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It is well accepted that randomized clinical trials are important in determining the efficacy and safety of new treatments. However, it is less well recognized that the results need to be interpreted in the context of other relevant evidence. It is the totality of evidence that should be marshalled to reach the correct conclusion.

An example of the problem is seen in a recently reported randomized trial (HOPE-3) to determine the value of a statin (10mg rosuvastatin daily), or the use of two blood pressure lowering drugs (16mg candesartan and 12.5mg hydrochlorothiazide daily), or both regimens combined, for the prevention of cardiovascular disease events among persons of intermediate risk who did not have cardiovascular disease.1-3

In HOPE-3 the relative risk of fatal and non-fatal stroke on treatment was 0.80 (95% confidence interval 0.59-1.08, p=0.14) and from fatal or non-fatal myocardial infarction1 was 0.84 (0.58-1.21, p=0.24). The results were not statistically significant, and the authors concluded that the use of the two blood pressure lowering agents was not associated with a lower rate of major cardiovascular disease events. However, the fact that the trial results were not statistically significant does not mean that there was no benefit. The relative risk estimates suggest a 20% and 16% risk reduction for stroke and myocardial infarction respectively, though if the trial data were the only evidence available, the results could have been due to chance.

The Prospective Studies Collaboration report4 shows that a 10mmHg lower diastolic blood pressure in people aged 60-69 is associated with a relative risk of 0.40 for stroke and 0.56 for ischaemic heart disease (IHD). Adjusting these for the 3mmHg reduction observed in HOPE-3 yields an expected relative risk reduction of 0.76 (0.403/10) for stroke and 0.84 (0.563/10) for IHD. There is striking concordance between observed and expected estimates (0.80 and 0.76 for stroke, and 0.84 and 0.84 for MI/IHD respectively). The results in HOPE-3 are unlikely to be due to chance, and indicate that about a fifth of strokes and myocardial infarctions were preventable by the use of prescribed drugs. 
The problem of not considering all the available relevant information in reaching conclusions from a trial includes a further issue also illustrated in HOPE-3. The 3mmHg mean diastolic blood pressure reduction observed in the trial was surprisingly small, given the blood pressure drug regime used. Previous work5 (see table 4 in the reference) has shown that such a regimen can lower diastolic blood pressure by 7.3mmHg with full adherence if the starting blood pressure is 90mmHg diastolic, or a reduction of 6.3mmHg if it were 82mmHg, as it was in HOPE-3. The likely reason for the blood pressure being about half that expected is non-adherence to the prescribed trial treatment schedule (about 20% of trial participants stopped the treatment and some controls received active treatment).1 Non-adherence is also likely to explain the modest LDL cholesterol reduction of 26.5% associated with the trial regimen of 10mg rosuvastatin daily2, which has been shown to achieve a 43% LDL cholesterol reduction with full adherence.6 

The HOPE-3 trial results interpreted in the context of other relevant evidence therefore show (i) the added benefit of adding blood pressure lowering drugs to a statin, and (ii) that the reduction in strokes and myocardial infarction with non-adherence to the trial combination treatment would be about 45% instead of 70% with full adherence.

The HOPE-3 example we cite here demonstrates how trial evidence should not be considered in isolation. The results need to be analysed and interpreted in the light of what is already known. In this example a main study conclusion that has substantial implications for medical practice is reversed, and the full effect of the combination preventive treatment is substantially underestimated.
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