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Aims:

 

To monitor statin prescribing trends over time in order to determine whether pre-
scribers were influenced by study results and/or clinical guidelines in terms of type
and dosage of statin prescribed.

 

Methods

 

The GMS (General Medical Services) prescription database in Ireland was used to
identify a cohort of patients, prescribed statins, in order to investigate prescribing
trends from January 1998–December 2002. Statin prescribing rates for patients with
ischaemic heart disease and diabetes were compared with rates in the general GMS
population. Logistic regression analysis was used in patients with ischaemic hear t
disease and diabetes and adjusted odds ratios and 95% confidence intervals
presented.

 

Results

 

Increased statin prescribing over time was noted (test for linear trend 

 

P

 

 

 

<

 

 0.0001).
Pravastatin was the most frequently prescribed, followed by atorvastatin; simvastatin
and fluvastatin showed lower rates of prescribing. Atorvastatin showed the g reatest
increased rate over time. An increase in the overall dose prescribed (test for trend

 

P

 

 

 

<

 

 0.01) was chiefly due to increases in pravastatin dose, but doses were still below
those recommended from clinical trials. Statins were prescribed more frequently in
patients with ischaemic heart disease and diabetes, 44% (95% CI 43–45%) com-
pared with the total GMS population, 7.7% (95% CI 7.6–7.8%), by December 2002.
However, statins were only prescribed to 52% (95% CI 51–53%) of ischaemic heart
disease patients and 40% (95% CI 39–41%) of patients with diabetes by December
2002. Patients aged 45–64 years were more likely to receive statins, compared with
those aged 65 years and older.

 

Conclusion:

 

These findings suggest that the beneficial effects of statins shown in clinical studies
may not be achieved in practice.

 

Introduction

 

Statins (3 - hydroxy -3 - methyl glutaryl coenzyme A
reductase inhibitors) have been shown to be effective
lipid-lowering agents [1]. Their beneficial effects in the
primary and secondary prevention of cardiovascular dis-
ease have been well documented in several large

randomized  controlled studies [2–4]. However, several
studies have shown [5, 6] that prescription of statins lags
behind the trial results, resulting in inadequate protec-
tion for those patients who would benefit from such
therapy. A previous study undertaken at primary care
level [7] in Ireland examined the prescribing patterns of
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statins over a 4-year period (1994–8) and noted that,
while statin prescribing increased during that period,
usage was not directed at the population likely to benefit
the most from statin therapy.

Since 1998, several guidelines have been issued at
national and international level, recommending the use
of statins in patients who have, or who are judged to be
at high risk of developing, cardiovascular disease [8–
10]. The aims of this study were to monitor the
prescribing patterns of statins in Ireland over time to
see if prescribers were influenced by study results and/
or clinical guidelines in terms of prescribing rates and
type of statin prescribed and to determine whether
patients were being prescribed adequate dosage of
statins.

 

Methods

 

The General Medical Services (GMS) prescription data-
base was used to identify the study population. The
GMS scheme provides free health services, including
provision of medicines without charge to 1.2 million
people in Ireland [11]. Eligibility for this service is
primarily means-tested, therefore groups such as chil-
dren, the elderly and the socially disadvantaged are over
represented with respect to the general population. In
addition, in July 2001 the GMS scheme was expanded
to incorporate all people aged 70 years and over, irre-
spective of their means, which increased the percentage
of elderly subjects covered by the GMS scheme to 27%
of the total GMS population [11].

Although the GMS covers only approximately 30%
of the population, previous reports have estimated that
it accounts for up to 70% of all medicines prescribed in
primary care in Ireland [12]. In 2002, more than 77% of
eligible GMS patients were prescribed for during the
year, amounting to a total cost of 

 

€

 

550 million [11]. The
GMS database records basic demographic information
on the patients (such as age and sex) and full details on
all items dispensed within the scheme. Medicines are
coded using the WHO Anatomical Therapeutic Chemi-
cal (ATC) classification system [13]. No data on diag-
nosis are available on the database.

For the purpose of this study the GMS prescription
database from the Eastern Regional Health Authority
(the largest health board in the country with approxi-
mately 344 000 eligible GMS patients) was used to
identify a cohort of patients, aged 16 years of age and
older, who had been prescribed statins, in order to inves-
tigate prescribing trends. Data were available for review
from January 1998–December, 2002.

During the period of the study, a total of five statins
were available on the market as follows: C10AA01

(simvastatin), C10AA03 (pravastatin), C10AA04 (fluv-
astatin), C10AA05 (atorvastatin) and C10AA06 (ceriv-
astatin). However cerivastatin, which was placed on the
market in 2000 was withdrawn by the company world-
wide in 2001; therefore this statin was not included in
any analysis.

Patients with presumed ischaemic heart disease
(IHD) were identified by prescription of both aspirin and
nitrate in any month (using ATC codes C01DA,
B01AC06 and N02BA01). Co-prescription of these
drugs has been shown to be a valid surrogate marker for
identifying IHD patients in previous studies [14, 15].
Patients with diabetes mellitus (DM) were identified by
prescription of any of the following: insulin, insulin
analogue or oral hypoglycaemic therapy (using ATC
codes A10A and A10B)

 

Statistical analysis

 

Rates per 1,000 GMS population were computed over
time for statins and age-adjusted for gender compari-
sons. Medians are presented for statins dosing data as
these were non-normal; a linear regression was used to
test for trend over time, as the data show a monotoni-
cally increasing trend for prescribing of statin therapy
over time. Differences between slopes were examined
and 95% confidence intervals for differences between
slopes calculated. Logistic regression analysis was used
to predict statin prescribing in subsets of patients with
IHD and DM as defined previously. Females, those aged
65 years and over, and the year 1998 were the reference
categories. Odds ratios (OR) adjusted for age and gender
and 95% confidence intervals are presented. All analy-
ses were performed using SAS version 8.0 (SAS Insti-
tute Inc., Cary, NC). Statistical significance at 

 

P

 

 

 

<

 

 0.05
is assumed throughout.

 

Results

 

The overall statin prescribing pattern for the period
1998–2002 is shown in Figure 1. Prescribing of each
statin increased steadily during this time, the increase
showing a significant linear trend from January 1998
up until July 2001 (

 

P 

 

<

 

 0.001), at which point all
patients  over  70 years  of  age  were  eligible  to  join
the GMS scheme. After July 2001, a sharper rise in the
rate of statin prescription was noted. However, by the
end of 2002, statins were prescribed to only 7.7% of
the eligible GMS population (

 

n

 

 

 

=

 

 20,399/266 626
GMS patients aged 

 

≥

 

16 years). Pravastatin remained
the most commonly prescribed statin although the
greatest increased rate in prescriptions was noted for
atorvastatin. Examining the slopes between the various
statins (Figure 1): fluvastatin shows the slowest
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increase (slope 

 

=

 

 0.104, increase per month,

 

P

 

 

 

<

 

 0.0001), then simvastatin (slope 

 

=

 

 0.255,

 

P

 

 

 

<

 

 0.0001), pravastatin (slope 

 

=

 

 3.04, 

 

P

 

 

 

<

 

 0.0001),
and atorvastatin (slope 

 

=

 

 3.08, 

 

P

 

 

 

<

 

 0.0001). There was
no significant difference between the slopes for atorv-
astatin and pravastatin (difference in slopes 

 

=

 

 0.04,
95% CI 

 

-

 

0.16, 0.24). However there was a statistically
significant difference between the slopes for simvasta-
tin and pravastatin (difference 

 

=

 

 

 

-

 

2.79, 95% CI 

 

-

 

2.93,

 

-

 

2.64) and between simvastatin and atorvastatin
(difference 

 

=

 

 

 

-

 

2.83, 95% CI 

 

-

 

2.98, 

 

-

 

2.68).
An increase in overall dosage of statins prescribed

was noted over time (linear trend 

 

P

 

 

 

<

 

 0.01), primarily
attributable to increased doses of pravastatin. The

median dose of pravastatin prescribed rose from 10 mg
at the start of the study to 20 mg by December 2002.
The median doses for atorvastatin and simvastatin
remained constant during the study (10 mg and 20 mg,
respectively), with the median dosage of fluvastatin,
increasing from 20 mg to 40 mg during the study.

Use of statins was evaluated in patients with IHD and
DM. Results showed that statins were prescribed more
frequently in these patients compared with the GMS
population as a whole (Figure 2). The regression slope
for all patients was 0.181 (95% CI 0.17, 0.19) and for
the IHD/DM patients 0.53 (95% CI 0.52, 0.54), with a
statistically significant difference between slopes (dif-
ference in slopes 

 

=

 

 0.35, 95% CI 0.33, 0.36, 

 

P

 

 

 

<

 

 0.01).
The annual increase in statin usage was statistically
significant for each of these high-risk patient groups
throughout the period of review (linear trend

 

P

 

 

 

<

 

 0.0001, Table 1). However, statins were still only
prescribed to 44% (95% CI 43–45%) of this overall
patient population by the end of 2002 – 52% (95% CI
51–53%) of IHD patients and 40% (95% CI 39–41%)

 

Figure 1

 

Trends in prescribing of statins 1998–2002, by 

statin type. Simvastatin (      ), fluvastatin 

(      ), atorvastatin (      ), pravastatin (      ). 

*Test for linear trend 

 

P

 

 < 0.0001
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Figure 2

 

Trends in prescribing of statins 1998–2002, by disease state. All GMS 

 

(      ), IHD/DM only (      )
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Table 1

 

Adjusted odds ratios (ORs) and 95% confidence intervals 
(CI) for prescribing of statins in those receiving nitrates and 
aspirin (IHD) therapies and those receiving therapies for 
diabetes during the period 1998–2002

 

Those receiving 
therapies for IHD

Those receiving  
therapies for 
diabetes 

Factor OR 95% CI OR 95% CI

 

Male 

 

vs.

 

 Female 1.04 (0.99, 1.08) 0.86 (0.81, 0.91)
Age 

 

<

 

65 

 

vs.

 

 

 

≥

 

65

Age 16–44 

 

vs

 

. 

 

≥

 

65

2.16 (2.07, 2.25) 1.29

0.49

(1.21, 1.37)

(0.44, 0.54)
Year 1998* 1.0 1.0
1999 1.47 (1.36, 1.58) 1.42 (1.26, 1.61)
2000 1.95 (1.82, 2.08) 2.12 (1.90, 2.36)
2001 2.63 (2.46, 2.80) 3.21 (2.89, 3.57)
2002 3.76 (3.52,4.00) 4.26 (3.84,4.72)

*

 

Test for linear trend P 

 

<

 

 0.0001.
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of DM patients, respectively. There was no difference in
statin prescription rates between males and females in
the IHD group (Table 1) although males were slightly
less  likely  than  females  to  be  prescribed  statins  in
the diabetes group (OR 

 

=

 

 0.86 (0.81, 0.91) Table 1).
Patients aged less than 65 years were significantly more
likely to receive statins than patients aged 65 years and
over in the IHD group (OR 

 

=

 

 2.16 (2.07, 2.25) Table 1).
In view of the age profile within the DM group, statin
prescribing rates in patients aged 65 years and over were
compared with those in the following age groups: 45–
64 years and 16–44 years. Results showed a signifi-
cantly increased rate of statin prescribing in the 45–
64 years age group compared with those aged 65 years
and over (OR 

 

=

 

 1.29 (1.21, 1.37) Table 1), but less statin
prescribing was noted in the 16–44 years group com-
pared with those 65 years and over (OR 

 

=

 

 0.49 (0.44,
0.54)).

 

Discussion

 

The benefits of statin therapy in the primary and sec-
ondary prevention of cardiovascular disease have been
shown for a wide range of patients in several large
pivotal studies [2] and recommendations for their usage
have been incorporated into clinical practice guidelines
at national and international level [8–10, 16]. However
it has been reported that prescribing frequently lags
behind study results in many areas of clinical practice
[17–19]. This study has shown that prescription of
statins has increased significantly over the years in Ire-
land, especially in those groups judged to be at particu-
lar risk of cardiovascular events (patients with existing
IHD and DM), however, the overall prescribing rate in
the population did not reach 8% by the end of the study.
This is considerably less than published estimates from
the UK and Ireland. It has been estimated that 25% of
the overall adult population would be potential candi-
dates for statin therapy if the Joint European Guide-
lines, which have been adopted in Ireland, were
implemented [7]; using similar thresholds for interven-
tion, it has been estimated that some 16–25% of the
adult UK population would be eligible for statin therapy
[20]. Even in the at-risk groups examined in this study,
overall usage reached a maximum of just 44% by the
end of 2002. Our group has previously estimated that
more than 80% of such at-risk populations would be
eligible to receive an ‘evidence-based’ statin [21].
Therefore, prescription of statins in our study popula-
tion was still less than desired. The findings support the
lag theory as outlined above. They suggest that the data
on optimal use of statins (in terms of target popula-
tions), as reported in the pivotal studies, may not have

been fully understood by prescribers in primary care,
resulting in under-prescribing of statins.

In this study, the prescription rates were significantly
lower in the 65 years and older age group compared
with patients less than 65 years, for both at-risk popula-
tions, despite the benefits from statin treatment reported
in such older patients [22]. The trend for reduced pre-
scribing in older subjects, shown in this study, has been
reported before [23] and suggests a continuing prescrib-
ing age bias, reported in previous statin usage studies
[5].

Several international studies have reported on the
high cost of statin therapy within their health service
[20, 24] and therefore the low rate of statin prescription
in our study could be due to concerns over cost. Since
2001, special provision has been made for statins in the
calculation of indicative drug targets [25] within the
GMS drug payment scheme. As a result prescribers are
not penalized for higher rates of statin prescribing. Our
results showed a steady increase throughout each year
of the study, which was not affected by the change in
the costing status of statins in 2001. Therefore cost is
unlikely to be an inhibitory factor in the prescribing of
statins.

Pravastatin was the most frequently prescribed statin
throughout the study. This is in keeping with the evi-
dence base from the pivotal trials that used either prav-
astatin or simvastatin [26]. During the period of review
the dosage of pravastatin prescribed doubled from an
average of 10 mg day

 

-

 

1

 

 in 1998 to 20 mg day

 

-

 

1

 

 by
December 2002. This finding suggests that prescribers
were aware of the need to prescribe an adequate dose in
order to achieve the desired effect. However, this dosage
is still much less than the 40 mg dose used in the pivotal
studies [22, 27], a problem that has been shown in other
studies [6]. This may reflect physician concern about
potential dose-related toxicity with statin use [28, 29].
Therefore, guidance on adequate dosage regimens may
be required for primary care physicians in order to
ensure that the beneficial clinical trial results are
achieved in practice.

The rapid rise in the use of atorvastatin, which is
licensed for the management of hyperlipidaemic condi-
tions only [30] suggests that prescribers may perceive
the beneficial effects of statins to be due to a class effect.
However, it may also be due to the effect of atorvastatin
advertising in the marketplace and to the influence of
the pharmaceutical company on prescribers. Atorvasta-
tin was introduced into the marketplace around the start
of this study [30] and it has been shown previously [31,
32] that primary care physicians rely heavily on infor-
mation received from pharmaceutical representatives,
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especially in the prescribing of new drugs. These find-
ings highlight the need to ensure that local and regional
guidelines are effectively conveyed to clinicians, in
order to provide them with an evidence-based source of
information to aid prescribing.

A previous study on the use of statins in this popula-
tion [7] also showed a rise in statin prescribing during
the period of review (1994–8); however, the level was
considerably below target in that study. Our study has
shown that although statin prescribing has continued to
increase significantly in this population on an annual
basis, it still remains well short of guideline recommen-
dations. In addition, although the prescribed dosage reg-
imen for pravastatin (approximately 10 mg day

 

-

 

1

 

 in the
previous study) has continued to increase, it would
appear to be still less than adequate in this current study
(at 20 mg day

 

-

 

1

 

) taking into account the evidence from
the pivotal studies.

The GMS prescription database relates to prescrip-
tions dispensed and therefore we cannot be sure that the
medications were taken as prescribed. Moreover, it does
not contain information on patient diagnosis. However,
in order to identify patients with IHD we used surrogate
markers (coprescription of nitrates and aspirin) that have
been judged to be sensitive markers for patients with
established IHD [14, 15] with a reported sensitivity

 

>

 

80%. This group therefore could be said to represent a
definite ‘at-risk’ population because of the presence of
established heart disease, indicating a requirement for
statin therapy. Patients with DM were identified by
prescription of medicines only used by DM patients,
such as insulin, insulin analogues or oral hypoglycaemic
agents. Since this does not take into account DM
patients managed on diet alone, it is likely that our
cohort of DM patients represents a more ‘at-risk’
subgroup, where statin therapy would be definitely
indicated.

In conclusion, this study has shown consistent and
significant increases in statin prescribing rates in this
patient population over a 4-year period. However, the
rate of prescribing is still below that recommended for
the population in general and for at-risk groups such
as IHD and DM patients in particular. Moreover, the
type of drug and dosages prescribed still do not reflect
the evidence base available from the pivotal studies.
These findings suggest that the beneficial effects of
statins shown in clinical studies, especially relating to
drug type and appropriate dosage may not have not
been adequately conveyed to prescribers and that as a
consequence, the results seen in the pivotal studies
may not be translated into benefit at primary care
level.
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