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In the DIVA study in women with postmenopausal osteoporosis, intravenous
(i.v.) ibandronate injections (2mg every 2 months [q2mo] or 3mg every 3 months
[q3mo]) achieved superior efficacy (p<0.001)1, 2 to an established daily oral
ibandronate regimen (2.5mg)3 for lumbar spine bone mineral density (BMD;
6.4% and 6.3% vs 4.8%, respectively, at 2 years). BMD is an important com-
ponent of bone strength along with the rate of bone turnover and the structure
and material composition of bone. The efficacy and safety of both i.v. ibandr-
onate regimens are being further investigated in a 3-year long term extension
(LTE) of the DIVA study. This is a multinational, open label, parallel group
extension study. Women who had completed 2 years in DIVA and whose
compliance was ‡75% in the last year of DIVA were eligible. Patients continued
to receive the i.v. ibandronate regimen that they had received in DIVA, either
2mg q2mo or 3mg q3mo, or were re-randomised from daily oral ibandronate.
All patients also received calcium and vitamin D supplements. Data from the
first year of the LTE have been analysed. A post-hoc, pooled analysis will also be
conducted on the subgroup of patients who received i.v. ibandronate throughout
the 2 years of the DIVA study and then continued on this treatment into the
DIVA study LTE. Of the 1,386 patients who received ibandronate in DIVA, 781
were enrolled into DIVA LTE. Of these, 758 comprised the ITT population (2mg
q2mo, n=365; 3mg q3mo, n=393, ITT). Compared with BMD gains at the 2-
year endpoint of DIVA, additional mean gains in lumbar spine BMD of 0.92%
and 0.95% were seen with the 2mg and 3mg regimens after the first extension
year of the DIVA study LTE. Additional gains in BMD were also observed at
the total hip (0.48% and 0.13%, respectively). Reductions in serum CTX were
maintained from the 2-year endpoint of DIVA; median reductions in peak levels
at month 6 of DIVA LTE were 81.7% (2mg q2mo) and 85.7% (3mg q3mo) and
median increases in trough levels at month 12 were 18.3% (2mg q2mo) and
9.81% (3mg q3mo). In conclusion, further increases in lumbar spine BMD were
observed in patients who received an additional year of 2mg q2mo or 3mg q3mo
i.v. ibandronate in DIVA LTE and the substantial reductions in bone turnover
seen in DIVA continued to be maintained.
1. Delmas PD, et al. Arthritis Rheum 2006;54: 1838–46.
2. Emkey R, et al. Arthritis Rheum 2005;52: 4060 (Abstract L8).
3. Chesnut CH, et al. J Bone Miner Res 2004;19: 1241–9.
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Background and aim: Most data about Teriparatide come from studies on
patients naı̈ve to antiresorptives (AR). Addition of alendronate to PTH seems to
reduce the bone forming effect of PTH, while Raloxifene plus Teriparatide
combination seems to increase the effect on BMD. Few data are available about
Teriparatide in patients already on AR, particularly those that fractured again
while on treatment (Non-Responder patients, NR). Aim of the study is to
evaluate the efficacy of combination therapy with teriparatide and raloxifene vs.
teriparatide alone, in multifractured patients non-responders to previous AR.
Materials and Methods: The study was a randomized 6-months clinical trial,
including 31 non-obese, non-smokers, female patients, ‡ 70 years-old, with BMD
T-score < )2.5. Each patient had 2 vertebral fractures (according to semi-
quantitative method of Genant et al.), the second one happened while being on
AR. Seventeen patients received combination therapy with daily 20 mcg s.c.
teriparatide and daily oral 60 mg raloxifene (group 1) and 14 patients received
daily 20 mcg s.c. teriparatide alone (group 2). All patients were evaluated, by
DEXA, for BMD at lumbar spine and T-score at baseline and after 6-months of
treatment. Differences and mean increases in BMD and T-score at baseline and
after 6 months between the two groups were compared by Student T test; a p<
0.05 was considered statistically significant. Results: Safety was good in all

groups. BMD and T-score at baseline and after 6 months are showed in tab 1.
While patients treated with teriparatide alone showed only a slight increase in
BMD and T-score, those treated with combination therapy experienced a sig-
nificant increase in BMD and T-score at 6 months vs. baseline (p<0.05). Con-
clusion: Among patients treated with AR, those treated with alendronate seem
to suffer a delay in BMD increase likely due to the suppressive effect of this
molecule. NR patients have a greater urgency to increase bone mass. Earlier data
suggest that combining Teriparitide and alendronate might be counterproduc-
tive. This report suggests that combination of raloxifene and teriparatide is well
tolerated in multifractured NR patients and increases BMD more rapidly than
teriparatide alone.
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Background: Most data about Teriparatide come from studies on patients

naı̈ve to antiresorptives, few data come from studies on patients that used an-
tiresorptive therapy prior teriparatide (TPTD). Aim: to evaluate the increase of
T-score, ALP, VAS, spine fracture after 18 months of TPTD, particularly how
increase data in patients treated with alendronate, risedronate or raloxifene
before TPTD.

Patients, methods: We observed effects of a 18 month teriparatide treatment
on BMD, ALP, Pain , semi-quantitative vertebral fracture index (Genant) and
Spine deformity index (SDI) in women that completed 18-month treatment with
TPTD. The study included 216 women (age 44–89 yrs, mean 71,7) in postmen-
opausal period (>5 yrs), in 6 Osteoporosis centre in Meridional Italy. All wo-
men received a daily injection 20 mcg of teriparatide associated with a dose of
500 mg of calcium and 400 U of vitamin D; in 115 women changes in T-score
at the lumbar spine were measured by DEXA; mean T-score before TPTD was
)3.6; in 101 women changes in T-score at the heel were measured by US mean T-
score before TPTD was –4.35. Serum ALP was determined. The VAS was
administrated. Baseline characteristics and semi-quantitative vertebral fracture
index before treatment with TPTD was mean 2, 25, and SDI mean 4, 3; besides
we evaluated changes in T score, VAS, ALP, semi-quantitative vertebral fracture
index and SDI distinguished patients in 3 groups: those treated with alendronate,
risedronate or raloxifene before TPTD compare this data before and after TPTD
treatment in each groups

Results: T-score increased significantly in TPTD treated. ALP increased
significantly: the mean increase after 18 months of treatment was 56%. The mean
of decrease of pain was -41% (VAS), Fracture index and SDI did not change.
Interestingly while pain decreased in 3group treated with TPTD, ALP e Tscore
increase more in group treated before TPTD with Raloxifene (+76%) than
group treated with Alendronate (+23%) and Residronate (+12%) and ALP
increase more in group treated before with raloxifene (+137%) than patients
treated before with alendronate (+57%) and residronate (+44%).

Conclusion: Improvement in BMD, ALP, pain VAS was very important,
there are not change in semi-quantitative vertebral fracture index or SDI, but in
the group treated with raloxifene was very increase BMD e ALP than patients
treated with residronate and alendronate
Conflict of Interest: None declared
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Table: Tab 1- BMD and T score baseline and after 6 months

BMD (t 0) T-score (t 0) BMD (t 6 ) T score (t 6)

Group 1 0.65±0.08 )3.31±0.58 0.71±0.08* )2.82±0.67*
Group 2 0.71±0.08 -3.10±0.60 0.74±0.07� )2.5±1.4�

*p < 0.05 vs. baseline; � p n.s. vs. baseline;
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5Internal Medicine, Fundacion Jimenez Diaz, Madrid, 6Anatomopathology, Uni-
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Ibandronate (IB) is a new biphosphonate which is being used in the treatment
of postmenopausal and corticosteroid osteoporosis, but there are few dates
about its usefulness in the prevention and treatment of osteoporosis due to
androgen lack. On the other hand, the possibility of its monthly administration,
instead of daily, presents an added advantage.

The aimof this workwas to study the effects produced by the lack of androgens
on several factors related to bone quality inmale rats, and the ability of IB, daily (d)
or monthly (m) administered, to prevent the effects produced by orchidectomy.
Forty, 9 month-old, male Wistar rats were operated (sham-operated or orchi-
dectomized). The following groups were studied: SHAM (n=10): sham-operated
rats, treated with placebo and sacrificed 20 weeks after surgery. OQX (n=10):
orchidectomized rats treated with placebo 20 weeks and sacrificed 20 weeks after
surgery (OQX+IBd and OQX+IBm): orchidectomized rats treated with 1 lg/
Kg/day or 28 lg/Kg/28 days, subcutaneous injection for 20 weeks.

After sacrifice, bone mineral density (BMD) was determined by DEXA
in situ, in the lumbar spine and in the whole left femur. Computerized micro-
tomography (lCT) in femur by Skyscan 1172, serum tartrate resistant acid
phosphatase (5b isoenzyme) and osteocalcin were performed.

OQX group presented values of lumbar and femoral BMD lower than
SHAM group. Both treatments, IBd and IBm, prevented the loss of BMD due to
orchidectomy. Results from lCT showed a decrease in BV/TV, trabecular
number, trabecular pattern factor and degree of anisotropy, and an increase in
the trabecular separation without differences in their thickness. A redistribution
of the model structure from plates to rods was also observed. Ibandronate
treatment, both daily and monthly, prevented all these changes. Also, the general
increase in bone remodelling due to orchidectomy was not observed in ibandr-
onate treated rats. The above results suggest that monthly treatment with
ibandronate is so effective as daily treatment in order to prevent changes in bone
quality due to androgen lack in rats.
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Objective: To compare the onset of fracture reduction between therapies, we
conducted a retrospective cohort study to assess the 6-month and 12-month
incidence of nonvertebral fractures and hip fractures in cohorts of female pa-
tients (over 65 years) newly treated with risedronate and alendronate.

Methods: Both risedronate and alendronate therapies have been shown to
reduce the incidence of nonvertebral fractures in randomized, placebo-controlled
clinical trials. Further analyses of these data suggested that risedronatemay reduce
fractures temporally earlier than alendronate. Patients, identified within 2 pooled
datasets of health services utilization, were new users of once-a-week dosing of
risedronate (n = 12,215) or of alendronate (n = 21,615). Two fracture outcomes
were identified: patients with a composite (hip, wrist, humerus, clavicle, pelvis, leg)
of nonvertebral fractures (n = 376 and 507 through 6 and 12months, respectively)
and hip fractures (n = 73 and 109 through 6 and 12 months, respectively). Cox
proportional hazard modeling was used to compare the incidence of fractures
between cohorts. In addition, sensitivity analyses were performed.

Results: A greater percentage of the risedronate cohort had baseline risk
factors for fracture than the alendronate cohort. After statistical adjustment for
these differences, the risedronate cohort had a lower incidence of nonvertebral
fractures [19% (p-value=0.05) at 6 months and 18% (p-value=0.03) at 12
months] and of hip fractures [46% (p-value=0.02) at 6 months and 43% (p-
value=0.01) at 12 months] than did the alendronate cohort. As with all cohort
studies, the interpretation of the results may be limited by the non-randomized
nature of the study design. However, these results do not appear to be from
baseline differences in fracture risk between cohorts and are consistent with the
results of analyses of clinical trials.

Conclusion: These results suggest that during the period studied, more pa-
tients on risedronate are protected from fracture than patients on alendronate.
Conflict of Interest: P. D. Delmas: Procter & Gamble, consultant S. L. Silver-
man: Procter & Gamble, consultant N. B. Watts: Procter & Gamble, consultant
J. L. Lange: Procter & Gamble, employee R. Lindsay: Procter & Gamble,
consultant
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Objective: In-hospital diagnosis of osteoporosis in fracture patients in the

orthopedic wards is lower than 10% and the prescription rate of treatments is less
than 5%. The present report describes the efficiency of a secondary prevention
program in Fracture patients in Orthopedic Wards (FORWARD) in a Belgian
hospital care setting.

Methods: Orthopedic surgeons willing to participate in the program were
requested to refer their patients with clinical fractures for bone densitometry and
an osteoporosis specialist’s advice.

Results: In 36 hospitals data were collected about 4116 fracture patients.
Females represented 73,5% of the population. Fracture prevalence increased
until the age of 80 to 85 years, with mean age of 78 year in women and 74 year in
men. Most of the fracture cases were hospitalized (88%) and the main fracture
type included in the program was hip fracture (45%). Previous clinical fractures
were reported in 21% of the patients. 9% had previous DXA examination or
concomitant osteoporosis treatments and were therefore excluded for DXA
referral. Appointments for DXA examination were made in 66% (n = 2718) of
the patients and results were obtained from 53% (n = 2181). The diagnostic
classification was as follows: osteoporosis 56%, osteopenia 33% and normal
bone density 11%. Nearly all cases were referred for diagnostic confirmation of
the problem by an osteoporosis specialist, mainly rheumatologists and physio-
therapists. Final clinical diagnosis of osteoporosis was accepted in 39% of the
cases. Treatment with calcium and vitamin D was started in 1303 patients (31%),
with bisphosphonates in 888 patients (21%) and with SERMs or others drugs in
108 patients (<3%). No data about compliance to these treatments were ob-
tained in the present project.

Conclusion: The active referral by orthopedic surgeons of the fracture pa-
tients in the orthopedic ward to DXA units and osteoporosis specialists results in
the identification of osteoporosis in 39% of the patients. Implementing effective
measures and treatments for (secondary) fracture prevention in this high risk
population could lead to cost-savings in the short term. Initiatives to promote
the patient flow needs to be elaborated and maintained by an active local care
organisation.
Conflict of Interest: None declared
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Dual energy x-ray absorptiometry is a primary diagnostic tool for assessing

skeletal fragility. Bone geometry, spatial distribution and micro-architecture also
play important roles in bone strength. We evaluated a new method to measure
bone volume from femur DXA scans, comparing the calculated virtual mea-
surements to known volumetric measurements in animal femur samples.

Materials and methods: A total of 25 proximal pig femurs (mean weight
78 kg and age 5 months) were evaluated. The pig femurs were scanned with a
narrow angle fan beam DXA device (GE Lunar Prodigy), using standard
femur scan mode. Virtual bone volume was derived with special software by
summing the individual 0,25mm slice volumes obtained from each cross sec-
tional area, and assuming a variable elliptical geometry. True bone volume
was calculated for two sections, femoral neck (FN) and femoral head (FH),
sliced from the pig femur, with the cut axis perpendicular to the FN-axis. The
Cavalieri method of fluid displacement was used to calculate the volume of
these sections. The DXA scans and the Cavalieri measurements were repeated
three times to determine in vitro reproducibility. Measurements were com-
pared by a paired sample T-test and the relationship was studied by linear
regression equation and Pearson’s bivariate correlation. Accuracy error was
calculated as (1 - r2), reported as a percentage. The measurement reproduc-
ibility was shown as the coefficient of variation (CV) and results were ex-
pressed as a percentage.

Results: There was a strong correlation between the virtual DXA 3)D and
the Cavalieri 3-D measurements at the FN (r2=0.938, p<0.0001) and for the
FN+FH (r2=0.928, p<0.0001). The paired t-test did not show significant
differences between the measurements. Using the Cavalieri measurements as
reference, the accuracy error for calculated volume was 12% at FN and 13.8%
for FN+FH. The CV for FN and FN+FH calculated volume was 5.66% and
4.93% respectively. The true volume CV for FN and FN+FH was 3.61% and
1.7%.

Conclusions: Even assuming a fixed relationship between geometrical shape
and animal specimen, our results showed a very good correlation between
measured 3-D volume and the 3-D volume calculated from a DXA-scan. This
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