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Introduction: Bisphosphonates are the first-choice treatment for osteoporosis.
They effectively increase bone mineral density, reduce markers of bone
resorption, and lower the incidence of new fractures in patients with
osteoporosis-related fracture. However, the efficacy observed in clinical trials
may not be realized in a real-life setting, partly due to poor adherence to
therapy, with a significant worsening of clinical outcomes. Several issues con-
tribute to poor adherence to osteoporosis medication, including inconvenient
dosing regimens and concerns about possible adverse events. Although strat-
egies to improve adherence have been investigated, new approaches
are required.

Areas covered: We review available data and propose a new approach to
improve adherence to osteoporosis therapy in clinical practice. We present
the current evidence and personal experience from a group of Italian
osteoporosis experts.

Expert opinion: To improve adherence, we propose a multifaceted approach,
which includes the Triad Model suggested by the World Health Organization,
direct observed therapy and the use of drugs with longer administration
intervals, e.g., zoledronic acid. The integration of these strategies may pro-
vide the basis for a marked increase in adherence to osteoporosis therapy,
and improved clinical outcomes in a real-life scenario.

Keywords: adherence, bisphosphonates, bone density, medication possession ratio, osteoporosis,

treatment algorithm
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1. Introduction

Although often neglected, osteoporosis presents a heavy burden to patients and
communities in all countries where data are available [1-3]. The incidence, clinical
consequences and costs of osteoporotic fractures are widely accepted [1,2].

Osteoporosis management involves several well-studied screening, diagnostic and
therapeutic tools [2.4]. In addition, detailed meta-analyses for each agent used in
osteoporosis treatment are available [5]. Nevertheless, it is well known that there is
a wide gap between knowledge (such as that included in treatment guidelines)
and clinical reality (6], and a quantitative relationship between lack of adherence
and loss of fracture risk reduction.

At least two large gaps need to be filled if the potential of available diagnostic and
treatment tools is to be fully exploited. The first is the lack of secondary prevention
after fractures that require surgical repair, irrespective of the higher risk to incur
further, more severe, fractures (the so-called ‘domino effect’) [6,71. The second is
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Article highlights.

o Adherence is a key factor in the management of
osteoporosis. However, adherence in ‘real-life’ is much
lower than that observed in clinical trials. New
approaches to improve adherence are thus required.
Adherence to osteoporosis treatment is a relevant
clinical issue for the following reasons:

o Clinical implications of poor patient adherence and
persistence: low adherence to osteoporosis treatment
is associated with a significant increase in the risk
of fractures.

o Measuring the gap in adherence to osteoporosis
treatment: improving adherence requires the direct
involvement of local health authorities in clinical audit
and follow-up programmes.

o ldentification of low-adherence patients: at present,
patients at risk of low adherence are unlikely to be
identified before the initiation of therapy; moreover, a
clinical parameter precisely relating to low adherence
is still lacking.

o It may not be possible to manage the reasons for
poor adherence: there appear to be many reasons for
poor adherence to BP therapy. With the exception of
lack of confidence in efficacy and fear of side effects,
most of the reasons for low adherence seem unlikely
to be easily manageable.

o Improving adherence in osteoporosis: some possible
methods to improve adherence to osteoporosis
treatment are represented by the WHO Triad model,
directly observed therapy, and the widespread use of
intermittent osteoporosis therapies.

o Impact of improving adherence in osteoporosis on
clinical and cost outcomes: improving adherence
reduces fracture incidence and related costs, although
increases treatment costs, and as a result, programs
targeted to improve adherence might be costly.

» We propose a patient-centric diagnosis-treatment
pathway to be used as a working draft in clinical audit
with local health authorities.

 The use of drug administrative databases to monitor
adherence to osteoporosis treatment and, by
consequence, the development of a ‘Triad model’
among patients, physicians and healthcare
administrations may have an impact on low adherence,
and thus further improve treatment effectiveness and
clinical outcomes in a real-life scenario.

o Low adherence in osteoporosis is a widespread issue
that has severe clinical and economic consequences,
both for patients as well as communities. Our proposal
is to develop patient-centric pathways, tailored
communication and supporting programmes that utilize
the information potential coming from administrative
drug databases.

This box summarizes key points contained in the article.

the large proportion of patients who stop treatment before a
meaningful threshold (6 — 12 months) and/or have an inter-
mittent pattern of drug use, resulting in adherence below
that needed to confer a positive clinical impact [6-8]. With
few local or time-limited exceptions, analysis of the literature
shows no trend in establishing a new management culture

capable of supporting a strong, worldwide improvement in
either issue.

We believe that combining a standard multidisciplinary
clinical audit approach with innovative use of information
technology (IT) may lead to a new approach to solve this
issue. We decided to focus on low adherence, with the hope
that addressing this issue will enable better clinical outcomes
for primary and secondary prevention. A multidisciplinary
working group (WG) was set up, bringing together clinicians,
healthcare statisticians and healthcare managers previously
involved in the development and application of health out-
come models in osteoporosis (GDT, GB, FMU, NM, GI,
GDA, MB), the development of clinical audit projects
(ADL, PF), use of IT and administrative databases in audit
and follow-up projects (ADL), analysis of local administrative
databases to study adherence in osteoporosis (FMU, ADL),
epidemiology and cost of hip fractures (GI), the role of oste-
oporosis within local health authorities (ADL, GDA) and
the development of programs to improve adherence (FR).
The WG methodology largely followed the National Institute
of Clinical Excellence (NICE) path on clinical audit princi-
ples and recognized that a detailed plan on how to implement
changes in osteoporosis management and how to sustain the
change process requires deeper analysis at the regional/
local level because of the regionalization of the Italian
National Health System (NHS). In this paper, we propose a
new Triad-like, IT-supported method to improve adherence
in osteoporosis in a cost-conscious manner.

2. Adherence to osteoporosis treatment: a
relevant clinical issue

2.1 Clinical implications of poor patient adherence
and persistence

Adherence (or compliance) is currently defined as the extent
to which patients take medication as prescribed by their physi-
clans [9). It is expressed as a percentage of prescribed doses
taken over a specified period, often referred to as the medica-
tion possession ratio (MPR). Although adherence and com-
pliance are often used interchangeably, for the purposes of
this article we will refer to adherence only. The persistence
with a medication is defined as continuing to take the pre-
scribed therapy, i.e., the duration of time from initiation to
discontinuation of therapy.

The full clinical benefit of osteoporosis therapy is reached
only when adherence is high (8]. Thus, poor patient adherence
to therapy is of particular concern, and its relationship to frac-
ture risk reduction has been studied in detail, particularly for
bisphosphonates (BPs). A large observational experience sug-
gested that fracture risk, all-cause hospitalization risk and
healthcare costs in patients with poor adherence, i.e.,
MPR < 50%, were higher than in patients with an MPR of
80 - 90% (Figure 1) (8]. Given that oral BPs are usually
thought to reduce fracture risk by 40 - 50%, an
MPR < 50% may significantly reduce, if not abolish, any
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Figure 1. The effects of adherence with osteoporosis medication on fracture risk in 38,120 postmenopausal women with

osteoporosis [8].
*Risk gradient of adherence effects (multivariate estimation).
MPR: Medication possession ratio.

potential efficacy [6]. These findings are overall confirmed by
data from two US claims databases; this study indicated that
the ‘classic’ 80% adherence threshold used in many studies
might not be as optimal as previously assumed, given that
only half of the nominal drug efficacy is observed [10]. Poor
adherence has also been associated with smaller increments
in bone mineral density (BMD): in a study on 176 patients,
a 3.80% per year increase in spine bone density for subjects
whose adherence with therapy was > 66%, versus 2.11% per
year (p < 0.005) for those whose adherence was < 66% [11].
These results [8,10,11], and those from another study [12], led
Seeman ez al. (6] to suggest that optimal antifracture efficacy
was reached only with > 90% adherence. It has been ques-
tioned whether < 50 - 60% adherence, or treatment periods
of < 6 — 12 months, are actually effective [13] and the latter
study suggests there is little or no residual efficacy ‘tail effect’
after BP discontinuation, which would negatively impact
upon pharmacoeconomic models that take into consideration
such an effect.

Although MPR has limitations [14], it is probably the most
commonly used measure of adherence and its correlation to
fracture risk. Moreover, it allows repeated measures to check
improvements during audit and feedback projects. Persistence
is also an important predictor of clinical outcomes, with the
relative risk of experiencing hip/femur fractures being lower
in patients treated for > 24 months [13].

Differing from BMD and risk of fractures, data supporting
the use of markers to monitor patients’ adherence and
persistence are still scant [15].

2.2 Measuring the gap in adherence to osteoporosis

treatment

The efficacy observed in clinical trials for BPs and other
agents in the treatment of osteoporosis may not be fully
realized in clinical practice for various reasons; for example,

adherence issues, less stringent monitoring and the lack of eli-
gibility criteria (16]. Siris et al. found that only 43% of
the > 35,000 patients considered in their study had an
MPR > 80%, an adherence threshold that the same study
found to be associated with a 50% drop in efficacy [10].
Penning-van Beest ez a/. found that after 1 year only = 40%
of patients had an MPR > 70% [17).

Data on treatment adherence and persistence collected in
Italy are consistent with those observed in the US when
based on administrative prescription database analyses
(e.g., tracking prescriptions reimbursed from the Regional
Health Systems [RHS]) (18-20]. In an analysis conducted in
the Tuscany region [20], only 2% of patients with hip fracture
achieved a level of adherence sufficient to maximize hip frac-
ture prevention (i.e., a MPR > 90%, according to
Seeman ez al. [6]). In the Molise region, adherence measured
by MPR was lower in patients treated with generic weekly
alendronate than branded weekly BPs, and the lowest adher-
ence was found for daily treatment regimens, in this case
strontium ranelate (Figure 2; data on file, reported here for
the first time).

These findings highlight an immediate need for initiatives
to improve adherence to achieve optimal fracture
protection. At least in Italy, the use of administrative pre-
scription databases makes measuring adherence feasible
and inexpensive. Such databases are also easily searchable
and constantly updated (at least monthly), allowing the
entire population to be evaluated. However, this requires
the direct involvement of local health authorities in
clinical audit and follow-up programmes, all targeted at
improving adherence.

2.3 Identification of low-adherence patients
As most dropouts occur within a few months of beginning
therapy, close control of adherence and persistence is
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Strontium ranelate
Risedronate OAW
Fosavance OAW
Alendronate OAW, generic
Alendronate OAW, branded
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Figure 2. Adherence to anti-osteoporosis agents in Molise region, Italy.

MPR: Medication Possession Ratio; OAM: Once a month; OAW: Once a week.

needed [6]. However, at present, patients at risk of low
adherence are unlikely to be identified before the initiation
of therapy, partly due to the lack of a clinical parameter pre-
cisely relating to low adherence [21]. In Italy, identification
of poorly adherent patients is difficult, as shown by the large
gap between self-reported patient BP adherence rates and
assessments based on administrative databases [18,191. Thus,
there is a need for a method of early (within a few months)
identification of patients at risk of low adherence [6]. Prelim-
inary data collected in the Molise region by mining admin-
istrative databases suggested that MPR during the first
trimester of therapy can predict the long-term adherence
(Table 1) (ADL and FR, manuscript in preparation). This
analysis reflects clinical practice (i.e., ‘poorly adherent
patients will worsen’) and shows the power of administrative
database analyses in providing physicians with early
warning signals helpful in identifying patients with
behaviours and/or conditions likely to impact adherence.

2.4 Are reasons for poor adherence manageable?
There appear to be many reasons for poor adherence to BP
therapy. An International Osteoporosis Foundation survey
found that women considered most of the disadvantages of
oral BP therapy to be related to inconvenient dosing regimens
and concerns about possible adverse events [22], in particular
those at the gastrointestinal level, which are minimized by
complex administration procedures [23-26]. Other reasons for
poor adherence include multiple concomitant treatments [16]
and frequency of treatment: less frequent dosing usually
results in better adherence and persistence [19.27]. In addition,
across different drug classes, daily dosing seems to be linked to
lower MPR values (Figure 3; data on file). With the exception
of lack of confidence in efficacy and fear of side effects
(which may be attenuated by better education and
patient-physician relationships), most of the reasons for low
adherence seem unlikely to be easily manageable.

2.5 Improving adherence in osteoporosis

Randomized trials have evaluated the possible effect of closer
monitoring of nursing staff and bone markers [2829]. New
dosage regimens [30] and clinical interventions, such as consul-
tations, bone densitometry referrals and educational materi-
als 31,321, have also been tested. However, none of these
approaches has proven to be particularly effective in clinical
practice [28-33]. These findings indicate that, despite the vari-
ous approaches investigated to date, new approaches to
improve adherence are required. A selection of approaches
to improve adherence to medication regimens is presented
in Table 2 and are discussed in detail below.

2.5.1 WHO Triad model

The so-called Triad model was identified by the World
Health Organization (WHO) from best practice to improve
adherence [34]. In accordance with the Innovative Care for
Chronic Conditions Framework, the Triad model proposes
a partnership (with the Triad at the centre of the concept)
comprising patients and families, healthcare teams and com-
munity supporters. Clinical outcomes are greatly improved
when each member of the Triad is informed, motivated and
prepared to work together to manage chronic conditions,
and the importance of communication and cooperation
among all the members of the Triad is emphasized. The Triad
may also include other components involved to varying
degrees in the clinical decision-making process, such as
healthcare organizations and health administrators. When
the integration of the different components is optimal, the
patient and family become active participants in caring for
chronic conditions, supported by the community and the
healthcare team, thus enhancing adherence to treatment.

As mentioned previously, evaluation of adminis-
trative databases by healthcare providers may have a critical
role in identifying and measuring critical issues and
warnings. For instance, Kaiser Permanente is an integrated
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Table 1. Three-month analysis of medication possession ratios (MPR) in patients receiving oral bisphosphonates or
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strontium ranelate in the Molise region, Italy (ADL, manuscript in preparation).

15t trimester

Distribution of each group of patients by MPR"

in the 2" trimester

* % of treated
MPR i MPR 100% MPR 67% MPR 33% MPR 0%
patients
MPR 100% 33.9% —> 35.9% 27.9% 25.4% 10.9%
MPR 67% 41.2% —> 6.5% 37.0% 35.4% 21.1%
MPR 33% 24.9% —> 1.9% 10.1% 16.5% 71.4%

*All drugs sold in 28- or 30-day packs: one pack provides approximately 1 month of therapy.
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Figure 3. The Triad concept: the WHO Innovative Care for Chronic Conditions (ICCC) framework (World Health Organization [34]).

managed-care consortium based in Oakland, California,
United States. This database was mined to assess the gaps
between guidelines and actual management of osteoporosis
patients by analyzing data on demographics, diagnoses, drugs
dispensed by the pharmacy and the measurement of

BMD (35]. Moreover, an analysis of > 46,000 patients
included in the Kaiser Permanente database allowed an accu-
rate description of the incidence of myocardial infarction
from 1999 to 2008 [36]. A 62% decrease in the incidence of
ST-segment elevation myocardial infarction was reported,
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Table 2. Possible approaches for improving adherence
to bisphosphonate therapy.

Approach Description

WHO Triad A partnership (triad) comprising patients and
model families, healthcare teams, and community
supporters to maximize clinical outcomes
thorough a direct interaction. Triad may
include others involved in the clinical
decision-making process

Close monitoring through direct observation
of patients’ medication taking, to improve
adherence

Directly observed
therapy

and authors attributed this improvement, at least in part, to
the implementation of adequate prevention and management
programs.

Such analyses, which can be updated regularly, can support
tailored communication programmes targeted to patients and
healthcare providers and help physicians to identify patients
in daily care.

2.5.2 Directly observed therapy

Directly observed therapy (DOT) is a WHO initiative involv-
ing the close monitoring (through direct observation) of
patients taking their medications, with the aim of improving
adherence and avoiding drug resistance for diseases such as
tuberculosis and HIV. The concept has been adopted by the
WHO as the standard of care in tuberculosis treatment [37].
The WHO strategy consists of political commitment, improved
laboratory analysis, direct patient observation when they swal-
low each dose of medication, standardized treatment and
patient support, and standardized monitoring and evaluation
of treatment results. In addition to the aforementioned indica-
tions, the US experience of the Kaiser Permanente database
may support the use of DOT for the monitoring of therapy
adherence and clinical outcomes in patients with osteoporosis.
However, the effectiveness of DOT is debatable (38). Among
critical issues were the fact that daily observation of patents
was cumbersome and DOT might not be sufficient unless inte-
grated into a wider programme; however, such a strategy might
be more effective with osteoporosis therapies that have less
frequent dosing intervals in osteoporosis.

2.5.3 Role of intermittent osteoporosis therapies

The BPs are now accepted as the first-choice treatment of
osteoporosis [39] and are available with various administration
frequencies. Recently, once-yearly intravenous zoledronic acid
demonstrated efficacy in the secondary prevention of frac-
tures [40,41]. There was also a 46% reduction in the relative
risk of death in the zoledronic acid group, which may be
explained in part by the reduction in new fractures, further
supporting the benefits of treatment with zoledronic acid in
the secondary prevention of fractures [42].

Recently, zoledronic acid was shown to provide the greatest
reduction in the risk of vertebral fracture when compared
with alendronate, ibandronate and risedronate in a Bayesian
analysis of seven randomized, placebo-controlled trials
involving > 20,000 patients [43]. Of note, Bayesian analyses
provide a methodology for analyzing multiple treatments
even when results of different head-to-head studies are
conflicting [44.45].

Zoledronic acid is the first BP to be available for intrave-
nous once-yearly administration [46,47) and it has been sug-
gested that a low frequency of administration of zoledronic
acid may enhance adherence to treatment [48]. These results
were confirmed for other drugs, e.g., alendronate, ibandro-
nate and denosumab [3049-51). For instance, once-
monthly oral ibandronate was associated with a 47% relative
improvement in persistence at 6 months, with respect to
oral once-weekly alendronate [49] and quarterly intravenous
ibandronate administration was associated with greater adher-
ence than oral monthly administration [50). In a recent multi-
centric study, adherence in the first 12 months was 76.6% for
oral alendronate once weekly and 87.3% (110/126) for sub-
cutaneous denosumab every 6 months. At 12 months, risk
ratios for denosumab, compared with alendronate, were
0.58 for non-adherence and 0.54 for non-persistence
(p < 0.05 for all comparisons) [51]. Moreover, the reduction
of the frequency of oral BP administration from daily to
weekly was found to be associated with improvements in
patient persistence with therapy in a real-life setting, although
even weekly administration resulted in suboptimal
adherence [52,53].

Collectively, these findings suggest that a low administra-
tion frequency of a bisphosphonate may further improve
patient adherence [48]. In any case, a careful evaluation of
every reason for poor adherence is required before switching
to any therapy with a low administration frequency.

3. Impact of improving adherence in
osteoporosis on clinical and cost outcomes

Despite the causes, prevalence, population distribution and
consequences of low adherence on fracture risk being well
studied, attempts to develop health economic models that
include these variables are few.

A model that used data from the UK General Practitioner
Research Database showed that improving persistence of
weekly BPs by 10% would prevent an additional
1.4 fractures/100 patients over 3 years; an annual treatment
that would potentially guarantee 100% adherence for at least
1 year would prevent an additional 6.8 hip fractures/1000
patients (14.7 if persistence increased by 10%) (54. This
model, in which adherence with oral bisphosphonates was
quite high (62 - 72%, depending on age), demonstrates that
decision making that is based purely on efficacy shown in
clinical studies might overestimate cost effectiveness. These
findings are in line with another model in which the
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incremental cost-effectiveness ratio (ICER) was better for
more severe patients because the higher the risk, the higher
the number of fractures prevented [55]; this was also the case
with a Monte Carlo simulation that compared usual adher-
ence and optimal adherence with weekly and daily BPs [s6].
The authors of this latter study suggest that modelled
cost analyses that include adherence should also include
costs to improve adherence, given that they would exceed
$US200/year [57).

In the Italian NHS, which - like Italy - is strongly region-
alized, costs (e.g., weighted average cost of drugs) and
diagnosis-related group costs may vary from region to region.
In a study led by Pammolli, cost-effectiveness analyses focused
specifically on the adoption of zoledronic acid versus
risedronate or alendronate in five regions: Lombardia (58],
Emilia Romagna [59], Lazio, Campania [60] and Sicilia [61].
The model was built within a Bayesian Health Technology
Assessment approach that included adherence and real
treatment data [62]. Using Lombardia as an example, the
cost-effectiveness analysis shows that zoledronic acid is pre-
dominantly a dominant strategy (less costly, better efficacy)
compared with risedronate or alendronate (Figure 4). In Lom-
bardia (about 10 million people), adoption of zoledronic acid
would bring savings of about €7.5 million versus risedronate
and €4 million versus alendronate (priced as generic).

Thus, improving adherence reduces fracture incidence and
related costs, although it increases treatment costs. As a resul,
programmes targeted to improve adherence might be costly.

4. A proposal for a new osteoporosis
treatment algorithm

Taking all of the above into consideration, we propose a
patient-centric Diagnosis-Treatment Pathway (DTP) to be
used as a working draft in clinical audit with local health
authorities. In this DTP, the classic ‘patient-physician’ dual
relationship becomes a ‘patient-physician-local health
administrator’ triad-like relationship that, together with sup-
porting data from administrative drug-reimbursement data-
bases, provides an easy, low-cost, and effective means of
helping physicians identify patients with low adherence and
those with a higher probability of becoming poorly adherent
or stopping therapy.

This algorithm is illustrated in Figure 5. Adherence to oste-
oporosis medication is reviewed at regular follow-up visits,
calculated according to MPR data provided by the health
administration authorities. Patients with an MPR > 90%
(adherent) continue with their osteoporosis medication. The
physician works together with patients with an MPR < 90%
to analyze the causes of poor adherence, and discusses treat-
ment goals, means of improving medication adherence and
alternative therapeutic options to current osteoporosis medi-
cation A joint decision is reached on whether the patient
will stop the current therapy, continue with the current
therapy or consider a change in medication from the options

Baio, Barbagallo, D'Avola, et al.

available: oral (including generic drugs, which are cheaper
than any injected therapy) and subcutaneous therapies, or
3-monthly or annual intravenous therapies. The implications
and costs of each option are considered carefully. The results
of some studies, however, suggest that zoledronic acid and
denosumab are associated with a more favourable cost/
effectiveness ratio than generic alendronate [62,63]. If the deci-
sion reached leads to self-administered therapy (i.e., oral BPs),
the patient has to sign an informed consent about risks associ-
ated with insufficient adherence to instruction and schedule.
If intravenous therapy is chosen, the patient is referred to an
osteoporosis centre (in Italy, zoledronic acid can be prescribed
only in a hospital-like setting). One Italian Local Health
Authority (ASL 3 Foligno) recently approved a similar pilot
project based on secondary use of administrative data to
find patients with an MPR < 80% [64]. The reasons for low
adherence for each patent are verified by a questionnaire
and reviewed by a team of general practitioners; patients
might be referred to a local hospital for once-a- year
bisphosphonate infusion. However, definite data from this
pilot programme are not available to date.

5. Conclusions

We suggest that the use of drug administrative databases to
monitor adherence to osteoporosis treatment and, by conse-
quence, the development of a “Triad model’ among patients,
physicians and healthcare administrations, has the potential
to have a widespread and economically feasible impact on
low adherence, and thus further improve treatment
effectiveness and clinical outcomes in a real-life scenario.

6. Expert opinion

Low adherence in osteoporosis is a widespread issue that has
severe clinical and economic consequences, both for patients
and communities. Our proposal is to develop patient-
centric pathways, tailored communication and supporting
programmes that leverage the information potential coming
from administrative drug databases.

Clinical databases have been used successfully to describe
the phenomenon of low adherence in osteoporosis, including
the length of persistence on treatment, adherence, distribution
of patients by these variables and, more recently, the impact of
adherence on clinical outcomes, namely the reduction of frac-
tures. We propose that administrative databases are used as a
way to support patients and physicians in improving
adherence in osteoporosis and that the availability of intrave-
nous once-a-year bisphosphonates is leveraged to implement
feasible DOT programmes to further improve adherence.

Use of administrative databases means that health authori-
ties (or other budget holders, depending on the local health-
care system) will be involved not only in clinical audit
projects but will be the third corner of the Triad model
described by the WHO, regularly providing patients and
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Figure 4. Number of secondary femur fractures avoided and costs associated with three different bisphosphonates following
either a vertebral fracture or a primary fracture, as derived from an analysis of data collected in the Lombardia region, Italy

(Sole 24 Ore, May 2009).

physicians with tailored communication and programmes.
For instance, reminders could be mailed to all patients shortly
after treatment starts, or specifically directed to patients who
cease to participate after 1 — 2 months. As early as 3 months
after starting therapy, educational materials or programmes
can be directed specifically to patients who appear to be
poorly adherent or at risk of low adherence. General practi-
tioners could be helped to identify low-adherence patients
by being mailed a monthly list of patients who interrupted
therapy and/or fell below a certain adherence threshold, and
could be provided with tools tailored for specific patient
behaviour models or training programmes targeted to
facilitate the patient-physician interaction on these themes.
A pilot programme based on the use of administrative data-
bases has recently been implemented in Italy to improve
adherence in osteoporosis patents [64]. Similar initiatives
have been conducted in the United States to monitor patients’
adherence and clinical outcomes on osteoporosis and cardio-
vascular disease [35.36]. These findings may suggest that a man-
agement algorithm based on the analysis of administrative
databases can be applied to different chronic conditions.
However, all initiatives must ensure that the patient-
physician relationship is not undermined. Usually, only
physicians are entitled to discuss issues with patients and, if
necessary, to evaluate potential reasons underlying the
suggestions made by prescription analyses. Prescription

analyses should be considered only as the starting point of a
classic patient-physician interaction. Cultural, professional
ethics and legal constraints must be considered carefully
when defining activities. Special care should also be taken to
ensure privacy, with laws to restrict both data analyses and
personal data being shared between various health authorities
and physicians. This might even apply when all healthcare-
related costs (drug use, laboratory tests, hospitalization, etc.)
are regularly collected for administrative purposes and stored
in individualized patient files.

In general, patients should be given the choice of adhering
to an initiative that will involve specific communication with
their GP or specialist. Discussing the opportunity of adhering
to this programme and obtaining patient consent should be
managed by doctors at the beginning of therapy or by health-
care organizations through ad hoc information programmes.
There must be no prescription restrictions or limitation of
access to healthcare services for patients who do not adhere
to such initiatives.

Analysis of adherence using drug records has all of the limi-
tations previously described when this approach was used to
describe the low-adherence phenomenon. Patients might be
in possession of pills but not necessarily taking them, and
even those who are complying with the treatment schedule
might not be complying with administration rules. In all these
cases, MPR tends to overestimate adherence and might be too
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Figure 5. Management algorithm of an osteoporosis patient. Adherence is measured as medication possession rate (MPR:
percentage of days on therapy either since therapy begun or in the last 3 and 12 months). This parameter is evaluated
monthly by local health authorities using the refilling prescription database. Data for each poorly adherent or at-risk patient

are mailed monthly to the general practitioner.

time-consuming for a single physician to analyse if not pro-
vided by ad hoc software, although privacy laws may restrict
the range of feasible communication initiatives. However,
administrative database analysis has many advantages. It is
cheap; can be implemented quickly because hardware, data col-
lection and storage are already in place; and it can be easily
repeated, at almost no additional cost, to monitor progress.
In most parts of Italy, local health administrations already ana-
lyze monthly or quarterly prescription volumes and send tai-
lored detailed reports to every GP; these could easily be
extended to include adherence to osteoporosis therapies. Unlike
epidemiological studies, patient surveys and market research,
prescription data collection does not require additional work
by physicians or additional administrative staff and, unlike
standard surveys, may cover almost 100% of patients. More-
over, the ability to tailor programmes and communication
will improve programme efficacy and keep costs down, and
avoids the need to mail all osteoporosis patients on treatment.

The best way to implement this model is through local
clinical audits (see the NICE Best Practice Guidelines on
Clinical Audit) [65] and the involvement of all stakeholders is
essential. Variables (well identified in the NICE guidelines)
that might prevent the development and implementation of
such projects include lack of a common culture and language,
conflict of interests, different goals across different stakehold-
ers, and lack of time and resources. This initiative should
include information, training and follow-up activities and
would benefit from pay-for-better-quality programmes. The
latter could be easily planned and monitored because key pro-
cess indicators (based on patient adherence) can be routinely
monitored through administrative drug databases.

Given the current pressure on health budgets in most
countries, the fact that if an adherence programme is suc-
cessful, especially in the short term, the total costs for the
NHS will increase should be borne in mind. Currently,
at least in Italy, this seems to be more of a concern
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with osteoporosis, which is often neglected as a disease,
whereas other areas with costs of a similar magnitude -
such as acute MI - receive a much greater portion of the
drug budget. For example, although the cost of acute MI
equals the cost of hip fracture, NHS spending for statins
and antihypertensives is 14-fold greater than for osteoporo-
sis drugs [66]. One solution for keeping costs under control
is to develop different models of interaction between
local health authorities and drug manufacturers. Pharma-
ceutical companies often invest in programmes targeted to
improve adherence as a way of increasing sales; it should
be possible for health authorities to include them in
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