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1. Key Benefits:

If a therapy is not anticipated to be superior in terms of health gains, a trial can be designed to
detect whether the therapy produces an effect that is not worse than the comparator within a
margin of error. These designs, called non-inferiority trials, are increasingly being used for the
regulatory approval of new therapies.

2. Key Pitfalls:

Non-inferiority trials create challenges for those who need to interpret the suitability of their
findings for advertising intended to influence HCP decision making. First, they require
assumptions about comparator performance, which rely on methods of quantitative synthesis
such as meta-analysis. They must also rely on assumptions about what it is to be worse, and
what margin of error may be achieved. They also use different approaches to statistical testing
and interpretation. It may be especially difficult to reconcile the meaning of a “negative” trial that
shows a new therapy is not non-inferior than established therapy. Additionally, unlike superiority
trials, an underpowered non-inferiority trial may be more likely to produce an untrue positive
result.

3. Managing pitfalls:
A checklist is provided to guide industry and to assist the PAAB staff in determining whether
findings from the non-inferiority study may appear within advertising/promotional systems




(APS). The checkilist relates to factors specific to the reporting of non-inferiority studies that are
important for determining their credibility and relevance to decision-making. Refer to the PAAB

code for general factors relating to acceptability of a study.
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[ 3.7 Statistical Analysis

Principle:
Proper interpretation of a non-inferiority analysis requires an understanding of the methods
used to create comparisons.

Rationale:
Unlike superiority trials, an underpowered non-inferiority trial may be more likely to produce
an untrue positive result.

Application:

For each analysis, provide the number of participants contributing to estimates of
effectiveness. If the number is smaller than the intent-to-treat number, specify how the
denominator was derived. (i.e. state from a per protocol analysis and associated criteria)

Both ITT and per protocol results should be assessed (and both should support the
conclusion of non-inferiority).

Non-inferiority is established when the upper bound of the 1-sided 97.5% CI (corresponding
to a 2-sided 95% CI) lies within the non-inferiority zone.

Forest plots to depict comparisons are encouraged. For example, a forest plot depicting
effect sizes and NI margins for one or two-sided confidence interval approaches should be
used (see Appendix for example). Differences in means based on absolute risk difference
are discouraged unless accompanied by a relative scale measure of the same effect.

(3 3.8 Conclusions drawn

Principle:
Even with appropriate analysis, it is common to draw incorrect conclusions from non-
inferiority trials.

Rationale:
Claims should accurately reflect study findings as per PAAB code section 2.3.

Application:

When frequentist statistics (e.g. Cl or p-values) are used, the suggested wording is “the test
drug is no worse than the comparator” , “the test drug was not inferior to the comparator”, or
“the test product was similar to the comparator”.

For Bayesian statistics (e.g. credibility interval), it is appropriate to conclude a probability that
the test drug was “no worse than the comparator”. For example, “drug X is 98% likely to have
been no worse than drug Y”.



Appendix

The following diagram guides interpretation of the statistical analysis. “M;” is the pre-determined
margin of non-inferiority. “CI” is the 95% confidence interval. “NI” is non-inferiority.
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Point Estimate: Favours test treatment
Cl: Shows NI but not superiority

Point Estimate: Favours test treatment
Cl: Shows NI and superiority

Point Estimate: Favours control
Cl: Shows control is superior but by extent
within NIl margin. Must reflect both conclusions
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Interpreting superiority claims from a non-inferiority trial:
The entire ITT 95% Cl for the primary or co-primary endpoint:
e Does not cross/touch the pre-determined margin of non-inferiority (M, in the figure above)
e AND is on the side of zero which indicates superiority (does not touch zero). Replace “zero”
with “one” when assessing ratios rather than means/medians.

In the event that the non-inferiority study failed to demonstrate superiority in the primary endpoint,
one should not use secondary endpoints to suggest superiority of the product.

The study description/parameters should disclose that this was a non-inferiority study (can appear in a
footnote).

Note, however, that it is not appropriate to conclude non-inferiority (or similarity) based on non-
significant test result in a study designed only for superiority. The appropriate interpretation of this
observation is that the test product was not statistically significantly different versus the comparator.





