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Appendix D.   Guidelines for recommendation of continuation, modification, or stopping the VEST study (Draft of 11/19/07)

The DSMB will make decisions based on pre-specified guidelines detailed below.  Decision-making will explicitly include consideration of both statistical and non-statistical issues.  

Stopping Early for Benefit:  Unblinded interim data analyses with the possibility of stopping early for benefit pose well-recognized statistical problems of inflation of the type-I error rate3-5.  To address this problem, we propose to use the (-spending method of Lan and DeMets6 to define rules for stopping early for benefit.  As compared to other group sequential methods, this method has the advantage that the number and timing of tests need not be pre-specified, and that the intervals between tests may be unequal.  Tests can be added and removed as the trial progresses without inflating the type-I error rate, although the so-called (-spending function must be pre-specified.  We propose the spending function ((t) = 2[1-((z(/2/(t)] (where (() is the standard normal cumulative distribution function) shown by Lan and Demets to result in boundaries that coincide approximately with those of O’Brien and Fleming7.  These boundaries make it relatively difficult to stop early for benefit, but impose little added penalty at the final test if the trial goes to completion.  We propose four annual interim analyses, with the proviso that more frequent monitoring can be undertaken if necessary. With this stopping rule, critical values of the Z-statistic are 4.90, 3.35, 2.68, and 2.29 at the 4 interim looks respectively, corresponding to 2-sided (’s of < 0.000001, 0.0008, 0.007, and 0.022,  Thus stopping early for benefit, especially in the first three years, is quite unlikely.  In contrast, the critical value for the final Z-test only increases from the nominal value of 1.96 to 2.03, corresponding to an adjusted 2-sided ( of 0.04235, so the power of the final test is decreased only slightly with respect to the sample size calculations made on the basis of the nominal critical test value.  The “time” scale for the (-spending function will be the proportion of the planned number of participants who have completed the two-month follow-up after randomization. 
Stopping Early for Futility:  To avoid wasting resources, it is important to allow for early stopping because the likelihood of finding convincing evidence for a treatment benefit appears too low, in the light of interim results, to justify continuation of the trial. Accordingly, futility analyses will be conducted at the time of each interim efficacy analysis. So-called stochastic curtailment procedures8, 9 will allow early stopping for futility if the conditional power to detect a beneficial effect is too low, given the data in hand. This lack of power should hold under plausible alternative hypotheses for the effect of treatment, including the effect assumed in determining the original sample size.  Note that this procedure involves no inflation of the type-I error rate, in fact inducing slight conservatism.  The DSMB would make the complex decision to stop early for futility in the light of the conditional power estimates, informed opinion about the plausibility of the alternatives considered, and other, broader considerations listed below. 

Stopping Early for Harm:  Because it would be unethical to require the same degree of certainty in repeated testing for a detrimental treatment effect as in repeated testing for benefit, protection of the type-I error rate becomes less important, and maintenance of power more pressing.  Moreover, adverse effects on secondary endpoints must be considered, thus involving multiple endpoints as well as multiple looks.  In view of these ethical and statistical complexities, stopping for harm will be done at the judgment of the DSMB, taking account of the seriousness and estimated excess risk of any observed adverse effects, the strength of the statistical evidence for them, and the broader guidelines listed below.  In addition to considering each adverse event individually, the DSMB will consider all the data together, and any necessary additional analyses to be carried out by the data coordinating center, before making a recommendation that the trial be modified or stopped. 

Supplementary Analyses:  Interim analyses will also be conducted of the effects of treatment group assignment on outcomes after regression adjustment for any important prognostic baseline characteristics sufficiently maldistributed between study groups to potentially confound the treatment effect estimate.  In addition, interim subgroup analyses will be used to help identify individuals more likely to benefit from, or to be harmed by, the treatment.  Pre-randomization characteristics will be used to define these subgroups, including ejection fraction, use of percutaneous coronary intervention at the time of the index myocardial infarction, and other factors that might be associated with efficacy.  Tests for interactions between treatment and subgroup could be particularly useful in identifying subgroups experiencing differential treatment effects10.  These exploratory analyses are important for assuring the safety of trial participants, and they will also be used, with appropriate caution, for generating hypotheses for subsequent testing.

Additional Considerations in Interpreting the Data:  In addition to the statistical procedures described above, other considerations will be taken into account in interpreting interim results.  It is important for these additional considerations to be stated in advance to assure both study participants and investigators, who are masked to the data, that the DSMB will carefully consider many issues related to safety and efficacy and will recommend protocol changes or study termination if warranted.  Two important additional considerations will be (1) the consistency of the observed differences between treatment groups in variables that should be associated with one another, and (2) the importance of these differences to the health and the safety of individuals in the trial.  Any differences between treatment groups in either outcome variables or adverse events will be considered for both their statistical significance and clinical importance.  These considerations for interpretation of data require the combined expertise of clinical and statistical experts. A number of specific considerations for interpretation of these data can be stated in advance:

· Whether the magnitude or character of an observed difference constitutes a clinically important benefit or risk;

· Whether the risk under consideration is outweighed by assessment of the overall potential benefit of therapy;

· Whether the results could be explained by possible differences in baseline variables between the groups;

· Whether results could be due to ascertainment bias caused by differences in treatment regimens;

· Whether the results are consistent with those for other variables that should be associated with the variable in question;

· Whether the results are consistent among various subgroups of participants and across the various centers involved in the study;

· Whether it is likely that the current trends in the data could be reversed if the trial were to be continued unmodified;

· The degree of additional precision or certainty in the results that could be obtained by continuing the trial; and,

· Whether there would be significant loss in external validity or credibility of the trial by a change in Protocol or discontinuation.

In summary, a recommendation to modify or discontinue the trial would not be based solely on statistical grounds.  Rather the DSMB supports the view voiced by Canner, on behalf of the Coronary Drug Project11, that in clinical trial decision-making “No single statistical decision rule or procedure can take the place of the well reasoned consideration of all aspects of the data by a group of concerned, competent and experienced persons with a wide range of scientific backgrounds and points of view.”
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