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INTRODUCTION

Adherence to treatment is an increasingly debated subject and an essential means of increasing the likelihood of 
achieving the desired clinical outcome. It is particularly important in ensuring the optimal management of chronic 
treatments [1] because non-adherence reduces their therapeutic efficacy, increases morbidity and mortality, and 
leads to higher National Health Service costs [2].

Published data indicate that non-adherence rates range from 33 to 70%, above all in the case of patients with chronic 
diseases in whom the duration of treatment is an unfavourable factor [3-5]. Adherence to treatment plays a key role in 
patients with Chronic Myeloid Leukaemia (CML) [6-8], among whom adherence rates range from 57 to 95% [9-13] 
depending on the method of analysis. Measuring adherence accurately is important for researchers and clinicians, and 
may directly affect the patients themselves because inaccuracies may erroneously lead to a judgement of treatment 
failure or inadequacy, and consequently unnecessary or even harmful treatment intensification. Furthermore, clinical 
trial findings should also take adherence data into account in order to ensure a more complete picture of treatment 
efficacy [14]. 

The importance of treatment adherence means that every effort should be made to establish the most suitable and 
disease-specific method of measuring it [15]. There are currently a number of methods awaiting validation [16,17] 
and, starting from the assumption that there is no reference gold standard [18], the aim of this study was to calculate 
the one- and two-year adherence of CML patients to imatinib treatment in real-world clinical practice using two 
different methods of analysis.

MATERIALS AND METHODS

This retrospective observational study was carried out at the pharmacy of Pescara Hospital in collaboration with 
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the Hematology Department, and considered all of the CML patients attending the hospital who had received first-
line treatment with imatinib for one or two years ± 60 days (a tolerance due to the fact that the patients preferred to 
collect the drug from the hospital pharmacy at the time of their hospital appointments). The data were taken from the 
pharmadd.it database, which contains all the information concerning the patients’ sociodemographic characteristics, 
disease, gender, age, the name and dose of the drug used, the amounts of drug dispensed, and the dates of dispensation. 
As the hospital pharmacy was the only place dispensing the study drug, it was not difficult to monitor the patients’ 
therapeutic behaviour and calculate their adherence to treatment. 

The two methods of analysis compared were the ratio between the Received Daily Dose (RDD) and the Prescribed 
Daily Dose (PDD) [19], and the medication possession ratio (MPR) [20], which is calculated on the basis of the 
number of doses dispensed over a given period of time [21-23].
Prescribed Daily Dose (PDD)
The PDD is an expression of prescriptive intent that can be obtained from ad hoc studies of databases of drug 
prescriptions or patient interviews [24], and may vary depending on a patient’s diagnosis, race, clinical condition, and 
the tolerability of the drug. In this sense, it can be considered a dynamic parameter of drug use, and is particularly 
important in cases in which it differs from the Defined Daily Dose (DDD) or, as in the case of imatinib, when the 
PDD varies so much that there is no established DDD. In this study, the PDD was extrapolated from the specialist’s 
prescription, and updated every time the prescription was renewed. Using the PDD, when calculating adherence 
minimises the errors arising from the use of a DDD that does not coincide with the PDD [25].
Received Daily Dose (RDD)
The RDD is the ratio between the dispensed dose (and therefore probably the dose actually taken by the patient) and 
the number of days between successive dispensations. It was calculated for each patient and the weighted average 
of the time intervals between each dispensation, thus obtaining the weighted average RDD given by the following 
formula:

RDD =
Sum.product(RDD 1 : RDD n; int erval 1 : int erval n )

Sum(int erval 1 : int erval n )

The PDD was calculated in the same way, and the ratio between the RDD and PDD was used to describe treatment 
adherence.

RESULTS

Only the patients who had received imatinib for one or two years (365 or 730 ± 60 days) were considered. Sixty-two 
patients had been treated for one year (a median of 363 [305-479] days), and 50 for two years (a median of 365 [307-
413] days in the second year). The median age in both years was 65 (range 21-92), and there were more men than 
women (33 vs. 29 in the first year, and 28 vs. 22 in the second) (Table 1). The weighted prescribed daily dose (WPDD) 
in the first and second year was respectively 0.37 ± 0.07 g/day and 0.36 ± 0.06 g/day. 

As shown in Table 2, the full imatinib dose of 0.4 g/day was taken by only 63% of the patients in the first year and 
64% in the second, and respectively 16.13% and 12% changed dose during the course of treatment; all of the others 
took doses of 0.3, 0.2 or 0.1 g/day. These differences in PDD inevitably conditioned adherence which, in the first year, 
was 0.90 ± 0.15 when calculated using RDD/PDD, and 0.83 ± 0.20 when calculated using the MPR; the corresponding 
values in the second year were respectively 0.90 ± 0.10 and 0.82 ± 0.16 (Table 1). The differences in the values 
calculated using the two methods was therefore considerable, being 7% in the first year and 8% in the second. 

DISCUSSION

An analysis of the results revealed a substantial difference depending on the method of calculation: the use of the 
MPR underestimated adherence (0.83 and 0.82 vs. the 0.90 given by RDD/PDD) because it does not consider possible 
variations in doses between one patient and another. The WPDD of respectively 0.37 and 0.36 g/day in the two years 
bears witness to the fact that clinicians do not always use the full imatinib doses of 0.4 g/day, but doses ranging from 
0.1 to 0.6 g/day. This has nothing to with adherence, but is exclusively due to individual drug tolerability and the 
question of better disease management [26]. As the MPR is based on the DDD, it is not surprising that it leads to 
discordance in the assessment of treatment adherence.   

http://pharmadd.it/
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CONCLUSION

As none of the published methods of analysing treatment adherence is free of limitations, in order to make the 
assessment more reliable, it is always necessary to specify which method is being used and what data are being 
considered. In the case of diseases for which the prescribed dose may vary from one patient to another or during the 
course of treating individual patients, it is not suitable to use methods based on the DDD as a surrogate for the PDD. 
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First year Second year
No. of patients 62 50

Males 33 28
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WRDD (g/day) 0.34 ± 0.09 0.33 ± 0.07
WPDD (g/day) 0.37 ± 0.07 0.36 ± 0.06

Weighted adherence 0.90 ± 0.15 0.90 ± 0.10
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Table 1: Patient characteristics and adherence calculated as RDD/PDD and MPR

First year 

(No. of patients; %)

Second year 

(No. of patients; %)
PDD=0.4 g 39; 62.9 32; 64
PDD=0.3 g 10; 16.13 9; 18
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PDD=0.6 g 1; 1.61 -

Table 2: PDD divided by dispensing intervals
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