5
T in the aforementioned areas, and those who had
previously suffered from one serious, or two mod-
erate fractures, were excluded. The patients were
assigned 60 mg. of denosumab, or the placebo,
subcutaneously every 6 months for 3 years. The
principal objective of the study was the appear-
ance of new vertebral fractures, while the second-
ary objectives included the appearance of non-
vertebral or hip fractures. The study of the follow-
ing adverse effects was established beforehand:
infections, neoplasic processes, hypocalcemia,
delay in healing of fractures and osteonecrosis in
the jaw bone. The number of women included in
the analysis of vertebral fractures was 7393. The
RR for new radiographic vertebral fracture was
0.32 (0.26-0.41). The RR for non-vertebral fracture
was 0.80 (0.67-0.95) and for the hip, 0.60 (0.37-
0.97). The reduction in symptomatic vertebral frac-
tures was similar to that for the radiographic frac-
tures. Not a single example of any of the adverse
reactions to denosumab listed above, was
observed. Although a higher incidence of eczema
(3% vs 1.7%), flatulence (2.2% vs 1.4%) and seri-
ous celulitis (0.3% vs one patient [<0.1%]), was
noted.

The level of evidence is 1b, with a grade of
recommendation of A for the reduction of verte-
bral and non-vertebral, and hip, fractures.

9. Flouride
Numerous clinical trials have been carried out with
fluoride, with disparate results. In 2008 a meta-
analysis was published17 whose conclusion is that
fluoride is efficacious in reducing osteoporotic frac-
tures when administered in specific doses. It includ-
ed 25 studies, and its overall results show an
absence of the effect of fluoride on both vertebral
and non-vertebral fractures. However, with a daily
dose ≤ 20 mg of fluoride (152 mg of monofluo-
rophosphate or 44 mg of sodium fluoride) a signif-
icant reduction is observed in both vertebral frac-
tures (OR = 0.3; 0.1-0.9) and non-vertebral fractures
(OR = 0.5; 0.3-0.8).

These Guides do not make recommendations
on the use of non-approved drugs even for their
application as a treatment for osteoporosis.
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Osteoporosis in men
We have not found a single work which presents
new data on efficacy in the reduction in risk of frac-
ture in male osteoporosis in relation to comments
in the second version of the SEIOMM Guides. The
refractory study of work on zoledronate7 included
males, but the corresponding results have not been
commented on in an independent publication.

By analogy with aledronate and risedronate, and
given that there are no reasons to think that the
effect of zoledronate should be different in women
from in men, SEIOMM includes zoledronate among
those drugs recommended for treatment of male
osteoporosis. Similar reasons meant that  the second
version of the Guides recommended the use of teri-
paratide for osteoporosis in males with high risk of
fracture, a recommendation which has subsequently
been endorsed by the EMEA.
Steroidal osteoporosis
With reference to osteoporosis related to glucocor-
ticoids, for the production of this update we have
included two works, one on teriparatide, and  the
other on zoledronate.

1. Teriparatide
The efficacy of teriparatide in glucocortisoidal
osteoporosis has been studied in a randomised,
double blind clinical trial with active control, in
which were compared the effect of 20 μg of PTH
1-34/d. with 10 mg of aledronate administered
daily over 18 months19. It involved 428 men and
women from 22 to 89 years of age with osteoporo-
sis who had received glucocorticoids at a dose
equivalent to or higher than 5 mg daily of pred-
nisona for at least 3 months. The primary objective
consisted of the changes in BMD of the lumbar
spinal column. The secondary objectives were
changes in BMD for the whole hip, in the mark-
ers, in the incidence of fractures and security data.
The percentage of patients who experienced a
new vertebral fracture in the group assigned PTH
1-34 was 0.6%, and in those assigned aledronate,
6.1% (p = 0.004). There were no significant differ-
ences in non-vertebral fractures.

A prolongation to 3 years, whose results were
presented at the Conference of the ASBMR in 2008,
confirmed the significant difference regarding verte-
bral fractures (1.7% vs 7.7%; p = 0.00720). It contin-
ued without there being significant differences in
non vertebral fractures.

The level of evidence in the trial is 1b, and sup-
ports the assertion that PTH 1-34 possesses a greater
efficacy than aledronate in the reduction of vertebral
fractures in patients treated with glucocorticoids
(recommendation A).

2. Zoledronate
The efficacy of zoledronate in steroidal osteo-
porosis has been studied in a non-inferiority
trial21, lasting a year, which compared the effects
of zoledronate, administered intravenously at a
dose of 5 mg/year, with those of risedronate,
administered orally at a dose of 5 mg/day. The
population of this study was made up of 383

women who were being treated with 7.5 mg of
prednisone. The intervention qualified as “treat-
ment” when the women had been receiving the
corticoid for more than three months, and as “pre-
vention” when they had been receiving it for less
time. The primary objective it considered were
changes in BMD in the lumbar spinal column, and
the limit of the margin of non-inferiority was set
at -0.7% for the treatment, and at -1.12% for the
prevention. The secondary objectives were
changes in the apendicular BMD and the inci-
dence of vertebral fractures. All the IC points of
the differences for the treatment group (limits
0.67-2.05) and for the prevention group (limits
1.04-2.88) were within the non-inferiority margin.
In fact, zoledronate causes increases in BMD sig-
nificantly greater that zoledronate in the lumbar
spinal column, as much in treatment (4.06 ±
0.28% vs 2.71 ± 0.28%; p < 0.0001) as in preven-
tion (2.60 ± 0.45% vs 0.64 ± 0.46%; p < 0.0001).
They were also higher in the femoral neck (1,45
± 0,31% vs 0,39 ± 0,30%; 1,30 ± 0,45% vs -0·03 ±
0,46%; p < 0,005 in both cases). No differences in
the incidence of fractures was observed. 

The trial has a level of evidence of 1b, and
allows a recommendation for the use of zole-
dronate in glucocorticoidal osteoporosis with a
level of recommendation A.

Calcium and vitamin D
During the time which has passed since the editing
of the second version of the Guides a diverse num-
ber of trials and meta-analyses in relation to the use-
fulness of both substance in the treatment of osteo-
porosis have been carried out. However, we do not
consider it necessary to consider them in this
update, since not one case results in a single change
in the recommendations made in these Guides. In
the case of these substances is it concluded that
“Female patients treated with antiresorptive or ana-
bolics should receive adequate calcium and vitamin
D supplements” (recommendation A).

As in the majority of the trials considered in the
second version, so in those included in this update
calcium and vitamin D was administered both to
those patients assigned to the treatment groups, as
well as those assigned to the placebo group,
which is one of the reasons for recommending its
use in patients being treated for osteoporosis. 

General conclusion
Since the editing of the current version of the
SEIOMM Guides to osteoporosis, a range of works
have appeared with information on the efficacy of
different drugs in the reduction of the risk of
osteoporotic fractures.

Independently of whether these works carry
data of interest on the use of the different drugs to
which they refer, the Committee charged with pro-
ducing this update to the Guides considers that
the contents of the information referred to only
advises the introduction of one change in the
algorithm proposed in the current Guides. This
change refers to the inclusion of zoledronate.
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Zoledronate shares with aledronate and rise-
dronate –the drugs proposed as standard treat-
ment– its efficacy over the three types of fracture:
vertebral, non-vertebral, and hip. Its administra-
tion, is also very comfortable –once a year– which
can facilitate adherence. However, it has some
inconvenient aspects, such as its intravenous use
and its somewhat higher cost. These reasons have
caused us to include zoledronate in the algorithm
within the group of standard treatments, although
indicating the necessity of assessing with the
patient which type of drug is preferable to them.
Probably, considering all the aspects together,
zoledronate constitutes the alternative, within
those drugs of choice, for patients who want to
avoid taking drugs orally, or who prefer not to be
dependent on taking a drug every week (e.g.
polymedicated patients). The committee is aware,
however, that its intravenous administration can
pose a limit to the use of this drug in those cases
in which there is no adequate means available, as
can occur in Primary Care Centres.

PTH 1-84 has not demonstrated its efficacy in
non-vertebral fractures, and as a consequence the
Committee charged with the production of this
update found no reason to place it with teri-
paratide. Its therapeutic characteristics place it, on
the contrary, together with the drugs which only
reduce vertebral fractures. 

Otherwise, although some drugs included in
the current algorithm can be seen to have
strengthened their position through data provided
more recently, this Committee considers that the
basic scheme of the aforementioned algorithm
should be maintained in its current form, consid-
ering the drugs of choice to be aledronate and
risedronate, to which is now added zoledronate
for occasions when the patient or the doctor
thinks that annual intravenous administration of
the drug is preferable. In a case in which the doc-
tor thinks that there is an inadequate therapeutic
response, or in situations of high risk of fracture
(equivalent to the presence of two previous frac-
tures), it is recommended that teriparatide should
start to be used, and should continue for 24
months after an antiresorptive (it should be noted
that in the previous version it was recommended
that the treatment should only last for 18 months,
this having been changed by the EMEA). The algo-
rithm indicates that when there are other reasons
for not using the standard treatment (poor toler-
ance, personal preference, etc.), the use of other
drugs can be considered, essentially strontium and
ibandronate. Finally, in cases in which a female
patient has a high risk of  fracture of the lower hip
(densitometry of the hip above the range for
osteoporotics), especially if there is an added risk
of breast cancer, one can have recourse to ralox-
ifene.

The recommendation for male osteoporosis
remains the same as that in the previous docu-
ment (aledronate and risedronate as first choice,
etidronate and calcitonin as alternatives, and teri-
paratide in cases of high risk of fracture or of inad-

equate response), to which is now added zole-
dronate as a consideration to take into account
from the start when the patient or the doctor
prefers it.

The scheme for steroidal osteoporosis is much
the same: aledronate and risedronate as a first
choice, zoledronate also as a first choice if it is
considered preferable in the specific circum-
stances that pertain to the case, and teriparatide if
the risk of fracture is high or the response is not
thought adequate. The indications for zoledronate
and teriparatide did not figure in the earlier docu-
ment.

Finally, we would like to stress that the appli-
cation of whichever algorithm should be carried
out with flexibility, taking into account the prefer-
ences of the patient, the opinions of the doctor
and the possibilities of the health system. These
factors are especially important when it is neces-
sary to take decisions in respect of drugs which
are found at the same level of choice.

Representatives of other Spanish scientific
societies who have evaluated the Guides and
formulated opinions on them
Luis Aguilera García (Sociedad Española de
Medicina de Familia y Comunitaria [SEMFYC]),
Javier Ferrer Barriendos (Sociedad Española para
el Estudio de la Menopausia [AEEM]), José
Filgueira Rubio (Sociedad Española de Medicina
Interna [SEMI]), Jordi Fiter Areste (Sociedad
Española de Reumatología [SER]), Antonio Herrera
Rodríguez (Sociedad Española de Traumatología
y Cirugía Ortopédica [SECOT]), Aida Iglesias
García (Sociedad Española de Medicina Rural y
General [SEMERGEN]), Guillermo Martínez Díaz-
Guerra (Sociedad Española de Endocrinología y
Nutrición [SEEN]) y Pilar Mesa (Sociedad Española
de Geriatría y Gerontología [SEGG]).

ANNEX 1
Committee of Experts of the SEIOMM

Jorge Cannata Andía, Antonio Cano Sánchez,
Cristina Carbonell Abella, Manuel Díaz Curiel,
J. Bernardino Díaz, López, Adolfo Díez Pérez,
Jordi Farrerons Minguela, Alberto García
Vadillo, C. Gómez Alonso, J. González Macías,
N. Guañabens Gay, Federico Hawkins
Carranza, E. Jódar Gimeno, Javier del Pino
Montes, Pedro Mezquita Raya, Ana Monegal
Brancós, M. Muñoz Torres, Xavier Nogués
Solán, José Manuel Olmos Martínez, Pilar
Orozco López, L. Pérez Edo, Ramón Pérez
Cano, Lluis Pérez Edo, Pilar Peris Bernal, J.
Manuel Quesada Gómez, José Antonio Riancho
Moral, L. del Río Barquero, Daniel Roig
Escofet, Manuel Sosa Henríquez y Antonio
Torrijos Eslava.
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