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ABSTRACT

Objective To evaluate adherence as well as patient
preference and satisfaction of once-yearly intravenous
zoledronic acid versus other bisphosphonates treatments.
Methods In accordance with the PRISMA guidelines, a
systematic literature search was conducted in PubMed,
Cochrane Library and EMBASE databases, over the date
range of 2000-2016. Following the PICO (Population,
Interventions, Comparator, Outcomes) elements,
eligibility criteria included: (1) participants: adults over
18 with osteoporosis and adults who were at high risk
of developing low bone density as a result of chronic use
of glucocorticoids; (2) intervention: adherence or patient
preference/satisfaction of once-yearly zoledronic acid
treatment; (3) comparator: other bisphosphonates; (4)
outcome: data about adherence, persistence, compliance,
preference and satisfaction criteria. Specific exclusion
criteria were also applied.

Results Adherence to zoledronate is only quantified in
one study showing that mean proportion of days covered
for zoledronic acid was greater than for ibandronate
users. Three studies showed 100% of compliance to
zoledronate treatment and only one study showed
zoledronic acid provided the highest persistence rates.
Once-yearly intravenous infusion of zoledronic acid was
clearly preferred. Only one article indicated preference for
schedules that were once monthly or less frequent and
other preference results practically equal between once-
yearly intravenous infusion or weekly oral. Although there
is little evidence, adherence to osteoporosis treatment

is improved with annual intravenous zoledronate
regimen. Moreover, patients appear to have preference
for less frequent dosing. Switching from oral to
intravenous therapy, based on the opportunities offered
by an integrated health management area, may allow
obtaining better outcomes in adherence to osteoporosis
treatment.

INTRODUCTION
Adherence is an important issue which is directly
linked with the management of chronic diseases. It
has been established that the medication non-ad-
herence lowers the treatment effectiveness and
raises medication cost.' Non-adherence is a priority
public health issue due to its negative consequences
such as therapeutic failures, higher rates of hospi-
talisation and increased healthcare costs.” Indeed,
low adherence with prescribed treatments is very
common.®

According to WHO, medications adherence has
been defined as the extent to which a person’s
behaviour—taking medication, following a diet

provider.* On the other hand, the terms adherence
and compliance are often interchanged, although
compliance is associated with a passive act without
patient involvement. In recent years, the concept of
qualitative adherence has been developed including
the theoretical intakes and the quality of the same
(time administration, frequency of dosage or food
restrictions.” While achieving adequate adherence
is important, continuation of the treatment for the
prescribed duration, persistence, is equally essential
to the success of a medical regimen. Thus, adher-
ence incorporates compliance and persistence with
medication intake and describes the extent and the
quality of this.®”

Many studies have been published on the topic
of adherence to bisphosphonate medications, which
considered poor adherence as a major limiting
factor in clinical practice.® * Although daily oral
dosing is effective, long-term adherence with oral
medications for osteoporosis is low—a phenom-
enon also observed with other chronic asymptom-
atic disorders.’

It is necessary to improve overall adherence
for bisphosphonate treatment in order to reach
maximum treatment effects. Several strategies
and interventions have been attempted with very
modest results.'” ' Extended dosing intervals may
be a beneficial strategy to improve treatment adher-
ence. Intravenous zoledronic acid 5 mg once yearly
is a convenient and effective treatment option that
may have an advantage over other agents in which
adherence to treatment regimens is a recognised
problem.”” This bisphosphonate is recommended
as a first-line agent for osteoporosis treatment by
international guidelines.”® * This regimen has
demonstrated to be effective and safe in osteopo-
rosis treatment.

On the other hand, patient preference and satis-
faction are important determinants of adherence
to therapies for chronic conditions, including oste-
oporosis.’® 17 It is important to consider patient
preference individually when prescribing treat-
ment for osteoporosis to ensure that long-term
disease management is effective. Furthermore,
a good patient expectations with the regimen of
treatment could also determine a higher degree of
satisfaction,’® ¥ which also will result in greater
adherence.

There are very few and inconclusive studies
evaluating adherence and preference to an annual
regimen of bisphosphonate. The purpose of this
article is to review the current literature surrounding
adherence and patient preference of once-yearly
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Box Full search strategy used in the search in databases

MedLine and CochraneLibrary
First search

#1. ((adherence) OR persistence) OR compliance

#2. (bisphosphonate) AND zoledronic) AND osteoporosis

#3. (((((adherence, medication[MeSH Terms)) OR adherence,
patient(MeSH Terms)) OR medication persistence[MeSH Terms])
OR persistence, medication(MeSH Terms)) OR compliance,
medication(MeSH Terms)) OR compliance, patient(MeSH Terms)

#4. (bisphosphonates(MeSH Terms)) AND zoledronic) AND
osteoporosis(MeSH Terms)

#5. #1 AND #2

#6. #3 AND #4

#7.#5 OR #6

#8. limit 10 from Jan 2000 to Dec 2016
Second Search

#1. ((preference) OR satisfaction)

#2. (bisphosphonate) AND zoledronic) AND osteoporosis

#3. ((((patient preference[MeSH Terms]) OR preference,
patient[MeSH Terms] OR satisfaction(MeSH Terms]) OR patient
satisfaction[MeSH Terms)) OR satisfaction, patient[MeSH Terms])

#4.(bisphosphonates[MeSH Terms]) AND zoledronic) AND
osteoporosis(MeSH Terms)

#5.4#1 AND #2

#6. #3 AND #4

#7.#5 OR #6

#8. limit 10 from Jan 2000 to Dec 2016
EMBASE
First search

#1. 'adherence'/exp OR ‘adherence' OR ‘persistence'/exp OR
‘persistence’ OR 'compliance'/exp OR ‘compliance’ AND (2000-
2016)/py

#2. 'bisphosphonate'/exp OR 'bisphosphonate' AND
‘zoledronic' AND (‘osteoporosis'/exp OR 'osteoporosis'

#3. #1 AND #2
Second Search

#1. 'preference'/exp OR 'preference’ OR 'satisfaction'/exp OR
‘satisfaction' OR AND (2000-2016)/py

#2. 'bisphosphonate'/exp OR 'bisphosphonate' AND
‘zoledronic' AND (‘osteoporosis'/exp OR 'osteoporosis'

#3. #1 AND #2

METHODS

Search strategy and studies selection

A literature search was performed using MeSH terms and
keywords in PubMed, Cochrane Library and EMBASE databases
between January 2000 and December 2016. Search strategy is
described in the box. The outcomes of adherence to therapy and
patient preference are evaluated separately; therefore, for the
purpose of this review, the studies will be also discussed sepa-
rately. Moreover, additional articles have been identified by cita-
tion tracing, which was carried out at a later date.

Article selection and identification in the databases were inde-
pendently and systematically performed by authors, who carried
out initial identification through the title and the abstract.
Then, relevance and eligibility criteria were reviewed. Then, a
list of potentially relevant full text articles was created and was
reviewed for relevance. They were essential to meet provisional,
intentionally overly inclusive, eligibility criteria to reduce the
risk of inappropriate exclusions by a single reviewer.*’ Discrep-
ancies were solved through consensus among authors.

First search: adherence data

66 records identified through database searching

63 records excluded following reading the full-text:
. N=31 were reviews

. N=28 no adherence data

. N=2 no bisphosphonate treatment

. N=2 other Spanish or English languages

1 study included after citation tracing

4 records were eligible for full-text screening ‘

Second search: preference/satisfaction data

11 records identified through database searching

8 records excluded following reading the full-
text:

. N=35 were reviews

. N=3 no preference/satisfaction data

'_—[ 5 studies included after citation tracing

I 8 records were eligible for full-text screening |

Figure 1  Study flow diagram.

Study eligibility criteria
To identify studies for this review, searches were developed
according to the PICO (Population, Interventions, Comparator,
Outcomes) principle?': (P) Populations: studies were limited to
those recruiting the following individuals: adults over 18 with
osteoporosis (not Paget's disease, cancer or any other disease of
bone metabolism) and adults who were at high risk of devel-
oping low bone density as a result of chronic use of glucocorti-
coids (GC) or a condition associated with the chronic use of GC;
(I) Intervention: studies were included if they either evaluated
adherence or patient preference/satisfaction of once-yearly zole-
dronic acid treatment (C) Comparator: studies were included if
adherence, persistence or compliance as well as preference or
satisfaction about zoledronate treatment were compared with
other bisphosphonates (O) Outcomes: Data about adherence,
persistence, compliance, preference and satisfaction criteria eval-
uation and analysis were identified.

Studies in languages other than Spanish or English or those
whose full text could not be found were excluded.

RESULTS

The first search identified 66 studies, of which 31 articles were
reviews (figure 1). After reviewing, studies with no adherence
data (n=28), studies with no bisphosphonates treatment (n=2)
and those in other languages (n=2) were excluded. Thus, three
articles were only included in our review,”* and one article
was added after citation tracing.”

Table 1 contains details of these included articles. All of them
are observational studies. Overall adherence was assessed by
Curtis et al,** who demonstrated that the mean proportion of days
covered (PDC) was significantly greater for once-yearly intrave-
nous zoledronic acid (82%, p<0.0001) compared with quarterly
intravenous ibandronate (approximately 60%). Approximately
30% of zoledronate users did not receive a second infusion.
The other three studies> > evaluated the compliance, measured
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Table 1 Adherence data among once-yearly intravenous zoledronate and shorter interval bisphosphonates
Reference Study design Duration  Population Osteoporosis treatment Methodology Results
Eliasaf et al** Observational 6-month Postmenopausal Oral BPS (n=39) Compliance: MPR, number of 100%=0 (ZOL) p<0.0001
prospective study period women (n=86) Intravenous ZOL annually doses dispensed in relation to  83.5%+28.3 (BPS)
(n=12) those prescribed over a period
Other therapies (n=35) and reported as a percentage
Persistence, continuation of 77% (BPS)
treatment without a >30-day No data (ZOL)
gap in prescription refills
Chavez- Observational 12-month  Postmenopausal Oral ALE weekly (n=52) Compliance: MPR, defined by Group ALE: 66% for both
Valencia etal”® prospective study period women (n=104) Intravenous ZOL annually the ratio of supplied-to-required medications
(n=52) pills in 1 year. (Pill counts and Group ZOL: 100% for ZOL
+calciumand vit D exchange of empty boxes) 86% calcium and vit D
Ziller et al ® Observational 24-month  Patients with Oral: Compliance: MPR, total number  100% (ZOL) p<0.0001
retrospective period at least one IBA monthly (n=14426) of treatment days covered within 70% (IBA quarterly), 62% (IBA
cohort study prescription of BP  ALE daily/weekly (n=173662)  the 1year period after index monthly), 57% (ALE weekly), 59%
(n=261289) ETD daily (n=1002) prescription date (ETD daily), 58% (RIS daily), 53%
RIS (daily/weekly) (n=46542) (ALE daily), 53% (RIS weekly), 47%
Intravenous: (RIS daily), 33% (ALE daily)
Z0L annually (n=13132) Persistence, the proportion of ~ 65.6% (ZOL) p<0.0001
IBA quarterly (n=12525) patients who remained on their  56.6% (IBA, quarterly), 51% (IBA
initially prescribed therapy at monthly), 44.8% (ALE weekly),
1year 43.4% (ETD daily), 42.3% (RIS
daily), 37.8% (ALE daily), 35.2%
(RIS weekly), 30.6% (RIS daily),
17.3% (ALE daily)
Curtis et al 2 Observational 18-month  Individuals receiving Intravenous ZOL annually Adherence: quantified by the Group ZOL: 82%, p<0.0001

IBA or ZOL for
osteoporosis

prospective study period (n=775)

(n=846)

Intravenous IBA quarterly

PDC, measured continuously and Group IBA: 58%—62%, depending
dichotomously (>=80%) on time period

ALE, alendronate; BPS, bisphosphonates; ETD, etidronate; IBA, ibandronate; MPR, medication possession ratio; PDC, proportion of days covered. It is expressed as a proportion,
computed by summing the number of days the patient is exposed to the medication, beginning with the first infusion and extending to the end of follow-up and dividing by the

amount of follow-up time; RIS, risedronate; ZOL, zoledronate.

indirectly by means the medication possession ratio (MPR).
Adherence, defined as PDC, is similar to a MPR.?® However, as
adherence incorporates compliance and persistence data, which
can be explained by means different MPR definitions, these are
interpreted in table 1. These studies showed the same results,
100% of compliance to zoledronic acid. Finally, persistence
was studied only by Ziller et al.?® They observed that in spite
of suboptimal persistence with all treatments, zoledronate
administration provided the highest persistence rates (65.6%,
p<0.0001).

The second search for preference/satisfaction identified 11
studies (figure 1). All of them evaluated it by means of different
questionnaires. Among them, five review articles and three
studies with no satisfaction or preference data on zoledronic acid
were excluded. Then, three studies were selected”” > and five
more were included by cross-reference.”” **¥Table 2 shows the
results obtained.

All studies were randomised control trials except those by
Ryzner et al** and Fraenkel et al,>° which are observational
prospective. All of them shown that the participants clearly
preferred once-yearly intravenous infusion of zoledronic acid
5Smg. Only the study by Ryzner et al*® indicated preference for
schedules that were once monthly or less frequent and Fraenkel
et al’® showed practically equal results between preference by
once-yearly intravenous infusion (44.3%) or by weekly oral
(40.1%).

DISCUSSION
This is the first review that summarises the available data about
adherence to and preference of once-yearly zoledronic acid

treatment. The review highlights the insufficient evidence avail-
able to comparing newer osteoporosis therapies.

Adherence is an important variable of outcome that is deter-
mined by compliance and persistence of medication intake
and describes the extent and the quality of this.® 7 Despite
little evidence, the results obtained mainly highlight the high
potential of annual osteoporosis regimen for improving patient
adherence.

Some authors point that although the adherence may be
improved with less frequent osteoporosis medication dosing,
there are factors that influence adherence to annual zoledronic
treatment.’* ** Other authors explain that adherence is affected
by age, the fear of rare side-effects such as osteonecrosis of the
jaw and atypical femur fractures, not feeling that treatment is
working and not believing that they have a disease that needs to
be treated.” *¢ %7

Moreover, the challenge with less frequent dosing of antiosteo-
porosis medications may be the need for healthcare professionals
to take more direct control of parenteral treatment delivery, the
need for automated reminders for follow-up, with the direct and
indirect costs of delivery and resource implications to achieve
optimal outcomes.*® The study by Curtis ez al** describes that
one factor associated with adherence to intravenous annual infu-
sion is receipt of the first infusion in an outpatient hospital-based
infusion centre rather a physician's office. As a practical matter,
a key element of promoting adherence on an infrequent dose
intravenous therapy requires ensuring that the patient is sched-
uled to repeat the infusion and remembers to return. Therefore,
verifying the reliability of the processes of care to schedule the
next infusion and remind patients at the time it is needed is likely

6 Fobelo Lozano M, Sanchez-Fidalgo S. Eur J Hosp Pharm 2019;26:4-9. doi:10.1136/ejhpharm-2017-001258
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Table 2 Continued

Results

Osteoporosis treatments Methodology

Population

Duration

Study design

Reference

#44.3% preferred once-yearly intravenous infusion

©40.1% preferred weekly oral

After of an educational session participants

Postmenopausal women Oral BPS weekly
and men
(n

Non-

Observational

Fraenkel et af*

completed an ACA questionnaire to determine their

treatment preferences for:

Intravenous BPS quarterly
Intravenous BPS yearly

Prospective study described

2.8% preferred quarterly intravenous infusion

©10.4% undecided

212)

(1) Oral BPS taken once per week

(2) Intravenous BPS given every 3months
(3) Intravenous BPS given once per year

*Yearly injectable bisphosphonate therapy had not yet been approved by the Food and Drug Administration at the time of study initiation.

ACA, adaptive conjoint analysis; ALE, alendronate; BPS , bisphosphonates; GIO, glucocorticoid-induced osteoporosis; RIS, risedronate; ZOL, zoledronic acid.

to be an important factor in ensuring high adherence with intra-
venous zoledronic acid treatment.

On the other hand, this review highlights that the results about
preference of treatment are more conclusive. All randomised
controlled trials pointed that a single annual injection is
preferred with respect to other regimens of treatment. These
results are consistent with previous studies with oral bisphospho-
nates preference, which have shown that patients prefer reduced
dosing frequency.*” ** Although two studies did not show good
data with respect to preference to annual infusion of zoledro-
nate treatment, this can be explained because these studies were
surveys to the population which were with different regimen
treatments with bisphosphonate but had no randomisation of
two different treatments (an annual intravenous injection or
daily/weekly oral) as take place in the other studies.

Among them, the main reasons patients receiving zoledronic
acid would prefer to continue a once-yearly infusion were to
avoid the requirement to take pills regularly, side effects and
having too many medicines overall.*’

Limitations. This review has some limitations. The main
limitation is that there are not enough studies comparing zole-
dronic acid with other parenteral or oral bisphosphonates with
regard to patient therapy adherence. Zoledronic acid infusions
ensure 1-year adherence, but further works should address the
assumption that longer dosing intervals translate into better
adherence in subsequent years.*' Moreover, calculating MPR
for products with less frequent regimens can be misleading. Due
to the nature of administration, each application leads to 100%
compliance within the specified time frame (eg, 1year in the case
of zoledronate 5 mg). Therefore, the differences in compliance
are a simple consequence of changing the time of application or
persistence.” Since zoledronic acid treatment is yearly admin-
istered, this regimen ensures that adherence in the first year is
100%. Therefore, to assess compliance with these drugs, longer
follow-up is needed.

CONCLUSION

Based on currently available data, there is a possibility for benefit
of using once-yearly zoledronic acid to improve adherence.
Moreover, patients appear to have a preference for less frequent
dosing if agents are perceived to be of equivalent benefit as this
is less disruptive to their lifestyle. In this way, since there may
be a benefit for adherence and overall patients tend to prefer
extended dosing intervals, a discussion between the patient and
prescriber should take place to decide on what is best for each
patient and it should be reassessed on a regular basis to see if
changes are warranted. Anyway, due to the low number of arti-
cles included in this review, it needs to emphasise that while it
appears that less frequent dosing of bisphosphonates assists with
adherence and preference, further studies are needed in order to
obtain more conclusive data.
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