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Abstract

Background: Statins are the first drug choice for lowering
high cholesterol and are one of the most widely used classes of
medicines in Australia. Although well tolerated, some adverse
effects are dose and potency dependent to which older people are
particularly susceptible.

Objective: The aim of this study was to examine the use of statins
in elderly Australians, and how usage had changed over time with
respect to dose and potency of statin prescribed.

Methods: A retrospective study was conducted using data from the
Australian Government Department of Veterans’ Affairs. Monthly
utilisation of all statins and by product was established from 2001
to 2012 as a proportion of the overall veteran population. Use by
dose and potency of statins as well as dose and potency at time of
initiation was investigated. Dose and potency of statins dispensed
in December 2012 to the elderly, those in residential aged-care and
those with prior cardiovascular (CV) disease were examined using
multinomial logistic regression.

Results: Overall use of statins increased from 17% in 2001 to 35%
in 2012. Atorvastatin was the most commonly prescribed statin,
followed by simvastatin. Statin use shifted from low to high potency
with time, with high potency increasing from 35% in 2001 to 71% of
all statin use in December 2012. In 2012, around 85% of all statin
initiations were with high potency products.

High potency/high dose statins were less likely to be received
by those aged 85 and over compared to those under 85 years
(adjusted Odds Ratio (aOR)=0.38, 95% CIl 0.37-0.40) and by
those living in residential aged care compared to those living in the
community(aOR=0.88, 0.83-0.94).

High potency/high dose statin use was higher among secondary
prevention patients than among primary prevention patients
(aOR=1.88, 1.81-1.95).

Conclusion: Statins were dispensed for around one-third of
veteran population in 2012, with majority of statin initiations and
use being with high potency statins. While high potency/high dose
statins were used less frequently in the very elderly, there were
still considerable numbers of older patients using high strength
products, which may contribute to increased risk of harm.

Introduction

High blood cholesterol is a risk factor linked to cardiovascular

disease (CVD) which is the largest cause of premature death in
Australia, accounting for over a third of all deaths in 2007 [1].
HMG CoA Reductase inhibitors (also known as statins) are the
first drug choice for lowering high cholesterol and are one of the
most widely used classes of medicines in Australia [2]. The efficacy
of statins in secondary prevention of CV events is well established
[3,4]. Until recently, there was uncertainty around use of statins
for primary prevention of CVD with earlier systematic reviews
suggesting insufficient evidence to support their use in adult women
and men older than 69 years at low risk [5]. More recent findings
by the Cholesterol Treatment Trialists (CTT) Collaboration using
individual patient data meta-analysis provide evidence that men and
women, old and young all appear to benefit from statin use regardless
of baseline risk [6]. However, these findings have been debated with
some researchers suggesting only a small gain in reduction of clinical
events which has the potential to be offset due to the occurrence
of non-adherence and side effects which may be more apparent at
higher doses [7].

Even though statins are well tolerated, there are some adverse
effects that are dose-related and dependent on the potency of the
statin [8-10]. Therapy with higher doses or more potent statins is
associated with an increased risk of myopathy [9-11] and elevated
liver enzymes [11]. Thus, use of low potency and low dose statins may
help to minimise adverse effects.

In Australia, utilisation of statins is higher than in other OECD
(Organization for Economic Co-operation and Development)
countries [12] and steadily increased from 98 to 162 defined daily
dose/1000 population/year from 2001 to 2004 [12], with 16% of
the Pharmaceutical Benefits Scheme (PBS) budget spent on statins
in 2005 [12,13]. Atorvastatin, rosuvastatin and simvastatin were
among the top 10 drugs dispensed in Australian community when
expressed either as prescription counts or as defined daily dose/1000
population/day in 2010 [2].

The aim of this study was to analyse use of statins in the Australian
veteran population and how usage had changed over time with respect
to dose and potency of statin prescribed. The veteran population is
predominantly older and analysis of patterns of use of high potency
statins may help health professionals to improve prescribing practice
in order to reduce the risk of related adverse events in older patients,
as advancing age and multiple comorbidities are recognised as
characteristics contributing to increased risk of harm.
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Table 1: Categorisation of statins by potency and dose.

Low potency, low dose Simvastatin 5mg, 10mg, 20mg and 40mg
Fluvastatin 20mg, 40mg and 80mg

Pravastatin 10mg, 20mg, 40mg and 80mg

High potency, low dose Atorvastatin 10mg and 20mg

Rosuvastatin 5mg and 10mg
Atorvastatin 40mg and 80mg
Rosuvastatin 20mg and 40mg
Simvastatin 80mg

High potency, high dose

Methods
Data source

Administrative claims data provided by the Australian
Government Department of Veterans’ Affairs (DVA) was analysed.
The data constitutes de-identified patient level information on all
veterans who served in Australian Defence Forces, their spouses
and dependants. Medicines subsidised under the Pharmaceutical
Benefits Scheme or Repatriation Pharmaceutical Benefits Scheme
(medicine dispensed, date of dispensing, quantity supplied, dosage
form and strength) as well as patient age, gender, date of death, and
residential status are recorded in the dataset. The DVA database also
contains details of hospitalisations (dates of admission and discharge
and primary diagnosis) provided to veterans for which DVA pay a
subsidy.

Trends in statin use (2001-2012)

This study included all statin users in the Australian veteran
population during the period of 2001-2012. All statins marketed
in Australia were included: simvastatin, pravastatin, fluvastatin,
atorvastatin and rosuvastatin (ATC codes: C10AA01, C10AAO03,
C10AA04, CI0AA05, C10AAQ7) and the combination products
(ezetimibe-simvastatin C10BA02 and amlodipine-atorvastatin
C10BXO03). Cerivastatin, which was withdrawn from the market in
August 2001, was not included.

Monthly utilisation trends were established from 2001 to 2012
to determine how statin use changed over time. For each month,
the monthly rate was calculated as the number of people who were
using specific statin(s) in that month divided by the overall veteran
population in that month. Whether a statin was used in a month was
determined based on the date of supply and prescription duration.
Analysis of time to prescription refill found that 75% of statin users
return for their repeat prescription within 35 days. Thus, we assumed
prescriptions duration to be 35 days from the date of supply, which
is similar to using pack size of 30 days plus 5 days. Participants were
followed until death or end of 2012.

Dose and potency of statins at initiation (2001-2012)

All patients who initiated statins between 2001 and 2012were
identified. Initiation was defined as first ever dispensing for a given
medicine (i.e. no dispensing for that medicine since the beginning
of the dataset in 1999). Statin dose was categorised into low and high
based on results from a meta-analysis that demonstrated the extent
of low density lipoprotein cholesterol (LDL) reduction [14]. Doses
that reduced LDL by less than 50% were considered low dose and
included any dose of fluvastatin and pravastatin, simvastatin <40mg,
atorvastatin <20mg and rosuvastatin <10mg (Table 1).

The potency of statins was categorised into low and high based
on Pharmaceutical Benefits Scheme (PBS) therapeutic relativity [15].
Atorvastatin, rosuvastatin and simvastatin 80mg were considered
high potency, as these products have a price premium under the PBS,
while simvastatin <40mg, fluvastatin and pravastatin were considered
low potency[14] (Table 1).

All veterans who used statin in December 2012 were identified.
Whether a statin was used in that month was determined based on
the date of supply and prescription duration as described above.
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Figure 1: Trends in statin use among the veteran population (2001-2012).

Statin use by age, in those in residential aged-care and
in those with prior cardiovascular disease (snapshot for
December 2012)

Age and frailty may contribute to risk of adverse events.
For this reason we hypothesised that older people (aged 85
years and older)and those living in aged care facilities would
be more likely to be dispensed low potency or low dose statins.
Differences in the potency or dose of statins used in December
2012 according to age (<85 vs. 285 years) and residential
status (living in a community vs. in residential aged care) were
assessed.

To determine if statin potency and dose varied for primary or
secondary cardiovascular prevention, we assessed whether use
in December 2012 varied in those with a history of cardiovascular
events (primary vs. secondary prevention). Cardiovascular diseases
were defined based on the date of prior hospitalisation for ischaemic
heart diseases (ICD-10 codes 120-125) or cerebrovascular diseases
(ICD-10 codes 160-169) between 2001 and 2012. Participants with
no hospitalisation for cardiovascular diseases before December 2012
were considered the primary prevention population. Patients who
had hospitalisation for cardiovascular disease prior to December
2012 were considered as secondary prevention population.

Statistical analyses

The monthly utilisation rates were age-standardised using the
veteran population in January 2007 as the standard population in
five-year categories. Poisson regression models were used to calculate
age-standardised rate ratios (SRR) to compare the rate in one year
to the previous year where there was linear trend over time (2001-
2012). Pearson’s chi square tests were used to compare proportions.
Multivariate analysis using multinomial logistic regression was
undertaken to assess the independent contribution of age, residential
status, and prior cardiovascular event as factors predicting use of
statin potency and dose. Sex was not significant predictor and was
not considered in the analysis. Analyses were performed using SAS
9.4 statistical package (SAS Institute, Cary NC, USA).

Results

Trends in statin use between 2001 and 2012

Overall, utilisation of statins increased among our elderly
Australian population from 17% in January 2001 to 35% in December
2012 (SRR=1.059, 95% CI: 1.055-1.062, p<0.0001) (Figure 1).
Atorvastatin, a high potency statin, was the most commonly used
statin. Its use increased steadily from the beginning of 2001, and
has been stable since 2010 at approximately 16% (SRR=1.087, 95%
CI: 1.082-1.093, p<0.001) (Figure 1). Use of rosuvastatin, also a high
potency statin, was increasing since its marketing in late 2006 and was
used by 7% of the population in December 2012 (SRR=1.644, 95% CI:
1.579-1.709, p<0.001). The use of simvastatin has been declining since
2005; however it was still used in around 9% of the population at the
end of the study period. The low potency pravastatin and fluvastatin
were used in less than 5% of the population.
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Table 2: Statin potency and dose in primary and secondary prevention of cardiovascular diseases by age group in December 2012 (N=81,110).

1) Low potency/Low dose 2) High potency/Low dose 3) High potency/High dose
n (%) n (%) n (%) Chi-square
P-value
Aged <85 years
Primary prevention ~ (N=30138) 6865 (22.8) 12338 (40.9) 10935 (36.3) <0.0001 (for each two groups)
Secondary prevention (N=11458) 2177 (19.0) 3098 (27.0) 6183 (54.0)
Aged 285 years
Primary prevention  (N=24766) 9571 (38.6) 9607 (38.8) 5588 (22.6) 0.24 (1vs 2)
Secondary prevention (N=14748) 4649 (31.5) 4806 (32.6) 5293 (35.9) <0.0001 (1 vs 3;2vs 3)
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Figure 2: Use of statins by potency and dose (2001-2012).
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Figure 3: Initiation of statins by potency and dose (2001-2012).
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Figure 4: Statin potency and dose by age inDecember 2012 (N=81,110).

Note: chi-square p<0.0001 for each two groups.

Figure 2 shows that overall use of statins shifted from low potency
to high potency with time. The use of low potency/low dose statins
decreased from 65% in January 2001 to 29% in December 2012
(SRR=0.931, 95% CI: 0.928-0.932, p<0.001), while high potency/high
dose use increased from 8% to 35% in the same period (SRR=1.122,
95% CI: 1.116-1.126, p<0.001) and high potency/low dose - from 27%
to 36% (SRR=1.030, 95% CI: 1.028-1.033, p<0.001). In December
2012, 71% of all statin use was with high potency products.

Dose and potency of statins at initiation, 2001-2012

Figure 3 presents the potency and dose of statin at initiation
and shows that over time participants were increasingly initiated on
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Figure 5: Use of statins in December 2012 by dose/potency and domicile
(N=81,110).

Note: chi-square p-value <0.0001for each two groups.

higher dose and higher potency products. In 2012, around 85% of all
statin initiations were high potency statins. High potency/low dose
statins were dispensed at treatment initiation at significantly higher
rates (50.6%), compared to high potency/high dose statins (34.1%,
chi-square p<0.001) and to low potency/low dose (15.3%, chi-square
p<0.0001).

Statin use by age, in those in residential aged-care and in
those with prior cardiovascular disease - snapshot for
December 2012

There were 81,110 participants who were dispensed statins
in December 2012. Of those, 51% were aged 85 years and over
(N=41,596) and the rest were under 85 years (N=39,514).

High potency statins were commonly used in both age groups;
however, there was less use of the high dose products in the older age
group (Figure 4). 41% of those aged under 85 years and approximately
one in four of those 85 years and older were using high potency/high
dose statin.

The majority of patients on statins in December 2012 were
living in the community (N=73,605, 91% of all). Figure 5 shows that
high potency statins were used by 65% of those who were living in
residential aged care and 72% of those living in the community. 29%
of patients living in residential aged care and 35% of those living in
the community were using high potency/high dose statins.

Of statin users in December 2012, 68% (N=54904) had no prior
CV hospitalisation, and 32% (N=26206) had prior CV hospital
admission. The prevalence of high potency/high dose statins was
higher among secondary prevention patients than among primary
prevention patients (Table 2). Overall, 30% of those with no prior CV
hospitalisation and 44% of those with prior CV hospitalisation were
dispensed high potency/high dose statins. Age stratification showed
that approximately one in three patients aged <85 years and one in
five aged 285 were using high potency/high dose statins for primary
prevention (Table 2). The high potency/high dose statins were used at
higher proportions for secondary prevention in both age groups (54%
in aged <85 and 36% in aged >=85).

Multivariate analysis

Multivariate analyses adjusted for age, residential status, and
prior cardiovascular event shows that those aged 285 years were less
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Table 3: Factors associated with statin potency and dose use in December
2012(low potency/low dose is used as a reference group).

High potency/
Low dose

Adjusted Odds
Ratio (95% CI)

0.60 (0.58-0.63)*

High potency/
High dose

Adjusted Odds

Ratio (95% ClI)
Aged285 years vs. <85 years 0.38 (0.37-0.40)*

Living in residential aged care vs. in a
community 0.94 (0.89-0.99)*

Secondary vs. primary CVD prevention 0.93 (0.90-0.97)*

0.88 (0.83-0.94)*
1.88 (1.81-1.95)"

Note: * denotes statistically significant p-value (<0.05).

likely to be using high potency/high dose statin compared to those
aged less than 85 years (Table 3). Those living in residential aged care
were less likely to receive high potency/high dose statins than those
living the community. Older people with prior cardiovascular events
were more likely to use high potency/high dose statins compared to
those with no history of cardiovascular disease.

Discussion

We found that the use of statins in veteran population increased
from 2001 to 2012 with around one third using those medicines
in 2012. We found increasing use of high dose and high potency
products overall and at initiation. While therapy with higher doses
or more potent statins lead to greater reduction in LDL cholesterol
reducing further the risk of myocardial infarction and stroke [11,16],
intense therapy is associated with an increased risk of myopathy [9-
11,17] and elevated liver enzymes[11,17]. Recognising that more than
80% of the LDL-lowering effect of any statin may be achieved with
50% of its maximum dose, it is recommended to start people with or
without CV disease on a statin with moderate LDL-lowering effect
[18]. Intensive lipid management should be reserved for patients with
high CV risk after failing to achieve optimal lipid levels on lower doses
and when benefits are expected to outweigh potential risks [19]. We
found that 85% of all statin initiations in 2012 were on high potency
statins, with one in three patients initiated on high potency/high
dose statin. Statin use shifted from low to high potency with time,
with high potency reaching 71% of all statin use in December 2012.
The prevalence of high potency/high dose statins was higher among
secondary prevention patients than among primary prevention
patients (44% vs 30% in December 2012) consistent with guideline
recommendations [19].

Administration of potent statins and statins at high doses in
older population may increase the risk of statin related adverse
events, as advancing age and multiple comorbidities are recognised as
characteristics contributing to the increase of risk of side effects [20-
22]. Our snapshot of statin use in December 2012 showed that people
aged =85 years were less likely to be using high potency/high dose statin
compared to younger patients aged <85 years (28% vs 41%) which is
in accord with the expected practice. People living in residential aged
care are frailer and with multiple comorbidities - as expected we found
that they were less likely to receive high potency/high dose statins than
those living in the community (29% vs 35%). However, there was still
significant use of high dose and high potency products in these patients
groups which may increase the risk of side effects.

Conclusion

Statins were dispensed for around one-third of veteran population
in 2012, with majority of statin initiations and use being with high
potency statins. Approximately one in three patients living in
residential aged care were using high potency/high dose statins. Their
use was also common among people with no prior cardiovascular
event (30%). While high potency/high dose statins were used less
frequently in the very elderly; there were still considerable numbers
of older patients using high strength products, which may contribute
to increased risk of harm.
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