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Abstract Background: Antihypertensive agents are
among the most used therapeutic classes. The approach
to the pharmacological treatment of hypertension is
guided by international recommendations and adher-
ence to treatment is known to result in effective pre-
vention of cardiovascular risk. Aim: The aim of this
study was to evaluate the pattern of use of antihyper-
tensive agents in general practice in terms of drug choice
for the initial treatment of hypertension and adherence
to treatments among newly recruited patients. Methods:
We collected the data of all antihypertensive drugs
prescribed by general practitioners (GPs) and reim-
bursed between January 1998 and December 2002 by a
Local Health Authority of Emilia Romagna (Ravenna
district, 350,000 inhabitants). We selected subjects aged
40 years and older, permanently living in the area during
the whole period of the study, who received their first
prescription of antihypertensives between January and
December 1999, with no prescription of antihypertensive
agents in the previous year. For each patient, we docu-
mented the starting regimen and evaluated adherence to
treatment in terms of persistence during the years
(patients were defined persistent if they received at least
one prescription per year) and in terms of daily coverage
(patients were defined covered if they received an
amount of drugs consistent with a daily treatment).
Finally, switches or addition of other therapeutic classes
during the 3-year period were identified. Results: A
cohort of 6,043 subjects receiving their first antihyper-
tensive treatment in 1999 was obtained. Regarding
the starting regimen, monotherapies with angiotensin

converting enzyme inhibitors (n=1,597; 26%) or cal-
cium channel blockers (n=1126; 19%) were the most
frequently prescribed. Of the patients, 21% started with
a drug combination regimen. Regarding adherence to
treatment, 18% of the cohort received only one pre-
scription throughout the 3 years, 13% received more
than one prescription but stopped the therapy during the
first year, 69% were persistent during the second year
and 60% also during the third year. Only 34% were
covered during the first year and 24% also during the
second year, whereas only 20% of the patients resulted
covered throughout the 3 years. Among persistent pa-
tients, 41% maintained the same antihypertensive regi-
men throughout the 3 years, 25% added other drugs to
the initial treatment and 34% switched to completely
different regimens. Conclusions: Our findings reflect the
lack of convergence among guidelines on the drug
class(es) to be considered as first choice in the initial
treatment of hypertension. Although an intervention in
this field may have important implications in terms of
cost savings, the ongoing debate does not allow us to
draw definite conclusions on whether measures should
be taken by the National Health Authority. However,
the lack of adherence to antihypertensive treatment is
undoubtedly a matter of concern for public health and
should be addressed with appropriate interventions.
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Introduction

Antihypertensive agents are among the most used ther-
apeutic classes: in Italy they represented 35% of overall
drug prescription in 2003 [1]. The approach to the
pharmacological treatment of hypertension is guided by
international recommendations, and adherence to
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treatment is known to result in effective prevention of
cardiovascular risk [2–8].

Although many drug classes are effective in the pre-
vention of cardiovascular events [i.e. b-blockers,
diuretics, calcium channel blockers, angiotensin con-
verting enzyme (ACE) inhibitors, angiotensin II receptor
blockers (ARBs)], guidelines differ with regard to which
drug class is to be considered as first choice for the initial
treatment of hypertension in patients with no compli-
cations. For these patients, who are mostly treated by
general practitioners (GPs), US recommendations [9, 10]
consider minor diuretics and b-blockers as first choice,
on the basis of clinical experience with these drugs and
their low cost. However, European guidelines [11] do not
indicate a class of first choice. Finally, a recent British
guideline [12] recommended ACE inhibitors or ARBs
for young people and calcium channel blockers or minor
diuretics for patients aged 55 years and older.

In clinical practice, poor compliance, intermittent
treatment and discontinuation of use are frequent causes
of inadequate control of blood pressure [13, 14]. Sub-
optimal treatment can cause progression of coronary
atherosclerosis, congestive heart failure and renal disease
as well as considerably higher rates of major cardio-
vascular events [15, 16]. Thus, improved compliance
may produce favourable therapeutic effects, and studies
evaluating the pattern of use of cardiovascular drugs in
real clinical practice may help to identify the determi-
nants of misuse or underuse of antihypertensive agents.

The aim of this study was to evaluate the pattern of
use of antihypertensive agents in general practice in
terms of drug choice for the initial treatment of hyper-
tension and adherence to treatments among these newly
recruited patients.

Methods

Data collection

Antihypertensive prescription data were retrieved from
the Emilia Romagna Regional Health Authority Data-
base [17]. This database provides the following infor-
mation for each reimbursed prescription: identification
number of the dispensed product, Anatomical Thera-
peutic Chemical (ATC) code, number of packages and
number of defined daily doses (DDDs) dispensed [18],
code of the patient and date of prescription. The patient
code allows the retrieval of each individual’s drug his-
tory without their identification.

We collected the data of all antihypertensive drugs
prescribed by GPs and reimbursed between January
1998 and December 2002 by a Local Health Authority
of Emilia Romagna (Ravenna district, with both urban
and rural area, counting 350,000 inhabitants). For the
selection of antihypertensives, the following ATC codes
were considered: C02—agents acting on a-adrenergic
receptors (methyldopa, clonidine, terazosine and dox-
azosine are the only agents reimbursed among C02

group), C03—diuretics (including minor, high ceiling
and potassium-sparing diuretics, and their different
combinations), C07—b-blockers, C08—calcium channel
blockers, C09—agents acting on the renin–angiotensin
system (including ACE inhibitors and ARBs).

Selection of patients

In order to recruit adult patients starting antihyperten-
sive medication, we selected subjects aged 40 years and
older who received their first prescription of antihyper-
tensives between January and December 1999 without
any prescription of antihypertensive agents in the pre-
vious year. Our cohort of patients was restricted to
subjects permanently living in the area throughout the
study period (from 1998 to 2002).

Data analysis

For each patient, we identified the date of the first pre-
scription of antihypertensive agents and, based on all
drugs prescribed on that date, we documented their
starting regimen.

The prescriptions of each patient were analysed for
3 years after recruitment, and adherence to treatment
was evaluated in terms of persistence during the years
and in terms of daily coverage. Patients were defined
persistent if they received at least one prescription of
any antihypertensive agent in 2000, 2001 and 2002.
Patients were defined covered when the amount of
drugs received throughout the 3-year period was con-
sistent with a daily treatment. To this purpose, we
identified the minimal daily dose recommended for the
maintenance therapy for each drug and we calculated
the total number of minimal doses of each antihyper-
tensive agent received by the patient during the year.
Patients reaching at least 300 minimal doses were
considered as covered, allowing a tolerance of 20%
over the 12-month period.

Finally, the antihypertensive regimens received by each
patient of the cohort during the whole period were anal-
ysed and switches to other antihypertensive regimens or
addition of other therapeutic classes were identified.

The protocol was approved by the institutional ethics
committee.

Results

A cohort of 6,043 subjects receiving their first antihy-
pertensive treatment in 1999 was obtained. This cohort
represented 3.3% of the population permanently living
in the Ravenna area during the period of the study. The
number of females in the cohort was higher than that of
males (female/male ratio =1.2) reflecting the same
proportion as in the general population (Table 1).
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Initial treatment

Monotherapies with ACE inhibitors (n=1597; 26%) or
calcium channel blockers (n=1126; 19%) were the most
frequently prescribed regimens. Of the patients, 21%
started with a drug combination regimen: 19%
(n=1255) with a combination of two drugs and 2%
(n=130) with a combination of three or more-drugs
(Fig. 1). About three quarters of the two-drug combi-
nations included a minor diuretic. Comparing prescrip-
tions of antihypertensives in the Ravenna district with

Italian data, the extent of prescription of the various
antihypertensive classes appeared similar between the
two populations (Table 2).

The choice of b-blockers for the initial treatment
decreased with age, from 22% in the 40- to 49-year old
age group to 8% in the 70- to 79-year old age group.
The reverse was true for calcium channel blockers
(from 14% to 23%). In the oldest age group (80 years
and older), the use of all types of diuretics sharply
increased, whereas all the other antihypertensive classes
decreased (Fig. 2).

Table 1 Distribution of the patients in the cohort by age and gender. In parentheses, percentages of patients referred to the population of
each age group

Age (years) n Percentage
of female

Total Female Male

40–49 1,017 (2.3%) 536 (2.4%) 481 (2.2%) 53
50–59 1,568 (3.5%) 827 (3.6%) 741 (3.4%) 53
60–69 1,652 (3.7%) 843 (3.5%) 809 (3.9%) 51
70–79 1,272 (3.6%) 719 (3.6%) 553 (3.8%) 57
80 and older 534 (3.8%) 335 (3.5%) 199 (4.3%) 63
Total 6,043 (3.3%) 3,260 (3.3%) 2,783 (3.3%) 54

Fig. 1 Distribution of different
regimens prescribed by general
practitioners (GPs) as initial
treatment. *Two-drug
combinations containing a
minor diuretic having a very
low prevalence of prescription
(<0.5%) are added to the
respective monotherapies: i.e.
a-blockers+minor diuretics are
included in the group of
a-blockers, and calcium channel
blockers+minor diuretics are
included in the group of
calcium channel-blockers.
** Mono, Combo and Triple
mean monotherapies, two-drug
combinations and triple or
more combinations,
respectively

Table 2 Prescriptions of
antihypertensive agents
reimbursed by the Italian
national health system in 2002.
Comparisons are shown
between Ravenna district and
Italy; data are expressed as
DDD/1000 inhabitants per day.
Italian data were obtained from
OsMED [1]. ACE angiotensin
converting enzyme, ARB
angiotensin II receptor blocker

Drug class Ravenna Italy

ACE inhibitors 68.1 (24%) 66.1 (25%)
Calcium channel blockers 66.1 (23%) 60.8 (23%)
b-Blockers 32.5 (12%) 26.7 (10%)
ACE inhibitors+minor diuretics 31.6 (11%) 29.7 (11%)
Diuretics 28.5 (10%) 30.1 (11%)
ARBs 26.1 (9%) 23.7 (9%)
ARBs+minor diuretics 12.1 (4%) 13.5 (5%)
Agents acting on a adrenergic system 11.3 (4%) 10.0 (4%)
b-Blockers+minor diuretics 5.3 (2%) 4.6 (2%)
Total 281.6 265.2

605



Fig. 2 Choice of initial
treatment by age

Fig. 3 Three-year persistence
and coverage of naive patients

Table 3 Three-year adherences to treatment by age and gender. OR odds ratio

Age (years) Total (n) Persistence Coverage

n (%) OR (CI 95%) n (%) OR (CI 95%)

6,043 3,629 (60%) 1,200 (20%)
40–49 1,017 464 (46%) Ref 145 (14%) Ref
50–59 1,568 910 (58%) 1.65 (1.40–1.94) 311 (20%) 1.49 (1.19–1.86)
60–69 1,652 1,066 (65%) 2.17 (1.84–2.55) 347 (21%) 1.60 (1.29–1.99)
70–79 1,272 843 (67%) 2.34 (1.97–2.78) 286 (22%) 1.75 (1.39–2.19)
80 and older 534 346 (65%) 2.19 (1.76–2.74) 111 (21%) 1.58 (1.19–2.09)
Gender
Male 2,783 1,648 (59%) Ref 641 (23%) Ref
Female 3,260 1,807 (55%) 0.86 (0.77–0.95) 559 (17%) 0.69 (0.61–0.79)
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Adherence to treatment

Of the patients, 18% received only one prescription
throughout the 3 years; 13% received more than one
prescription, but stopped antihypertensive medication
during the first year; 69% were persistent during the
second year and 60% also during the third year. In terms
of coverage, only 34% were covered during the first year
and 24% also during the second year. Only 20% of the
patients were concluded to be covered throughout the
3 years (Fig. 3).

Both persistence and coverage were found to be sig-
nificantly higher in older patients (Table 3) with a Chi-
square for trend=98.21 (d.f.=1; P<0.0001). Moreover,
males were more adherent to the therapy than females.

Changes in antihypertensive regimen

Among persistent patients, 41% maintained the same
antihypertensive regimen throughout the 3 years, 25%

added other drugs to the initial treatment, and 34%
switched to completely different regimens. Patients
starting with ARBs maintained the initial regimen in a
greater proportion (about 50%) than others, while those
with diuretics, both minor and high ceiling, or complex
regimens withdrew (53–67%) or changed the initial
treatment to a greater extent (Fig. 4).

Among the subjects who maintained their initial
regimen during the 3 years of the study, less than 10% of
those treated with diuretics (minor or high-ceiling) were
covered. In contrast, the use of a-blockers or two-drug
combinations without minor diuretics was associated
with the highest coverage (>40%; Fig. 5).

Discussion

Our findings reflect the lack of convergence among
guidelines on the drugs of choice for the initial treatment
of hypertension and, more importantly, show a very low
adherence to treatment over a 3-year period.

Fig. 4 Three-year follow-up of
patients grouped by initial
regimen. *Combinations of a-
blockers+minor diuretics are
included in the group of a-
blockers and combinations of
calcium channel
blockers+minor diuretics are
included in the group of
calcium channel blockers

Fig. 5 Coverage in persistent
patients receiving a constant
regimen. *Combinations of a-
blockers+minor diuretics are
included in the group of a-
blockers and combinations of
calcium channel
blockers+minor diuretics are
included in the group of
calcium channel blockers
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Almost half of the initial treatments observed in the
present study were represented by ACE inhibitors or
calcium channel blockers as single agent therapy. Such a
finding reflects the overall ranking of cardiovascular
drugs used in Italy, and it seems more related to the
pharmaceutical market profile than to the adoption of
any specific guideline in this area. As a matter of fact,
this finding can be seen to be more consistent with the
European guidelines, which allow doctors to choose
from any drug class when starting an antihypertensive
therapy, than with the US recommendations for hyper-
tension, which indicate minor diuretics and b-blockers
as the first choice for the initial treatment of uncompli-
cated patients. In our case, b-blockers and minor
diuretics were prescribed in less than one quarter of the
initial treatments, whereas 40% of the patients started
antihypertensive medication with drugs that could be
considered as second-line (ARBs or calcium channel
blockers or a-blockers), according to the several
authoritative sources [10, 19, 20]. However, if the British
guidelines are considered, the drugs recommended as
first choice represented almost 40% of initial treatments:
in particular, 29% of 55-year-old and older patients re-
ceived calcium channel blockers or minor diuretics, and
63% of the patients younger than 55 years received ACE
inhibitors, ARBs or b-blockers.

The lack of information on diagnosis is a limit of
our study, because the presence of compelling indica-
tions may well warrant the choice of drugs such as
calcium channel blockers or ACE inhibitors as first
line. We also acknowledge that the lack of diagnosis
may have caused the inclusion of a few non-hyperten-
sive patients in our cohort. However, hypertension is
by far the most common indication for the use of these
drugs. A questionnaire-based survey performed by us
in 2002 on a representative sample of the Italian pop-
ulation [21] showed that hypertension largely represents
the most common indication (73%) for the use of the
drugs considered as antihypertensives in the present
study (unpublished data). In that survey, about 20% of
the patients received these drugs for other chronic
conditions (i.e. angina and cardiac failure), and only
less than 1% of the patients used the drugs for non-
chronic indications such as oedemas. A small number
of patients also received other cardiac drugs (nitrates
and/or digitalis): they were prescribed more frequently
than other patients calcium channel blockers or high
ceiling diuretics or combinations of two drugs (different
from minor diuretics). Therefore, if we assume that
most patients starting antihypertensive treatment have
uncomplicated hypertension, we can conclude that a
large part of the initial treatment is performed with
drugs that should be reserved for more troublesome
situations.

In this study, we also evaluated adherence to treatment
as a measure of appropriate drug use. If the information
about both persistence and coverage was considered to-
gether, adherence in patients starting an antihypertensive
treatment appeared very poor. Of the patients, 18%never

received the second prescription, 11% discontinued the
treatment within the first year, 16% followed an inter-
mittent therapy discontinuing before the third year, 33%
followed an intermittent therapy for many years and only
20% had a chronic daily treatment.

Adherence to treatment was found to be higher in
patients also taking other cardiac agents (digitalis and/
or nitrates), and this identifies subjects suffering from
angina or heart failure: persistence increased slightly,
whereas coverage throughout the 3 years was aug-
mented by 50% (from 20% to 30%). In any case, these
patients were a minority in the cohort and their patterns
in terms of drug choice and adherence have only a
minor, if any, influence on the overall findings.

In our study, persistence varies among drug classes.
ARBs and the combinations of ARBs+minor diuretics
had the highest persistence, followed by b-blockers and
b-blockers+minor diuretics, and by ACE inhibitors and
ACE inhibitors+minor diuretics, whereas complex
regimens were associated with a very low persistence.
The pattern observed by us is similar to that already
described in other studies: generally, patients who were
initially prescribed newer antihypertensive drugs (i.e.
ARBs) were more persistent [22], in contrast to those
starting with an old class or a complex regimen [23].
However, the low prevalence of ARBs in the initial
treatment (4%) of hypertension must be kept in mind.

If we compare our results with those of Canadian and
UK studies, we can conclude that in Italy minor
diuretics are underused in the initial treatment of
hypertension, whereas there is a marked and growing
preference for agents active on the renin–angiotensin
system [24]. In particular, in the UK, most patients re-
ceived minor diuretics (more than 50%) as monotherapy
or combined, and b-blockers ranked second (35%) [25];
likewise, in Canada many naive patients received minor
diuretics (42%), with ACE inhibitors representing the
second most prescribed regimen (32%) [26].

Adherence to antihypertensive medication is a matter
of concern in health policy. Indeed, Jones et al. [25] and
Caro et al. [26, 27] reported a persistence with a constant
regimen of 41–49% after 6 months in the United
Kingdom and of 46% after 4.5 years in Canada. How-
ever, Jones concluded that the continuation rate was
low, no matter which drug was prescribed, whereas Caro
speculated that the initial choice of an antihypertensive
medication strongly influences adherence to treatments.

According to the published literature, there are two
important factors associated with adherence to antihy-
pertensive treatment [28]: drug tolerability and regimen
complexity. Indeed, Bloom [22] andMarentette et al. [23]
identified drug safety as the cause of the higher persistence
in patients with newly diagnosed hypertension receiving
ARBs rather than in those receiving ACE inhibitors or
older classes. Complexity of the regimen has been iden-
tified as another possible cause of the poor adherence
observed in actual practice [29]. More specifically, non-
adherence to the treatment has been associated with the
number of concurrent medications and therapeutic

608



‘‘turbulence’’ such as switches and additions. A few
observational studies that directly investigated the rela-
tionship between regimen complexity and adherence to
treatment showed that patients beginning therapy with
multiple drug regimens were less likely to be adherent
than patients initially treated with monotherapies (b-
blockers, calcium channel blockers or ACE inhibitors).
Also in this case, our findings are consistent with that
hypothesis since we found a low persistence in patients
with complex regimens (Fig. 4) and only 17% of the
subjects were without changes in the regimen.

In conclusion, the lack of adherence to antihyper-
tensive treatment is undoubtedly a matter of concern for
public health and should be addressed with appropriate
strategies. A better understanding of GPs’ prescribing
habits and of their outcomes could assist in targeting
educational interventions to improve the management of
hypertension.
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