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W e read with interest the article by Aberegg and col-
leagues1 on reporting and interpretation of noninferior-

ity trials. Notably, the authors found that only 117 out of 182
(64%) noninferiority comparisons reported both intention-to-
treat (ITT) and per-protocol (PP) analyses. Of the five com-
parisons where results from these analyses differed, the ITT
analysis was more conservative in four (80%). In this letter, we
extend these results and comment on the findings.
We identified 231 noninferiority randomized controlled

trials (NI-RCTs) in the same five journals reviewed from
2005 to 2014. Just 103 (45%) NI-RCTs reported both ITT
and PP analyses in 131 comparisons. Eighteen reports omitted
ITT analyses and 110 omitted PP analyses. Discrepancies
between analyses occurred in 8 of 131 (6%) comparisons.
The kappa coefficient for agreement between NI analyses
was 0.715, representing good but imperfect agreement. The
ITT analysis was more conservative in four of eight (50%)
discrepancies.
Discrepancies between ITT and PP analyses in NI-RCTs

are common, occurring in approximately 1 in 17 compar-
isons where both are reported. This is particularly
concerning given that one of these analyses is omitted in
55% of NI-RCT publications. The Food and Drug Admin-
istration (FDA) and other experts recommend reporting
both ITT and PP analyses in NI-RCTs to avoid false
noninferiority conclusions based on only one of these
analyses.2,3 These recommendations stem from the com-
plementary nature of ITT and PP analyses. ITT analysis
includes all randomized patients, therefore preserving ran-
domization and minimizing selection and attrition biases.
However, ITT analysis may also attenuate treatment dif-
ferences in trials with differential dropouts or crossover
between groups, which could bias the result towards non-
inferiority.4,5 Conversely, PP analysis aims to isolate the
effect of the intervention by generally excluding dropouts
and treatment crossover. In many instances, however,

dropouts and crossovers are due to intervention inefficacy
or intolerance and associated with patient prognosis, in-
troducing bias and confounding in PP analyses, which
produce invalid estimates of effect.3 In most cases, dis-
crepancies between ITT and PP analyses suggest that bias
has been introduced into the trial, which requires further
analysis and interpretation. Omission of either analysis in
the published trial report may therefore conceal study
limitations that should preclude a conclusion of
noninferiority.
Authors of NI-RCTs need to perform and report both ITT

and PP analyses, and conclude that an intervention is
noninferior only when both analyses are consistent with this
conclusion. Authors should be skeptical of any NI-RCT that
omits either analysis.
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