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Summary

Introduction. Since low adherence to a long-term thera-

py results in a poor clinical outcome and significantly in-

creases healthcare costs, adherence to the treatment of

chronic disorders is an issue of great interest. This is

particularly true of the treatment of osteoporosis (OP).

Purpose of study. Adherence to the osteoporosis thera-

py in patients treated with bisphosphonates in tablet

form has been evaluated in comparison with the adher-

ence of those taking alendronate in soluble solution.

Methods and materials. Here we present a retrospective

study of 245 patients treated with alendronate, rise-

dronate and ibandronate tablets and a prospective study

of 118 patients treated with soluble alendronate. In both

studies, patients have been observed for a period of 12

months.

Results. The analysis of patients’ persistence with the

treatment plan, assessed at three, six and 12 months, re-

vealed a significantly higher adherence (p < 0.005) in the

cohort of patients treated with soluble alendronate

(92.37% at 12 months) compared with those who followed

the course of treatment with tablets (65.4 %, 12 months).

Conclusions. The investigation showed higher adher-

ence to the oral therapy with soluble alendronate,

demonstrating that a formulation obtained by this

method can contribute to a higher level of persistence

with the treatment of a disease such as osteoporosis,

which requires a long-term therapeutic plan.

KEY WORDS: adherence; soluble alendronate; bisphosphonate; compliance;

osteoporosis.

Introduction

The adherence to a therapeutic plan, especially in the treat-

ment of a chronic disease or a necessarily prolonged thera-

py, constitutes one of the fundamental objectives in clinical

practice (1, 2).

In this context, osteoporosis represents an emblematic case

in which the only pharmacological approach capable of re-

ducing the risk of fracture necessitates adherence to therapy,

which must cover a suitable period of time and which, above

all, should never be suspended in any arbitrary way (3).

Numerous studies have tackled the problem of adherence to

bisphosphonate therapy, as reported below. A detailed review

conducted in Spain showed low adherence to treatment with

bisphosphonates, with a persistence average of six months,

resulting in an increased risk of fracture, especially vertebral

fracture (4). A retrospective cohort study conducted in Ger-

many showed that the average duration of the treatment with

oral bisphosphonates was 145 days. The persistence after

one year was 28%, with no significant differences between

the patients receiving the weekly treatment and those receiv-

ing the monthly treatment, while the persistence with daily

doses at one year was only 7.2%. The adherence to treat-

ment with bisphosphonates was the only factor that signifi-

cantly decreased the risk of fracture (5). A Dutch study con-

ducted on postmenopausal women with OP found that after

one year, 51.9% of the subjects who used alendronate week-

ly had continued the therapy, while for those who undertook a

daily therapy with different types of bisphosphonates (alen-

dronate, risedronate, etidronate) the persistence was signifi-

cantly lower after one year, at between 30.1 to 42.2%. The in-

cidence of gastrointestinal side effects was also associated

with lower therapy persistence (6). An American investigation

has examined the factors associated with premature discon-

tinuation of oral bisphosphonates treatment, defined as the

discontinuation of therapy within 60 days of the prescription

being issued. It was observed that 30% of women suspended

the therapy within 60 days of the issuing of the prescription,

mainly the oldest and those who had started their treatment

in an emergency unit. The therapies prescribed by internists

and rheumatologists were associated with a lower risk of pre-

mature discontinuation compared with those prescribed in pri-

mary health care centres (7).

A study conducted in France analysed data from the pre-

scriptions database (TALES) relating to women over 45

years of age who had received their first monthly prescription

of ibandronate or weekly prescription of bisphosphonates in

2007. Their therapy persistence was evaluated as follows.

The persistence at 12 months was 47.5% for monthly iban-

dronate and 30.4% for weekly bisphosphonates; by eliminat-

ing some potentially confusing variables, it was found that
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women receiving monthly therapy had a 37% lower chance

of abandoning the therapy compared with those receiving a

weekly treatment (8). A Canadian study involving over

450,000 subjects with an average age of 75 has showed a

rate of continuation with oral bisphosphonate therapy of 63%

at one year and 46% at two years (9). An American study

compared the adherence to and persistence with daily and

weekly treatment with bisphosphonates. The women who

took bisphosphonates weekly had significantly higher adher-

ence than those who received a daily therapy (69.2 vs

57.6%). Even the persistence at one year was significantly

higher in those women who had received a weekly treatment

(44.2 vs 31.7%) (10). A prospective study conducted in

France of a cohort of women treated with different antiosteo-

porotic oral drugs, including bisphosphonates therapy admin-

istered monthly, weekly and daily, showed that the persis-

tence at one year was 50% in women given a monthly treat-

ment, 37% in women receiving a weekly treatment and 10%

in women receiving a daily therapy (11). A survey conducted

in Bulgaria has found high persistence rates for those pa-

tients who took alendronate once a week and ibandronate

once a month. The persistence at 12 months was 86.8% and

58.94% at 24 months (12). An authoritative retrospective

German study assessed the persistence of therapy with dif-

ferent antiosteoporotic drugs. At 12 months, the persistence

of the therapy with different bisphosphonates (zoledronate,

ibandronate, alendronate, etidronate or risedronate) was be-

tween 17.3 and 65.6%, with a higher persistence in those

subjects who had received bisphosphonates intravenously

(13). In order to evaluate the adherence to the osteoporosis

therapy with bisphosphonates, we present here a retrospec-

tive study of patients treated with alendronate, risedronate

and ibandronate tablets, as well as a prospective study of

patients treated with soluble alendronate. In both studies,

patients were followed for a period of 12 months. The study

was conducted for the purpose of evaluating the persistence

of the treatment with bisphosphonates in patients affected by

osteoporosis, comparing subjects treated with alendronate in

liquid form with other patients treated with bisphosphonates

in tablet form.

Methods and materials

Our investigation has observed a total of 363 patients (288

women and 75 men) and it has been conducted through a

retrospective and a prospective study. All patients took calci-

um and vitamin D supplements in conformity with accepted

standards.

The retrospective study involved 245 patients (187 women:

average age 61.8, range 46-71; 58 men: average age 72.4,

range 68-77) taking bisphosphonate tablets (alendronate

[35mg a week, 70mg/two days a month: 104 patients]; rise-

dronate [35mg a week: 95 patients]; ibandronate [150mg a

month: 46 patients]). The prospective study involved 118

patients taking alendronate through a soluble solution (Bona-

sol; Bruno Farmaceutici SpA, Rome) at a dose of 70mg a

week (101 women: average age 63.2, range 47-69; 17 men:

average age 70.7, range 65-80).

The subjects who took bisphosphonates in tablet form for

more than a year were contacted by telephone and inter-

viewed in order to find out further information concerning

their therapy adherence. They were asked whether or not

the treatment had been stopped and, if so, how long after

the beginning of their treatment it was stopped. The subjects

taking soluble alendronate were contacted by telephone at

three, six and 12 months after the beginning of their therapy

and were asked if they had stopped their treatment. 

In respect of statistical evaluation and the expression of sig-

nificance, we used the Student’s t-test as the test for paired

data in the two studies and as the test for unpaired data in

comparisons between the studies. Further confirmation of

the statistical comparison between the two groups was made

through the use of the χ2 test.

Results

Retrospective study. Of the 245 patients taking bisphospho-

nate tablets, 12 (4.89%) had discontinued the treatment three

months after the beginning of their therapy (p=n.s.). Of the

233 remaining subjects, 58 (23.67% of the initial number) had

discontinued their therapy after six months (p<0.01). Twelve

months after the beginning of the therapy, 85 patients (34.6%

of the total number) had discontinued their treatment

(p<0.005). Therefore, 160 patients remained undergoing ther-

apy (65.4% of the total number). There were no significant dif-

ferences in the three groups between the patients taking the

three different kinds of bisphosphonates in tablet form and

those with other administration regimes (Figure 1).

Prospective study. Of the 118 patients taking soluble alen-

dronate, none had discontinued the therapy after three

months since the beginning of their treatment. After six

months, six patients (5.08%) had discontinued their therapy

(p=n.s.). After 12 months, the therapy had been discontinued

by nine subjects (7.63% of the initial number). Therefore,

109 subjects remained undergoing therapy (92.37% of all

patients) (p<0.2=n.s.) (Figure 2).
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Figure 1 - Therapy persistence for patients (245) treated with bis-

phosphonates in tablet form.

Figure 2 - Therapy persistence for patients (118) treated with solu-

ble alendronate.
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Conclusions

The low adherence to the treatment of a chronic disorder is a

widespread problem; indeed, it has been shown that about

50% of patients do not follow the scheduled therapeutic

treatment plan (1, 2, 14, 15). This has two major conse-

quences, represented by a reduced therapeutic effect and an

increase in healthcare costs (1-3). The improvement of ther-

apy adherence, especially in cases of long-term therapy, en-

sures far greater safety for the patients in question; there-

fore, all interventions aiming at improving adherence had an

important impact, far greater than the impact of any other

therapeutic approach on all treated individuals (14, 15).

In developed countries, as mentioned, the rate of adherence

to long-term treatments often falls to 50%: in the U.S., only

51% of hypertensive patients adhere to their treatment (16,

17); a similar situation holds for antidepressant therapy (18)

(adherence varies between 40 and 70%), while in Australia

only 43% of patients take medication according to their pre-

scription. In summary, a non-optimal clinical outcome may

occur in conjunction with poor adherence to the treatment

plan (19).

More precisely, adherence is considered to be the extent to

which the behaviour of a given patient matches all medical

recommendations with agreed actions (20). Adherence can-

not be simply equated with compliance (21), in which the pa-

tient’s role is essentially passive (WHO Adherence Meeting

2001 definition: the extent to which the patient follows med-

ical instructions); by contrast, adherence considers the pa-

tient in an active role (WHO Adherence Meeting 2003 defini-

tion: the extent to which the behaviour of a patient following

a drug therapy corresponds to the directions agreed with the

doctor). However, there are many factors which influence the

adherence to therapy: the method of administration, the in-

fluence of the patient’s lifestyle, the number of administra-

tions in a given time (21) and, in the final analysis, probably

the intrinsic characteristics of the medicinal product itself

(tablets vs drinkable solution).

It has now been widely demonstrated that in osteoporosis

therapy, adherence to therapy represents a fundamental fac-

tor able to significantly reduce the risk of fractures (1-3). As

explained in our introduction, the global rate of adherence to

the treatment is between 30 and 70% (14-16). Even our ret-

rospective study, conducted on 245 patients with osteoporo-

sis, who were monitored for 12 consecutive months and

whose therapy took the form of the administration of bispho-

sphonates (alendronate, risedronate and ibandronate) in

tablet form, has shown that about 5% of patients had discon-

tinued the treatment within three months, 23% within six

months and that almost 35% had abandoned the therapy af-

ter 12 months of observation. The availability of a soluble al-

endronate with a pleasant mouthfeel and a pleasant taste

motivated us to perform a prospective 12 month observation

of 188 patients who had been advised to take oral soluble al-

endronate in vials. None of the patients had discontinued

their therapy after three months, 5% had discontinued their

therapy within six months and only about 8% of the patients

had discontinued it in the following 12 months: in other

words, one year on from the beginning of their soluble alen-

dronate therapy, over 90% of patients continued to adhere to

the agreed treatment plan.

In the light of our investigations, we can observe that the

persistence of osteoporosis therapy with soluble alendronate

is significantly higher than that observed in most studies

available in contemporary medical literature in which patients

received an oral therapy in tablet form.
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