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What is already known about this topic?

The reduction of LDL-cholesterol with statins is well established in the prevention of cardiovascular events. For high risk patients, national guidelines recommend high intensity therapy with simvastatin 80mg but this regimen has been the subject of recent safety concerns. Atorvastatin 80mg is an alternative high intensity regimen with a robust evidence base. The tolerability of high intensity statin therapy is limited by side effects such as muscle aches and rarely myopathy and rhabdomyolysis.

What does this article add?

This study demonstrates the conflict prescribers face between prescribing according to cost and guidelines (simvastatin) and prescribing for proven efficacy (atorvastatin). This study shows that atorvastatin 80mg is being used in general practice for primary prevention. We present the first retrospective observational study comparing these agents and examining their use, tolerability and efficacy in clinical practice in primary care.

Prior Publication

An earlier form of this study was submitted in abstract form to the HEART UK conference and was presented in poster form at the conference on 9/7/2010. disease and stroke is the leading cause of illness and death in the UK and worldwide [START_REF]Top 10 Causes of Death[END_REF][START_REF]Coronary Heart Disease Statistics[END_REF]. The most extensively researched of the pharmaceutically modifiable risk factors is cholesterol; in particular, the lowering of low-density lipoprotein cholesterol (LDL-C) forms the primary target of focus in CVD risk prevention [START_REF]Third Report of the National Cholesterol Education Program (NCEP) Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult Treatment Panel III): final report[END_REF]4]. Statins form the cornerstone of pharmaceutical CVD prevention and their efficacy in reducing mortality in both primary and secondary prevention settings is beyond dispute [START_REF] Baigent | Efficacy and safety of cholesterollowering treatment: prospective meta-analysis of data from 90,056 participants in 14 randomised trials of statins[END_REF]. Clinical guidelines including those from the National Cholesterol Education Program (NCEP) [START_REF]Third Report of the National Cholesterol Education Program (NCEP) Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult Treatment Panel III): final report[END_REF] Joint British Societies (JBS) [4] and European [START_REF] Graham | European guidelines on cardiovascular disease prevention in clinical practice: full text. Fourth Joint Task Force of the European Society of Cardiology and other societies on cardiovascular disease prevention in clinical practice (constituted by representatives of nine societies and by invited experts)[END_REF] guidelines have recommended progressively lower LDL-C targets based on the evidence of the superiority of more intensive treatments.

When faced with a treatment decision clinicians have to weigh the relative benefits and risks of treatment. This decision is further confounded when the relative drug costs need to be taken into account. Up to a two fold difference in LDL-C lowering ability exists between some statins [START_REF] Jones | STELLAR Study Group. Comparison of the efficacy and safety of rosuvastatin versus atorvastatin, simvastatin, and pravastatin across doses (STELLAR* Trial)[END_REF], however the differences between other statins are more subtle. The two most commonly prescribed statins in the United Kingdom (UK) and most other countries are atorvastatin and simvastatin [START_REF] Kidd | Life after statin patent expiries[END_REF], with the market leader, atorvastatin Effectiveness (NICE) which recommends high intensity statin therapy with simvastatin 80mg for secondary prevention of CVD [START_REF]Lipid Modification[END_REF].

Atorvastatin 80 mg is a well-established treatment option for high risk individuals following the demonstration of its superior efficacy in the PROVE-IT (compared to pravastatin 40 mg) [START_REF] Cannon | Pravastatin or Atorvastatin Evaluation and Infection Therapy-Thrombolysis in Myocardial Infarction 22 Investigators. Intensive versus moderate lipid lowering with statins after acute coronary syndromes[END_REF] and TNT (compared to atorvastatin 10 mg) [START_REF] Larosa | Treating to new Targets (TNT) Investigators. Intensive lipid lowering with Atorvastatin in patients with stable coronary disease[END_REF] studies. In contrast to this, data from the SEARCH trial which compared simvastatin 20mg to 80mg have raised concerns about the riskbenefit ratio of simvastatin 80 mg [START_REF] Wierzbicki | SEARCHing for JUPITER: starry-eyed optimism is not warranted[END_REF][START_REF] Search | SLCO1B1 Variants and statin-induced myopathy -A genomewide study[END_REF]. Most recently, the United States (US) Food and Drug Administration (FDA) issued a warning about increased incidence of myopathy and rhabdomyolysis with simvastatin 80 mg compared with the 20mg dose [START_REF]FDA Drug Safety Communication: ongoing safety review of high-dose Zocor (simvastatin) and increased risk of muscle injury[END_REF]. In the United Kingdom, the Medicines and Healthcare products Regulatory Authority (MHRA) have advised a similarly cautious approach: "There is an increased risk of myopathy associated with high-dose (80 mg) The 80-mg dose should be considered only in patients with severe hypercholesterolaemia and high risk of cardiovascular complications who have not achieved their treatment goals on lower doses, when the benefits are expected to outweigh the potential risks" [START_REF][END_REF]. Subsequently, uncertainty prevails as clinicians who attempt to choose a safe, economic and effective statin medication for their patients are faced with conflicting evidence and guidelines. There is a lack of clinical evidence to guide statin use in current practice. Furthermore, no large-scale studies have compared the highest licensed doses for these two drugs, namely atorvastatin 80 mg and simvastatin 80 mg, although there has been a comparison in familial hypercholesterolaemia [START_REF] Wierzbicki | Comparison of therapy with simvastatin 80mg and atorvastatin 80mg in patients with familial hypercholesterolaemia[END_REF]. The aim of this audit was to examine the use, were based on the Joint British Society guidelines [4] for audit thresholds and were consistent with NICE guidance [START_REF]Lipid Modification[END_REF] that many patients fail to achieve the stricter targets of TC <4 mmol/l and LDL-C <2 mmol/l, and more lenient targets should be employed for audit purposes. Thus, patients with total cholesterol (TC) <5 mmol/l and LDL-C <3 mmol/l were said to be controlled according to audit thresholds. Patients with TC >5 mmol/l or LDL-C >3 mmol/l were said to be uncontrolled. For blood results to be included in the study, the patient had to have received four weeks' treatment with the medication prior to the test being performed. Propensity score matching based on Mahalanobis distances was undertaken using the psmatch2 [START_REF] Leuven | PSMATCH2: Stata Module to Perform Full Mahalanobis and Propensity Score Matching, Common Support Graphing, and Covariate Imbalance Testing[END_REF] command in STATA 11. The propensity score was derived using logistic regression, with the propensity score representing the conditional probability that they had received simvastatin given their age, sex, the surgery they were treated in, and whether they were taking the drug for primary or secondary prevention.

5: Implement change

We have sought to disseminate the information through a series of educational seminars for prescribers to encourage increased discussion of safe prescribing practices for hyperlipidaemia and cardiovascular risk. This information was also presented as a poster at the HEART UK conference annual conference of 2010. and taking a statin for secondary prevention (56.9%).

F

There was evidence that prescribers were using atorvastatin 80mg in primary prevention patients, contrary to recent guidelines. Indeed the proportion of patients on atorvastatin 80mg for primary prevention (34.0%) was statistically similar to the proportion on simvastatin (49.3%; p>0.1). This highlights the value of clinical data and reflects the conflict clinicians face between prescribing according to cost and guidelines, or to superior efficacy.

Patients generally discontinued a medication due to intolerance or a lack of efficacy. The majority of patients discontinuing the medication due to intolerance reported mild muscle aches, fatigue or malaise (n=5 out of 8 more robust evidence at this dosage, particularly for secondary prevention [START_REF] Cannon | Pravastatin or Atorvastatin Evaluation and Infection Therapy-Thrombolysis in Myocardial Infarction 22 Investigators. Intensive versus moderate lipid lowering with statins after acute coronary syndromes[END_REF][START_REF] Larosa | Treating to new Targets (TNT) Investigators. Intensive lipid lowering with Atorvastatin in patients with stable coronary disease[END_REF]. When atorvastatin comes off patent in the next few years the cost difference between these medications will be significantly reduced. Until then, clinicians are faced with a conflict between prescribing for cost or for proven efficacy. This is particularly challenging for clinicians treating high risk patients, for whom the results of further cardiovascular events, loss of earnings and potential disability also have significant adverse economic effects which may justify using a more expensive preventative agent.

Unfortunately, there are no head-to-head randomised controlled studies comparing high intensity atorvastatin and simvastatin. Additionally, there is little evidence about the relative merits of these agents in the setting of current clinical practice.

This study offers some comparison of high intensity atorvastatin with simvastatin in current clinical practice. Prescribers may find this 'real-life' approach useful when large-scale clinical evidence is lacking and clinical guidelines are conflicting. This audit suggests that high intensity atorvastatin is used in primary care, despite national guidelines which specifically recommend simvastatin use [START_REF]Lipid Modification[END_REF]. In this study, patients on atorvastatin were less likely to fail to meet targets of cholesterol and LDL-C control when compared with simvastatin. This is consistent with other evidence supporting the efficacy of atorvastatin [START_REF] Jones | STELLAR Study Group. Comparison of the efficacy and safety of rosuvastatin versus atorvastatin, simvastatin, and pravastatin across doses (STELLAR* Trial)[END_REF][START_REF] Cannon | Pravastatin or Atorvastatin Evaluation and Infection Therapy-Thrombolysis in Myocardial Infarction 22 Investigators. Intensive versus moderate lipid lowering with statins after acute coronary syndromes[END_REF][START_REF] Larosa | Treating to new Targets (TNT) Investigators. Intensive lipid lowering with Atorvastatin in patients with stable coronary disease[END_REF].

There are several limitations to this study. Importantly, it is a retrospective study with no blinding or randomisation of treatment groups. There were very few baseline lipid results available which limits any comparison of relative efficacy of these medications on the basis of current lipid values. This is because many patients had received statin treatment in some form for over a decade, predating notation in current records. However, the comparison of these agents, based on the need to discontinue therapy due to target failure remains valid, although may be affected by differences of prescribing behaviour and risk perception among prescribers. On data analysis, no statistically significant differences among prescribing behaviour and treatment effects were detected between the two general practitioners' surgeries. There has been recent concern about increased incidence of myositis and rhabdomyolysis in patients receiving simvastatin 80mg [START_REF] Search | SLCO1B1 Variants and statin-induced myopathy -A genomewide study[END_REF][START_REF]FDA Drug Safety Communication: ongoing safety review of high-dose Zocor (simvastatin) and increased risk of muscle injury[END_REF]. This study did not identify any patients with myositis or rhabdomyolysis in either treatment group. Interestingly, creatine kinase (CK) was checked in a minority of patients only. There were no statistically significant differences in tolerability between the two treatment groups. Current guidance suggests that patients with muscle-related symptoms on a statin should have a CK checked [START_REF]Lipid Modification[END_REF].

In 

  clinical studies comparing these agents are lacking. The present study suggests that atorvastatin 80mg compares favourably to simvastatin in terms of efficacy and has a similar tolerability profile.Conclusion: This retrospective observational study suggests that despite national guidelines, atorvastatin 80mg is used in clinical practice and is more effective and at least as well tolerated as simvastatin 80mg.

  The data was presented to a group of general practitioners locally on 21/4/2010. CVD) which manifests primarily as coronary heart

  demonstrating superior efficacy. The patent for simvastatin expired in 2004 (UK) and 2006 (USA) making it a vastly cheaper treatment option compared to atorvastatin. This cost merit has been incorporated into the national guideline from the United Kingdom (UK) National Institute of Clinical

8 efficacy 1 : 2 :

 812 and tolerability of high intensity statin treatment with simvastatin 80mg and atorvastatin 80mg in patients in primary care.Patients who had ever been treated with atorvastatin 80 mg or simvastatin 80 mg were identified at two local general practitioners' surgeries in Hertfordshire, UK. The first surgery is a semi-rural practice of 16,000 patients based in an affluent village with 7 partners. It is a dispensing practice which is also involved in training. The second practice is based in a large town with 5 partners and is non-dispensing. The practice serves 9,300 patients in a lower demographic group and has a slightly larger proportion than average of patients who are elderly or with ischaemic heart disease or diabetes. Data was obtained through computer-based medical records and use of the hospital pathology database.The Caldicott guardians for each of the surgeries were aware of the study and were satisfied with the methodology. According to the guidelines of the local ethics committee, this study was an audit and did not require formal research ethics approval. This methodology follows the audit cycle[START_REF] Derry | Auditing audits: the method of Oxfordshire Medical Audit Advisory Group[END_REF][START_REF] Gnanalingham | An audit of audits: are we completing the cycle?[END_REF]. This is a first cycle audit. Identify audit topic or the problem to be addressed The audit question was, 'Does local prescribing in primary care follow the NICE guidance?' Set standards for acceptable care As a measure of the adequacy of treatment, patients were allocated to groups depending on their serum lipid concentrations. Thresholds for lipid control

  3: Data collectionData was collected from the surgeries by a single investigator and was anonymised. Encrypted devices and secure NHS-based email accounts were used to protect the data.4: Data analysisStatistical analysis was performed using STATA 11 [19; Boston College Department of Economics]. Categorical variables were described using number and percentage and analysed for significance using Pearson's Chi (X 2 ) test. Continuous variables were described using medians and lower/upper quartiles, and were analysed for significance using the Mann-Whitney U test.In order to ensure treatment effect estimates were not biased because of differences in the demographic and clinical makeup of the treatment score matching was employed to adjust for pre-treatment differences between the groups.

16 Discussion

 16 , ALT and GGT. There were no significant differences between level of control in treatment groups.Inthe UK, NICE seeks to guide clinicians towards clinically effective and economic choices for patient management. The NICE guidance (May 2008) on lipid modification recommends simvastatin 80mg for secondary prevention and highlights the cost difference between a year's treatment with simvastatin 80mg (£64.53) compared with atorvastatin 80mg (£364.67) [9]. According to the September 2010 British National Formulary the cost difference has remained relatively unchanged, with a year's treatment with simvastatin 80mg now costing £35.28 compared with £338.52 for atorvastatin 80mg. However, atorvastatin is supported by

A further limitation to this study involves the significantly increased usage of other

  lipid-lowering treatments in the atorvastatin group (p=0.002). One must interpret the lipid concentrations with caution in light of this confounding factor, and regarding the absence of pretreatment lipid values.

Table 1 :

 1 summary, this retrospective observational study describes routine clinical practice and highlights the conflict prescribers face with regard to high Characteristics of all patients ever treated with atorvastatin 80mg compared with simvastatin 80mg.

	intensity statin use. Clinical trial evidence favours atorvastatin while
	simvastatin remains the economic option and is favoured by national
	guidelines. Patients receiving atorvastatin 80mg were significantly more likely
	to remain on the medication, achieving adequate cholesterol and LDL-C
	control, with no increase in intolerance when compared with patients treated
	with simvastatin 80mg.

Table 4 :

 4 Characteristics of patients currently treated with atorvastatin 80mg and simvastatin 80mg.

			Current	Current	Significance
			Atorvastatin 80mg	Simvastatin 80mg
			n=43 (%)	n=35 (%)
	Age -<60 years	18 (40.9)	11 (31.4)	-
	>60 years	26 (59.1)	24 (68.6)
	Sex -male		28 (63.6)	23 (65.7)	-
	Primary prevention	16 (36.4)	18 (51.4)	-
	Secondary prevention	28 (63.6)	17 (48.9)
	BMI kg/m	2		
	<25		8 (18.2)	2 (5.7)	-
	>25		29 (66.0)	27 (77.1)
	Current smoker	8 (18.2)	10 (28.6)	-
	Family history of IHD	26 (59.1)	15 (42.
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