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ABSTRACT

BACKGROUND: Lack of adherence to prescribed therapies is often a cause 
of suboptimal blood pressure control in patients with hypertension. To 
enhance patients’ adherence to treatment, fixed-dose combinations of 
active substances with complementary mechanisms of action have been 
developed. An angiotensin-converting enzyme inhibitor or an angioten-
sin receptor blocker (ARB) is often combined with a calcium channel 
blocker. Olmesartan is the most used ARB in combination therapy. In Italy, 
in September 2011, a fixed-dose combination of olmesartan/amlodipine 
(olmesartan/amlodipine 20/5 mg, 40/5 mg, or 40/10 mg) was introduced 
to treat patients with hypertension for whom control of blood pressure is 
not reached with either olmesartan or amlodipine alone. Prior research 
on adherence to olmesartan/amlodipine combinations was carried out 
in local contexts (e.g., claims databases of Italian regions or local health 
authorities), and/or it was limited by the fact that adherence was assessed 
against monotherapies already known for their low compliance profile, 
such as diuretics.

OBJECTIVE: To compare adherence with olmesartan/amlodipine fixed-dose 
combination (FDC) and extemporaneous combination in primary care in Italy.

METHODS: A nationwide, population-based study was conducted by using 
the Health Search IMS Health Longitudinal Patient Database. Patients 
aged > 17 years, affected by hypertension and treated with the FDC or 
extemporaneous combination of olmesartan/amlodipine, were identified. 
Adherence to these 2 therapeutic regimens was estimated by calculating 
the proportion of days covered (PDC). Patients were classified into 3 levels 
of adherence: high (PDC ≥ 80%), intermediate (PDC = 40%-79%), or low 
(PDC < 40%). 

RESULTS: In the 6-month follow-up, FDC showed higher adherence com-
pared with an extemporaneous combination (55.1% vs. 15.9%, P < 0.001). 
This difference was confirmed in a multivariable logistic regression model 
clustered on patient identifier (odds ratio = 6.65; 95% CI = 3.10-14.26; 
P < 0.001). The proportion of patients adherent to FDC varied from 60.4% 
for the 40/5 mg formulation to 47.5% for the 40/10 mg formulation. 

CONCLUSIONS: These findings suggest that higher adherence may be 
achieved with FDCs than with extemporaneous combinations. To improve 
the degree of adherence, general practitioners may consider prescribing 
fixed combinations of antihypertensive agents as soon as monotherapies 
fail to achieve the expected therapeutic objective. 
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RESEARCH

Hypertension is a major public health concern. It is the 
leading cause of cardiovascular diseases, accounting 
for 9.4 million annual deaths globally and for the 7% 

of the total disability-adjusted life years in 2010.1,2 Despite the 
remarkable therapeutic advances and their protective effects on 
cardiovascular outcomes, pharmacological treatment is often 
suboptimal and the blood pressure control is inadequate in 
large proportions of patients.3,4 In the United States, according 
to the National Health and Nutrition Examination Survey 2011-
2012, blood pressure control lower than 140/90 millimeters of 
mercury (mm Hg) was reached in only 51.8% of patients with 
documented hypertension.5 In Europe, blood pressure control 
is generally far from optimal. For example, 61.1% of patients 
presented good control of blood pressure in the primary care 
setting in Spain6; estimates for France show that only half of 
treated patients are under control7; in Italy, blood pressure was 
under control in 43.2% of the patients8; and approximately one 
third of patients under treatment reached targeted blood pres-
sure goals in 9 central and eastern European countries.9

A lack of compliance with antihypertensive treatment 
is a very common phenomenon in primary care,10-12 which 
strongly influences blood pressure control, with a relevant 
impact on the cardiovascular risk and on the financial burden 

•	Fixed-dose combinations (FDCs) of medications with comple-
mentary mechanisms of action have been recently launched in 
Italy to better control blood pressure in hypertensive patients.

•	Prior research on adherence to olmesartan/amlodipine combina-
tions was restricted to local contexts (e.g., claims databases of 
Italian regions or local health authorities) or was limited by the 
fact that adherence was assessed against monotherapies already 
known for their low compliance rate, such as diuretics.

What is already known about this subject

•	In terms of adherence, olmesartan/amlodipine FDC was com-
pared with an extemporaneous-combination regimen of the same 
drug components (i.e., an appropriate comparator) in primary 
care in Italy.

•	During the 6-month follow-up, a greater proportion of patients were 
adherent to the FDC than to the extemporaneous combination. 

What this study adds
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bination therapy because of its high antihypertensive efficacy 
and favorable safety profile. In Italy, in September 2011, an 
FDC of olmesartan/amlodipine (olmesartan/amlodipine 20/5 
mg, 40/5 mg, or 40/10 mg) was introduced to treat patients 
with hypertension for whom blood pressure control is not 
reached with either olmesartan or amlodipine alone. Prior 
research on adherence to olmesartan/amlodipine combinations 
was conducted in a local context34,35 or was limited by the fact 
that adherence was assessed against monotherapies already 
known for their low compliance profile, such as diurectics.33 
Given the uncertainty surrounding the usefulness of an FDC 
for increasing patients’ adherence to treatment, we carried out 
the present study to compare adherence to olmesartan/amlo-
dipine FDC with adherence to extemporaneous combinations 
in primary care in Italy, using data from the population-based, 
prospective Health Search IMS Health Longitudinal Patient 
Database (HS IMS Health LPD), thus evaluating the usefulness 
of this FDC in real-world practice. 

■■  Methods
Data Source
Information was obtained from the HS IMS Health LPD, an 
Italian general practice database in place since 1998 (data have 
been recorded since 1996) comprising data from computer-
based patient records registered by a selected group of general 
practitioners (GPs), uniformly distributed throughout the 
whole national territory. GPs voluntarily agreed to contribute 
to the general practice database and to attend specific training 
courses for data entry. Patient demographic details included 
in HS IMS Health LPD are linked through the use of an 
encrypted patient code with medical records (diagnoses, tests, 
tests results, procedures, hospital admissions), information on 
drug prescriptions, lifestyle information (alcohol, body mass 
index, smoking habit), and date of death. Diseases were clas-
sified according to the International Classification of Diseases, 
Ninth Revision, Clinical Modification (ICD-9-CM). The encoding 
of the ambulatory procedures is done in accordance with the 
Nomenclatore Tariffario, a list of all outpatient specialist medical 
services and related tariffs instituted by Ministerial Decree in 
1996.36

To be considered for participation in epidemiological stud-
ies, GPs must meet up-to-standard quality criteria pertaining 
to the levels of coding, prevalence of well-known diseases, 
mortality rates, and years of recording.37 Quality and consis-
tency of data collected in the database were well demonstrated 
through several studies in which the retrieved information was 
compared with other current data sources or findings from 
national surveys.38-40

At the beginning of the present study, 700 GPs homo-
geneously distributed across Italy, covering a patient pop-
ulation of 1,222,595, reached the up-to-standard quality  

sustained by the National Health System.13-15 A meta-analysis 
demonstrated that there was a 20% reduction in the number of 
cardiovascular diseases for patients with high adherence versus 
patients with low adherence to antihypertensive medications.16 
In 2003, the World Health Organization stated that improving 
adherence to antihypertensive therapy could be an important 
source of health, economic, and social advancement.17

There can be several reasons why patients discontinue drug 
treatment. Among nonclinical causes, poor socioeconomic 
status, illiteracy, and unemployment have been associated 
with lower adherence.18-20 The self-management of a complex 
drug therapy is the main cause of lack of adherence, especially 
among elderly patients with a high number of comorbidities 
and polypharmacy. Indeed, the safety profile and the number 
of concurrent medications play a significant role in patients’ 
adherence.15,21 Furthermore, patients’ adherence may be influ-
enced by previous use of antihypertensive medications (i.e., 
being a prevalent rather than an incident user), and adherence 
changes after switching to other formulations are clinically 
relevant.22,23 

In this context, several studies showed that persistence 
with antihypertensive drugs is lower in patients treated with 
diuretics and/or beta-blockers and higher in those treated with 
inhibitors of the renin-angiotensin-aldosterone system.12,24,25 
Recent evidence shows that adherence to medications is 
inversely related to the number of antihypertensive drugs being 
administered.26,27 One of the measures introduced to enhance 
patients’ adherence to antihypertensive drugs and to maximize 
the benefits of these therapies was the development of fixed-
dose combinations (FDCs) of medications with complementary 
mechanisms of action. A combination therapy is recommended 
as first-line treatment in patients at high or very high cardio-
vascular risk or for whom blood pressure is markedly above the 
hypertension threshold (i.e., > 20 mm Hg systolic or 10 mm Hg 
diastolic).13,28,29 However, in the most recent guidelines issued 
by the European Society of Hypertension and the European 
Society of Cardiology, the use of an FDC is a class IIb recom-
mendation, meaning that the usefulness/efficacy has not been 
yet well established by evidence/opinion.29 Additionally, it has 
been demonstrated that an earlier blood pressure target is more 
easily achieved using a low-dose combination therapy com-
pared with full-dose monotherapy. This therapeutic approach 
has a better tolerability profile because lower doses of the drugs 
are used.30,31 It was also demonstrated that adherence is favor-
ably influenced by starting treatment as soon as possible with 
an FDC, because FDCs are characterized by lower drop-out 
rates than monotherapies.32,33 

Nowadays, FDCs are widely available. An angiotensin-con-
verting enzyme inhibitor or an angiotensin receptor blocker is 
often combined with a calcium channel blocker. Olmesartan is 
the most commonly used angiotensin receptor blocker in com-
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criteria. The study was based on the records collected by 
these GPs. Specifically, for each prescribed drug, the following  
information was registered: trade name, dosage form, 
Anatomical Therapeutic Chemical (ATC) code, ministerial 
code and active substance, date of filled prescription, and days 
of supply. 

Study Cohorts
All patients aged > 17 years who were diagnosed with hyperten-
sion (ICD-9-CM codes 401* through 404* and 437.2) and who 
were treated either with the olmesartan/amlodipine extempo-
raneous combination (ATC codes C08CA01 and C09CA08) or 
with the olmesartan/amlodipine FDC (ATC code C09DB02; 
formulations used: 20/5 mg, 40/5 mg, and 40/10 mg) were 
identified. For the extemporaneous-combination users, an 
overlapping prescription was operationally defined as a pre-
scription for 1 of the 2 components before or on the run-out 
date (prescription date plus days of supply) of the other compo-
nent. Only periods of overlapping prescriptions were consid-
ered for extemporaneous-combination users. The observation 
period started when the 2 different formulations under inves-
tigation were made available in the market: January, 1, 2005, 
when olmesartan became available in Italy, for patients treated 
with the extemporaneous combination; and September, 1,  
2011, for patients treated with the FDC. For each patient, the 
first occurrence of a prescription of the extemporaneous com-
bination or the FDC during the respective observation periods 
was the index date. Among extemporaneous-combination 
users, the index date therefore coincided with the first pre-
scription date for the second component when overlapping 
the first component. To be considered eligible, patients were 
required to have at least 2 years of medical history in HS IMS 
Health LPD and at least 6 months of follow-up. Patients were 
followed from the index date until the end of registration with 
the GP, the end of the study period (i.e., December, 31, 2010, 
for patients prescribed the extemporaneous combination and 
December, 31, 2012, for patients prescribed the FDC), the 
last day of the sixth month of follow-up, or death, whichever 
occurred first.

Assessment of Adherence 
Adherence to antihypertensive therapy was defined as the 
extent to which patients followed their antihypertensive medi-
cation schedules as prescribed by their GPs.41 It was estimated 
by calculating the proportion of days covered (PDC), which is 
the proportion of days on which a patient had pills available 
during follow-up. The PDC corresponded to the total days of 
supply of medication dispensed divided by the length of the 
corresponding follow-up and multiplied by 100. The number 
of days supplied by each prescription was calculated by divid-
ing the total amount of active drug in each prescription by 

the recommended defined daily dose. Patients were therefore 
classified into 3 adherence levels: high (PDC ≥ 80%), inter-
mediate (PDC = 40%-79%), or low (PDC < 40%), as currently 
categorized in the literature.42 We compared the level of adher-
ence between the olmesartan/amlodipine FDC and the extem-
poraneous combination by calculating PDC for both the FDC 
and the extemporaneous-combination cohorts over a 6-month 
follow-up period. 

Covariates
We identified all variables considered as potential risk factors 
for different degrees of adherence to antihypertensive drugs, 
as well as variables that could be potential confounders of the 
degree of adherence to the formulation (FDC vs. extempora-
neous combination). The following covariates were assessed 
for both FDC and extemporaneous-combination users: sex 
and age on the index date; family history of cardiovascular 
disease; obesity; comorbidities (diabetes mellitus or metabolic 
syndrome, cardiac arrhythmias, peripheral vascular disease, 
chronic kidney disease, adrenal glands disorders, dyslipidemia, 
coronary artery diseases, cerebrovascular disorders, congestive 
heart failure, thyroid diseases, gout/hyperuricemia) before 
and/or on the index date; laboratory test results registered in 
the 12 months before and/or on the index date (blood pressure, 
total cholesterol, low-density lipoprotein cholesterol, high-
density lipoprotein cholesterol, hemoglobin A1c); number of 
hospital admissions; number of specialist visits; and concomi-
tant medications prescribed during the 6 months before and/
or on the index date (antihyperglycemic drugs [ATC code A10], 
antithrombotics [ATC code B01A], cardiac therapy [ATC code 
C01A], antiarrhythmics [ATC code C01B], corticosteroids [ATC 
code H02], nonsteroidal anti-inflammatory drugs [ATC code 
M01A], antidepressants [ATC code N06A], thyroid therapy 
[ATC code H03], oral contraceptives [ATC code G03A], lipid-
lowering agents [ATC code C10], and number of concomitant 
drugs [i.e., ATC codes]).

Statistical Analysis
A descriptive statistical analysis for categorical variables (abso-
lute frequency, relative frequency, 95% confidence intervals 
[CIs]) and continuous variables (mean, median, standard 
deviation [SD]) was carried out. We used univariable logistic 
and linear regression to compare characteristics of FDC and 
extemporaneous-combination users for categorical and contin-
uous variables, respectively. Given that the observations were 
not fully independent (i.e., some FDC users could be selected 
in both cohorts because they were previously exposed to other 
antihypertensive drugs, including the extemporaneous combi-
nation), each regression model was corrected for clustering on 
patient identifier.43
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A multivariable logistic regression model adjusted for all the 
aforementioned covariates was also used to compare adherence 
rates among FDC patients versus extemporaneous-combina-
tion patients. In line with univariate analysis, the multivari-
able model was still clustered on patient identifier because the 

exposure categories were not fully independent. Statistical sig-
nificance was defined as a 2-tailed value of P < 0.05. Estimates 
of adherence levels with 95% CIs and probability values were 
generated with STATA software, version 11 (STATACorp, 
College Station, TX).

Patient Characteristics

FDC 
Overall 

(N = 4,522)

20/5 mg FDC 
Formulation 
(n = 2,660)

40/10 mg FDC 
Formulation 

(n = 942)

40/5 mg FDC 
Formulation 

(n = 920)

Extemporaneous 
Combination 
(N = 2,090) P Valueb

Demographics
Mean (SD) age, years 	 66.6	 (12.6) 	 66.4	 (12.9) 	 66.8	 (12.4) 	 67	 (12.0) 	 68.1	 (11.6) 0.002
Female, % 52.2 53.9 46.3 53.5 50.8 0.267

Medical history/medical examination, %
Family history of CV diseasesc 19.2 20.2 16.7 18.9 17.4 0.077
Obesity 26.8 23.3 33.4 29.9 28.5 0.130

Comorbidities, %c

Diabetes mellitus 29.2 25.8 39.2 28.6 30.3 0.326
Arrhythmias 12.8 12.7 11.7 13.9 13.7 0.294
Peripheral vascular diseases 15.0 13.3 19.1 16.0 14.1 0.317
Chronic kidney disease 8.6 7.3 10.8 10.0 9.9 0.091
Adrenal gland disorders 0.3 0.3 0.3 0.5 0.6 0.084
Dyslipidemia 32.5 30.4 34.8 36.3 32.7 0.888
Coronary artery disease 13.5 12.1 15.8 14.9 18.1 < 0.001
Cerebrovascular diseases 13.9 13.0 16.2 14.0 16.6 0.004
Congestive heart failure 2.6 2.5 2.4 3.2 4.2 0.001
Thyroid diseases 20.8 20.0 20.7 23.0 18 0.008
Gout/hyperuricemia 10.8 9.4 14.1 11.7 10.5 0.700

Test resultsd

Mean (SD) systolic BP, mm Hg 	 148.3	 (18.5) 	 146.9	 (17.2) 	 152	 (20.5) 	 148.4	 (19.2) 	 144.7	 (17.3) 0.002
Mean (SD) diastolic BP, mm Hg 	 85.2	 (11.0) 	 84.9	 (10.5) 	 85.7	 (10.8) 	 85.6	 (12.4) 	 83.6	 (12.9) 0.080
Mean (SD) total cholesterol, mg/dL 	 202.4	 (42.2) 	 203.8	 (41.6) 	 196.4	 (41.8) 	 205	 (43.8) 	 203.1	 (38.8) 0.031
Mean (SD) LDL cholesterol, mg/dL 	 121.8	 (45.0) 	 123.3	 (50.2) 	 116.7	 (37.5) 	 122.7	 (36.4) 	 122.4	 (34.6) 0.129
Mean (SD) HDL cholesterol, mg/dL 	 52.5	 (15.7) 	 53.3	 (16.6) 	 50.8	 (14.6) 	 52.4	 (13.9) 	 52.1	 (14.3) 0.471
Mean (SD) Hb1Ac, % 	 7.8	 (6.4) 	 7.6	 (6.2) 	 7.8	 (4.9) 	 8.1	 (8.4) 	 7	 (1.3) < 0.001
Mean (SD) number of hospitalizations 	 1.1	 (0.3) 	 1.1	 (0.3) 	 1.1	 (0.4) 	 1.1	 (0.4) 	 0.2	 (0.6) < 0.001
Mean (SD) number of visits to a specialist 	 2.7	 (1.9) 	 2.7	 (2.0) 	 2.7	 (1.9) 	 2.6	 (1.8) 	 2.6	 (2.9) 0.002

Concomitant therapies, %e

Antihyperglycemic drugs 22.8 19.8 31.8 22.2 24 0.268
Antithrombotics 41.2 38.0 47.8 43.6 49.3 < 0.001
Cardiac drug therapy 1.4 1.1 1.6 2.0 4.6 < 0.001
Antiarrhythmics 3.6 3.6 3.5 3.7 5.8 < 0.001
Corticosteroids 9.6 9.7 8.9 10.0 14 < 0.001
NSAIDs 33.3 34.5 31.8 31.4 45.4 < 0.001
Antidepressant drugs 10.3 10.0 11.4 10.2 14.7 < 0.001
Thyroid therapy 8.2 8.4 7.1 8.6 7.6 0.415
Oral contraceptives 0.3 0.4 0.1 0.3 0.7 0.058
Lipid-modifying agents 35.2 32.8 39.3 37.9 37.5 0.063
Mean (SD) number of medications 	 8.3	 (4.7) 	 7.9	 (4.6) 	 9.3	 (5.0) 	 8.4	 (4.4) 	 2.6	 (1.8) < 0.001

aPatients prescribed the fixed-dose combination were further stratified by the formulations used (20/5 mg, 40/10 mg, or 40/5 mg).
bP values refer to comparisons between FDC and extemporaneous-combination users. 
cIn the period prior to the index date (data have been recorded since 1996).
dRegistered in the 12 months before and/or on the index date.
ePrescribed during the 6 months before and/or on the index date.
BP = blood pressure; CV = cardiovascular; FDC = fixed-dose combination; Hb1Ac = hemoglobin A1c; HDL = high-density lipoprotein; LDL = low-density lipoprotein;  
mm Hg = millimeters of mercury; NSAID = nonsteroidal anti-inflammatory drug; SD = standard deviation.

TABLE 1 Demographic and Clinical Characteristics of Patients Treated with Olmesartan/Amlodipine 
Fixed-Dose and Extemporaneous Combinationsa 
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■■  Results
Demographic and Clinical Characteristics of Olmesartan/
Amlodipine FDC and Extemporaneous-Combination Users
Table 1 depicts the demographic and clinical characteris-
tics of patients exposed to the FDC or the extemporaneous  
combination. Out of a population of about 1,222,595 indi-
viduals, 2,090 patients had at least 1 prescription for the 
extemporaneous combination of olmesartan/amlodipine filled 
from January, 1, 2005, to December, 31, 2010. The mean ± SD 
age of the patients was 68.1 ± 11.6 years and 50.8% were 
women. Between September 2011 and December 2012, a total 
of 4,522/1,222,595 patients were exposed to the olmesar-
tan/amlodipine FDC. The mean ± SD age of the patients was 
66.6 ± 12.6 years and 52.2% were women. In most cases the 
2 cohorts were similar, but patients treated with the extem-
poraneous combination showed a higher prevalence of coro-
nary heart disease and cerebrovascular events compared with 
patients treated with the FDC (18.1% vs. 13.5% [P < 0.001] and 
16.6% vs. 13.9% [P = 0.004], respectively). In contrast, systolic 
blood pressure levels were significantly higher among patients 
treated with the FDC versus those treated with the extempora-
neous combination (mean systolic arterial pressure: 148.3 mm 
Hg vs. 144.7 mm Hg; P = 0.002); this was also the case for the 
number of concomitant medications (8.3 vs. 2.6; P < 0.001).

With regard to the FDC, the clinical severity was higher in 
patients exposed to the 40/10 mg formulation than in those 
treated with lower dosages. The prevalence of the following 
conditions was higher in patients on the higher dose: diabetes 

mellitus (39.2%), obesity (33.4%), peripheral vascular disease 
(19.1%), cerebrovascular disease (16.2%), coronary artery dis-
ease (15.8%), and chronic kidney disease (10.8%). The blood 
pressure levels were also higher, in particular the systolic 
blood pressure (mean ± SD of 152.0 ± 20.5 mm Hg), but also 
the diastolic blood pressure (mean ± SD of 85.7 ± 10.8 mm Hg;  
Table 1). A longer period of time (111.4 months) between 
diagnosis and the first FDC claim was registered with the 
40/10 mg formulation compared with the other 2 formula-
tions (108.7 months with 40/5 mg and 94.8 months with 20/5 
mg). In more than 65% of cases, patients newly treated with 
the FDC were previously treated with monotherapy, 24% were 
previously treated with combination therapy, and 8.3% were 
not previously treated. Of note, only 0.3% of patients were 
previously prescribed the olmesartan/amlodipine extempora-
neous combination.

Adherence
At 6 months from the index date, more than half of patients 
newly treated with the olmesartan/amlodipine FDC (55.1%) 
were found to be highly adherent (PDC > 80%) to therapy, 
whereas among patients treated with the olmesartan/amlo-
dipine extemporaneous combination, 15.9% had a PDC > 80% 
(P < 0.001; Figure 1). This difference was confirmed after 
adjusting for the covariates in the multivariable logistic regres-
sion model clustered on patient identifier (odds ratio = 6.65; 
95% CI = 3.10-14.26; P < 0.001). 

As for the FDC, the proportion of highly adherent patients 
varied from 47.5% for the 40/10 mg formulation to 60.4% for the 
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With our study, we also attempted to overcome the weak-
nesses of prior works. First, findings from the present study 
stem from data covering a patient population of more than 
1,200,000 individuals, representative of the entire Italian 
population. Second, the olmesartan/amlodipine FDC was 
compared in terms of adherence with a loose-dose combination 
regimen of the same drug components, i.e., with an appropri-
ate comparator. Third, adherence was assessed using PDCs 
resulting from GPs’ prescriptions, thus reducing the risk of 
information bias. 

The use of the FDC greatly improved medication adher-
ence compared with the 2-pill combination (55.1% vs. 15.9%). 
The difference observed was confirmed after adjusting for the 
covariates in a multivariable logistic regression model; the 
proportion of adherent patients varied according to the formu-
lation used. 

Limitations
This study has some limitations. First, although this study 
was conducted using detailed patient and prescription data, 
patient exposure to the drugs was obtained from the prescrip-
tion records of GPs, so it is possible that the true adherence 
to the therapeutic regimens was overestimated. However, to 
assess adherence to medications, direct measures (e.g., directly 
observing therapy intake) or measuring drug/metabolite blood 
levels in patients are expensive, impractical, and often inaccu-
rate for routine use.49 Moreover, rates and volumes (i.e., defined 
daily doses) of prescriptions by GPs, such as those obtained 
from the HS IMS Health LPD for the purpose of the present 
study, have been shown to be consistent with those measured 
by data sources providing information on dispensed medica-
tions,40 along with accurate measures of overall compliance.50-52 
On the other hand, information on drug prescriptions would 
have been missed wherever patients received prescriptions by 
physicians working in the private sector. Nonetheless, it must 
be noted that antihypertensive drugs are completely reim-
bursed by the National Healthcare System if prescribed by GPs. 
Therefore, our estimates may be considered fairly accurate.

Second, because the allocation of patients into the FDC or 
extemporaneous-combination cohorts was not randomized, 
an imbalance in the underlying variables generally associ-
ated with adherence to medications (e.g., comorbidities) may 
have occurred and comparison among the 2 treatment groups 
may have generated biased results. However, we adjusted the 
regression model for several covariates, and it is hard to imag-
ine that the magnitude observed for the results concerning 
adherence to the FDC versus the extemporaneous combination 
is completely because of unmeasured confounders. 

Finally, data were recorded in the database as soon as 
they became available, which is September 2011 for the FDC. 
Therefore, for the purpose of the present study, a 6-month 
period was available for comparing adherence levels with the 
extemporaneous combination versus the FDC. A longer time 

40/5 mg formulation. The proportion of patients with interme-
diate adherence ranged from 18.8% (40/5 mg) to 24% (20/5 mg).  
The mean ± SD PDC was 41.4 ± 30.5 for extemporaneous-com-
bination users; 75.6 ± 32.0 for FDC users (in total); 71.0 ± 34.2 
for 20/5 mg FDC users; 67.8 ± 33.5 for 40/10 mg FDC users; 
and 67.2 ± 33.9 for 40/5 mg FDC users.

■■  Discussion 
To our knowledge, this large study, conducted on a sample rep-
resentative of the general adult Italian population, is the first 
to compare adherence to olmesartan/amlodipine FDC with 
adherence to the extemporaneous combination in a real-world 
setting, taking into account many demographic, clinical, and 
lifestyle variables. 

Prior studies have already shown that incident users of 
antihypertensive FDC medications have greater adherence 
than those using extemporaneous combinations. However, 
they had a number of shortcomings and/or left several aspects 
of this topic understudied. In a previous study based on data 
obtained from the HS IMS Health LPD, improved adherence 
(29%) was associated with combination therapies compared 
with single therapies,15 but FDCs were not specifically evalu-
ated separately from extemporaneous combinations. Indeed, 
this study was carried out prior to the availability in the market 
of the olmesartan/amlodipine FDC. In a prospective observa-
tional study carried out in Spain, loose-pill combination anti-
hypertensive therapy was associated with lower odds of being 
adherent compared with FDC antihypertensive therapy.35 Also 
in this case, because the study was conducted between 2007 
and 2009, adherence to the olmesartan/amlodipine FDC could 
not be assessed. In another study,33 conducted using claim 
databases, the use of an FDC or extemporaneous combination 
as first-choice treatment was associated with a reduced risk 
of treatment discontinuation compared with diuretic mono-
therapy. However, diuretics have a low level of compliance 
because of their frequent adverse events; therefore, the use of 
this treatment regimen as a comparator to assess the advan-
tages offered by the FDCs might be inadequate. In a recent 
retrospective cohort study by Degli Esposti et al. (2014),34 
including 21,008 patients previously treated with the olmes-
artan/amlodipine extemporaneous combination, the number 
of adherent patients increased by 24% after they switched to 
the FDC. However, such results cannot be applied to the entire 
Italian population because the study population only refers to 
3 local health authorities. Finally, in a European multicenter, 
prospective, noninterventional study, adherence to the FDC 
of olmesartan/amlodipine/hydrochlorothiazide was measured 
using the Morisky Medication Adherence Scale, a nonstandard-
ized questionnaire for patients for self-assessment.44 Although 
self-administered surveys might be affected by information 
bias,45,46 the results of this study were consistent with ours as 
well as with those obtained in clinical trials,47,48 showing that 
FDCs are able to improve medication adherence.
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