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Addition to equivalence tests
A. Primary difficulty in equivalence tests is not the statistical procedure but specification of tolerance Δ. This is a medical decision and not a statistical decision. This Δ limit depends on what variation is expected due to unforeseen and unknown factors such as in obtaining exact measurements. By its very nature, this has to be fairly small and trivial that does not alter the patient management. This is what makes the two regimens clinically indistinguishable. Identifying such a limit could be a challenge in some situations and can force you to be inexact.
	Typically, tests for establishing equivalence need a larger n than tests for establishing difference. This is because clinically unimportant Δ chosen for equivalence is generally much smaller than the clinically important difference in the usual comparative trials.
	There are other ifs and buts attached to equivalence: (i) equivalence can be achieved when both treatments are ineffective—thus comparator must have established efficacy; (ii) unless special care is taken, equivalence in efficacy is oblivious of difference in patient compliance and losses that can be more with one regimen than the other; (iii) if equivalence is found for a particular dose, it may not carry over to the other doses; and (iv) if both regimens have high efficacy, the difference could be masked and equivalence can be fallacious.
Equivalence trials are affected much more than the usual comparative trials by violation of the protocol. Equivalence should be concluded only when both the per-protocol analysis and intention-to-treat analysis (discussed later) reach to the same conclusion.

P414
B. The procedure for noninferiority is essentially the same. But in this case, the lower limit of 95% CI should be more than –Δ and upper limit can be any value (Figure 13.1 below). Interpret noninferiority with caution. It does not mean that the regimen is not inferior—only that it is not worse by more than the prespecified clinically unimportant margin. That is, the loss of efficacy has no clinical relevance. Such a regimen may have other benefits such as convenience, cost and safety. There are other implications too. If clinical unimportant margin is 2%, a regimen with 86% efficacy is noninferior to one with 88% efficacy, and one with 84% efficacy is noninferior to the one with 86% efficacy. Thus the standard can progressively slip down.
[image: ]
[bookmark: _GoBack]Sig. = Statistically significant; eq. = Statistically equivalent
Comments on the left side on this figure assume that the same margin can be used for noninferiority, equivalence and superiority, and also assume that higher values are in favor of the test regimen. A trial gives evidence of superiority of the test regimen when the lower limit of the CI for (µtest – µref) exceeds + Δ, gives evidence of noninferiority when lower limit of CI is more than – Δ, and of equivalence when the entire CI is within – Δ and + Δ. 
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