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Different fracture risk profile
In patients treated with anti-osteoporotic

drugs in real-life
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SUMMARY
In this retrospective study, we intended to investigate the baseline fracture risk profile in patients who started

treatment with different anti-osteoporotic medications.

We analyzed retrospectively the fracture risk calculated with DeFRA, a validated FRAX derived tool, in wom-
en who started an anti-osteoporotic treatment from 2010 to 2017.

We analyzed baseline data of 12,024 post-menopausal women aged over 50 years. Teriparatide initiators had a
baseline 10-year risk of major osteoporotic fracture of 82.1% with a Standard Deviation (SD) of 66.5%. Deno-
sumab initiators and zoledronic acid initiators had a greater 10-year baseline risk of fracture (54.3%, SD 46.5%
and 47.0%, SD 42.0 respectively) than patients initiated on alendronate (24.9%, SD 34.6%) and patients initi-

ated on risedronate (23.9%, SD 24.1%).

Using DeFRA, a FRAX™ derived tool, we showed significantly different fracture risk profiles in women who
were started on various therapeutic agents for the treatment of osteoporosis in routine clinical practice.
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edications that suppress bone resorp-

tion, including bisphosphonates and
denosumab, and anabolic agents, such as
teriparatide, are commonly prescribed for
the treatment of osteoporosis. Randomized
clinical trials demonstrated that teripara-
tide and denosumab are more effective than
bisphosphonates in increasing BMD (1-3).
Nevertheless, data from real-life practice
showed a substantial equivalence in terms
of prevention of fragility fractures between
denosumab and alendronate (4). It is un-
clear whether denosumab, in routine clini-
cal practice, is prescribed to patients with a
greater risk of fracture compared to alen-
dronate and other bisphosphonates. The
Fracture Risk Assessment Tool (FRAX™)
developed by the WHO Collaborating Cen-
tre for Metabolic Bone Diseases represents
a widely used tool for the calculation of
fracture risk (5). DeFRA is a new, web-
based, open source, FRAX™ derived tool
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used to assess the 10-year risk of fracture
(6). DeFRA tool comprises several varia-
bles: age, weight, height, number and site
of prior fragility fracture, family history of
hip and clinical vertebral fracture, smoking
status (as semiquantitative variable), alco-
hol intake (as semiquantitative variable),
glucocorticoid intake (as semiquantitative
variable), diagnosis of rheumatoid arthritis,
systemic lupus erythematosus, psoriatic ar-
thritis, scleroderma and other connective
tissue diseases and both hip and lumbar
spine BMD values (6, 7). The aim of this
study is to determine the baseline fractures
risk profile in patients who were started on
different anti-osteoporotic drugs.

We analyzed retrospectively the 10-year
risk of major osteoporotic fractures pre-
dicted by the DeFRA tool in post-meno-
pausal women aged over 50 years who
started an anti-osteoporotic treatment from
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2010 to 2017. DeFRA database comprises
more than 120,000 patients at high risk of
fracture. In this study we enrolled women
who were seen by 100 Italian bone special-
ists (including mainly endocrinologists and
rheumatologists) and treated with teripara-
tide and denosumab as well as other anti-
osteoporotic therapies. The bone special-
ists were based in various regions across
Italy (45% northern Italy, 25% central Italy,
30% southern Italy). Subjects with incom-
plete collection of data were excluded from
the analysis. All the women were identified
in the database with an anonymous code,
which was linked to the medical records, in
full compliance with the Italian code for
the protection of personal data. No identi-
fiers related to patients were provided to
the researchers. The results of analyses
were shown as aggregated summaries,

which were impossible to assign, either di-
rectly or indirectly, to the individual pa-
tients. This study was approved by the lo-
cal ethical committee. We used descriptive
statistics to characterize the subjects in-
cluded in this study. Means (SD) were cal-
culated for normally distributed continuous
variables and proportions were used to de-
scribe categorical variables. The differenc-
es between groups were tested with inde-
pendent-samples #-test and were consid-
ered significant when the p value was be-
low 0.05. All statistical analyses were per-
formed using SPSS Version 20 (SPSS, Inc.,
Chicago, IL, USA).

H RESULTS

We retrieved data for 12,024 women who
were initiated on an anti-osteoporotic treat-

Table I - Descriptive characteristics of 12,024 women stratified by prescribed treatment at the time of the visit.

Alendronate Risedronate Zoledronic acid Denosumab Teriparatide
N, total = 12,024 7,288 1,592 338 2,247 559
Age, years (mean + SD) 699 68+9 739 729 739
Total Hip T-score (mean + SD) —24+0.8 -24+0.8 -2.3+09 -2.6+0.9 -26+1.0
Smokin No 84.5% 86.6% 87.9% 85.8% 86.0%
i
. Yes 15.5% 13.4% 12.1% 14.2% 14.0%
Alcohol Consumption No 99.1% 99.6% 95.6% 99.2% 98.7%
(>10 U per day) Yes 0.9% 0.4% 4.4% 0.8% 1.3%
>2.5 <5 mg 8.2% 7.7% 11.2% 5.8% 12.0%
Prednisone ; 7 5 7 7
equivalent intake >5mg 3.6% 2.8% 9.5% 3.4% 9.1%
No 88.2% 89.5% 79.3% 90.7% 78.9%
, No 87.5% 90.1% 84.0% 88.4% 83.5%
Falls in the last year
Yes 12.5% 9.9% 16.0% 11.6% 16.5%
<250 U die 41.6% 30.8% 27.5% 35.1% 31.3%
250-400 U die 7.5% 6.4% 7.7% 6.9% 6.6%
Vitamin D intake 400-800 U die 22.8% 28.2% 34.9% 31.8% 32.4%
800-1200 U die 20.8% 23.9% 19.8% 17.6% 19.3%
>1200 U die 7.3% 10.7% 10.1% 8.6% 10.4%
femoral fracture Yes 25.0% 28.4% 20.7% 29.6% 30.1%
Prior clinical major No 65.2% 64.1% 36.1% 22.1% 55%
fracture Yes 34.8% 35.9% 63.9% 77.9% 94.5%
o i y .
(r/;’] ::;'Tastg‘; WREETMEENEERIES | g g 239+ 24.1 47.0£42.0 543+ 465 821665
§0 CANTEICE IR EER IR || o 5 - ors 105 £14.2 2194268 29.0+65.4 44.8+60.6
(mean + SD)
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Figure 1 - Mean 10-year fracture risk estimated with DeFRA tool at the time of treatment initiation, *p<0.01.

ment at the time of the visit. Table I shows
the baseline characteristics of women strati-
fied by prescribed medication. Figure 1
shows the mean [95% confidence interval
(CI)] 10-year risk of major osteoporotic frac-
tures estimated with the DeFRA tool at the
time of treatment initiation. Teriparatide us-
ers had the highest 10-year risk of fracture
(82.1% Standard Deviation (SD) 66.5%). We
found that in 2,247 patients started on deno-
sumab the 10-year baseline risk of fracture
(54.3%, SD 46.5%) was significantly greater
than in 7,288 patients initiated on alendronate
(24.9%, SD 34.6%) and in patients initiated
on risedronate (23.9%, SD 24.1%). Patients
starting zoledronic acid had a similar 10-year
risk of fracture compared to those starting
denosumab (47.0%, SD 42.0). Similar re-
sults were found for the 10-year risk of hip
fracture (data not shown).

In this analysis, we described the 10-year
fracture risk profile of patients who were
initiated on different anti-osteoporotic med-
ications. Unsurprisingly, a new prescription
of teriparatide was associated with the high-
est risk of fracture, which was approximate-
ly four-fold greater than oral bisphospho-
nates. This result is in line with several na-
tional and international guidelines, includ-
ing the Italian guideline, which recommends

to start bone anabolic agents in patients with
severe osteoporosis who experienced at
least one or more fragility fracture (7, 8). In-
deed, the majority of teriparatide users had
at least one prior fragility fracture. However,
around 5.5% of teriparatide users did not ex-
perience any fragility fracture, therefore its
prescription was not reimbursed by the Ital-
ian regulatory agency. Patients with a new
prescription of denosumab had a two-fold
higher 10-year risk of fracture compared to
patients initiated on oral bisphosphonates.
In particular, a similar incidence of fragility
fracture with the use of alendronate com-
pared to denosumab has been recently re-
ported by Pedersen et al. (4). This finding is
somewhat surprising, given that denosumab
has been associated with a sustained and lin-
ear increase in BMD (9). Moreover, deno-
sumab suppresses bone turnover and in-
creases BMD more than alendronate and
should be associated with a lower incidence
of fractures (10, 11). Regrettably, Pedersen
and colleagues could not include important
variables in their analysis (i.e., baseline
BMD values). Our findings suggest that, in
routine clinical practice, patients started on
teriparatide, denosumab and zoledronic acid
have a greater risk of fracture compared to
individuals receiving oral bisphosphonates.
Due to confounding indications, a type of
channeling bias might have biased the study
by Pedersen and colleagues. Indeed, as
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demonstrated by our analysis, denosumab is
commonly prescribed to patients with se-
vere osteoporosis, who are at a greater risk
of fracture.

Our study has both strengths and limita-
tions. We analyzed the fracture risk with a
validated tool in many individuals who were
evaluated by bone specialists. However, our
findings cannot be generalized and applied
to other countries in which physicians might
follow different treatment algorithms. Fur-
thermore, denosumab started to be marketed
in 2011 in Italy, hence we had a 1-year gap
for denosumab prescription that could have
possibly altered the analysis.

In summary, teriparatide, denosumab and
zoledronic acid are prescribed to patients at
greater risk of fracture. For this reason, re-
al-life treatment effectiveness of teripara-
tide, denosumab and zoledronic acid might
not be comparable to other anti-osteoporo-
tic medications. Non-randomized, compar-
ative studies on the effectiveness of various
anti-osteoporotic medication should al-
ways consider the baseline fracture risk
profile. An accurate, integrated, assessment
of multiple risk factors is recommended.
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cedures performed in studies involving hu-
man participants were conducted in ac-
cordance with the ethical standards of the
institutional and/or national research com-
mittee and with the 1964 Helsinki Declara-
tion and its later amendments or compara-
ble ethical standards. Informed consent
was not required for this study and no iden-
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