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Practice makes perfect.. Reflections on a primary care treatment-to-target study

The pharmaceutical industry is very fond of treatment -to-target studies. They are easy to do, primary care friendly, always give supposedly large probabilities of having had a real effect, are cheap, and are easily marketable . All of these are also reasons why they

should not be done.

The IN-PRACTICE study is a typical example of this type [START_REF] Mccormack | Incremental cholesterol reduction with simvastatinezetimibe, atorvastatin and rosuvastatin in UK general practice (IN-PRACTICE). Randomised controlled trial of achievement of Joint British Societies (JBS-2) cholesterol targets[END_REF]. It purports to suggest a clinical significance to an investigation of the efficacy of a simvastatin-ezetimibe combination compared to dose titration of rosuvastatin or atorvastatin in achieving the UK targets for prevention in patients not achieving 'target' on 40mg simvastatin. Like many of these studies it is large-786 patients, demonstrates very high rates of target attainment with its chosen compound (70% for simvastatin-ezetimibe vs. 33% for atorvastatin and 14% for rosuvastatin)

and gives the message that treatment with simvastatin-ezetimibe should be the first choice for patients not achieving target on the generic first line regime.

So what is wrong with it? The study design is reasonable with a 6 -week run-in on simvastatin, 6 week treatment period, rigorous with regards to protocol and on entry the 3 groups of 250 patients reasonably well -matched. The flaws begin with the assumptions in its design for a UK study. It based on the Joint British Societies guidelines (JBS-2; 2005) [START_REF] Diabetes | JBS 2: the Joint British Societies' guidelines for prevention of cardiovascular disease in clinical practice[END_REF] preferred numbers rather than the JBS-2 audit standards ( TC < This statement is controversial and may be modified in 2010 in light of concerns about simvastatin 80mg [5 6].

Similarly for primary prevention no target is specified by NICE and treatment is recommended only with simvastatin 40mg with no lipid measurement except possibly for monitoring compliance. For type 2 diabetes NICE states that treatment should aim for a total cholesterol < 4mmol/L or a LDL-C <2mmol/l if simvastatin treatment was unsuccessful and patients have stable well -controlled diabetes [START_REF]Type 2 diabetes: the management of type 2 diabetes (update)[END_REF]. The NICE technology appraisal for ezetimibe is specific in suggesting the requirement to titrate statin doses fully before considering use of ezetimibe [START_REF]familial) hypercholesterolaemia: technology appraisal 132[END_REF].

The IN-PRACTICE patient population includes 50-52% without established cardiovascular disease or diabetes. These are all randomised in a similar manner to secondary prevention or diabetes patients and predictably achieve greater target attainment with more powerful lipid -reducing agents. However, the cost-effectiveness of such an approach is highly dubious given on-patent medications and is likely if implemented simply to cause excess side-effects with statins for minimal event reduction-a problem recently clearly demonstrated in an analogous primary prevention setting with aspirin-a very cheap drug [START_REF] Fowkes | Aspirin for prevention of cardiovascular events in a general population screened for a low ankle brachial index: a randomized controlled trial[END_REF].

Risk assessment is a crude tool and to demonstrate significant benefit in primary prevention clinical triallists have to resort to methods to increase event rates. Thus the primary prevention Justification for the Use of Statins in Primary Prevention: an Intervention Trial

Evaluating Rosuvastatin (JUPITER) study recruited patients at intermediate risk with an added inflammation factor -C-reactive protein (CRP) [START_REF] Ridker | Rosuvastatin to prevent vascular events in men and women with elevated C-reactive protein[END_REF]. In its design it was noted that in Air Force-Texas Coronary Artery Prevention Study (AF-TexCAPS) which served as its antecedent the intermediate risk group with low CRP levels had virtually no events [START_REF] Ridker | Measurement of C-reactive protein for the targeting of statin therapy in the primary prevention of acute coronary events[END_REF]. Thus intensified treatment in Framingham algorithm risk assessed primary prevention is probably not cost or clinical event effective. Whether this is true of all patients in that group is open to debate and numerous methods of further stratifying risk have been proposed but many remain to be fully validated [START_REF] Wierzbicki | Surrogate markers, atherosclerosis and cardiovascular disease prevention[END_REF].

In secondary prevention and diabetes 50% of patients achieve target of TC<4 or LDL<2 mmol/L with simvastatin 40mg. This is exactly as expected in this population and is noted in the initial recruitment of 1738 patients to IN-PRACTICE of which 786 proceed to randomisation. Predictably targets are better attained with simvastatin-ezetimibe than atorvastatin 40mg or not surprisingly rosuvastatin 5-10mg. The rosuvastatin data in IN-PRACTICE is completely at odds with dose comparison studies [START_REF] Jones | Comparison of the efficacy and safety of rosuvastatin versus atorvastatin, simvastatin, and pravastatin across doses (STELLAR* Trial)[END_REF] and reflects the very low doses used and the extreme emphasis on titration from a minimal initial dose. Many rosuvastatin studies have since initiated treatment at far higher doses including the use of 20mg in the endpoint JUPITER study [START_REF] Ridker | Rosuvastatin to prevent vascular events in men and women with elevated C-reactive protein[END_REF] and 40mg in primary prevention in the carotid intima media thickness study-Measuring Effects on Intima-Media Thickness: an Evaluation of Rosuvastatin (METEOR) [START_REF] Crouse | Effect of rosuvastatin on progression of carotid intima-media thickness in low-risk individuals with subclinical atherosclerosis: the METEOR Trial[END_REF]. The rosuvastatin results are incredible and should be discounted. Despite a similar regulatory recommendation for atorvastatin this was not followed for that drug so there was design failure in this trial [START_REF] Medicines | Statins: interactions and updated advice for atorvastatin[END_REF]. The poor target attainment for the commonly used atorvastatin 40mg dose simply confirms that adequate dose titration from simvastatin 40mg to achieve recommended targets if these are assumed to be TC< 4mmol/L or LDL-C < 2mmol/L which correspond to levels associated with significant event benefits then titration/switch ought be to 80mg atorvastatin-the evidence-based dose [START_REF] Ara | Are intensive lipid-lowering regimens an optimal economic strategy in patients with ACS? An acute and chronic perspective[END_REF].

This increment is cost effective over simvastatin 40mg and will dominate the health economy once atorvastatin is off patent in 2010-2011. There is no role for 40mg atorvastatin. The study uses simvastatin -ezetimibe in a co-formulation. In UK practice this is not cost effective as the single drugs are considerably cheaper than the combination. In addition, though simvastatin and ezetimbe are cost-effective in health economic models [START_REF]familial) hypercholesterolaemia: technology appraisal 132[END_REF] the current trial evidence from the Ezetimibe and Simvastatin in Hypercholesterolemia Enhances

Atherosclerosis Regression (ENHANCE) [START_REF] Kastelein | Simvastatin with or without ezetimibe in familial hypercholesterolemia[END_REF] and the Simvastatin-Ezetimibe and Aortic

Stenosis (SEAS) [START_REF] Rossebo | Intensive lipid lowering with simvastatin and ezetimibe in aortic stenosis[END_REF] studies suggest minimal benefit on surrogate markers or cardiovascular endpoints over the statin component alone. There are acknowledged methodological problems in both trials [19 20] but as yet ezetimibe cannot be recommended as a first-line agent. Thus this part of the study is again open to question in terms of its practical conclusions.

The study is short-term-6 weeks and though the adherence rate is 95% this represents a clinical trial supervised group pre-selected for compliant behaviour. In reality compliance in cardiovascular prevention deteriorates significantly with time and patient-perceived lower risk of future events. In registry studies 53% of cardiovascular prevention patients discontinue 
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