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ICH M13A: 2.2.3.1 General Considerations

The statistical analysis should take into account sources of
variation that can be reasonably assumed to have an effect
on the response variable.
* Makes sense, of course.
* However, is it reasonable to assume that groups of subjects

— in the same clinical site,

— dosed within short interval(s) - quite often less than a week apart,
— samples analyzed with the same method at the same lab ...

* ... would differ in their PK outcomes?
* IMHO, that’s an insult to the mind.
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ICH M13A: 2.2.3.5 Multi-Group Design Studies

BE should be determined based on the overall treatment
effect in the whole study population. In general, the assess-
ment of BE in the whole study population should be done
without including the Group by Treatment interaction term in
the model [...] However, the appropriateness of the statisti-
cal model should be evaluated to account for the multi-group
nature of the BE study. Applicants should evaluate potential
for heterogeneity of treatment effect across groups, i.e.,
Group by Treatment interaction. If the Group by Treatment
interaction is significant, this should be reported and the
root cause of the Group by Treatment interaction should be
investigated to the extent possible.
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ICH M13A: 2.2.3.5 cont’d

Substantial differences in the treatment effect for PK para-
meters across groups should be evaluated. Further analysis
and interpretation may be warranted in case heterogeneity
across groups is observed.

« Which difference might be substantial?

« Is assessement of a Group by Treatment interaction
optional, recommended, or mandatory?

« Testing the Group by Treatment interaction at which level
(0.1 or 0.05)?

« Which extent of the ‘root cause analysis’ might be considered
acceptable?
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Crossover models

Interaction model (1)
Y ~ Group, Sequence, Subject(Group x Sequence),
Period(Group), Group x Sequence, Treatment,
Group x Treatment

Group model (1)
Y ~ Group, Sequence, Subject(Group x Sequence),
Period(Group), Group x Sequence, Treatment

Conventional (1)
Y ~ Sequence, Subject(Sequence), Period, Treatment

In the interaction model (I) unbiased estimate of the
treatment effect is not possible!
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10° simulated studies (homoscedasticity)

No Group by Treatment R
interaction: 08
Group n GMR CV, L
1 241.0000 0.335 ; ﬁ
2 241.0000 0.335 T
48 1.0000 0.355 ]
- Significant G x T interaction . gossT L
detected in 4.97% of simulated | |
studies. om0, 1) quantles

At the level (0.05) of the test — false positives!

» ‘Root cause analysis’ of an effect that might happen by pure chance
is useless.
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10° simulated studies (heteroscedasticity)

True Group by Treatment 107
interaction: 05
Group n GMR CV, ]
1 38 1.0605 0.369 i

2 10 0.8000 0.298 T
48 1.0000 0.355

« Significant G x T interaction
detected in 34.9% of simulated
studies.

 As expected, well above the level of the test.
* In 65.1% of simulated studies the true G x T interaction is not detected!

uniform {0, 1} quantiles
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Meta-study (325 datasets AUC, 328 C

max)

AUC Cmax
Model (1), all effects fixed Model (1), all effects fixed
p(G=T) =0.05 in 15/325 (4.62%) of datasets p(G=T) =0.05 in 18/328 (5.49%) of datasets
1.0 ] 1.0 ]
08 - 08 -
f|:_‘\ 0.6 - "I:_“ 0F ]
X ] X ]
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02 02
0.0 0.0 -4
U.l[lr-lEE | | | | | Ul.UEr-lB | | | | |
0.0 02 0.4 06 0.8 1.0 0.0 02 0.4 06 0.8 1.0
uniform {0, 1} quantiles uniform {0, 1} quantiles

Asymptotic one-sample Kolmogorov-Smirnov test: p 0.6568  Asymptotic one-sample Kolmogorov-Smirnov test: p 0.5514

G x T interaction ‘detected’ at approximately the level (0.05)
of the test; in well-controlled trials likely false positives.
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ICH M13A: 2.2.3.5 cont’d

In multicentre BE studies, when there are very few subjects
in some sites, these subjects may be pooled into one group
for consideration in the statistical analysis. Rules for pooling
subjects into one group should be pre-specified and a
sensitivity analysis is recommended.

* No specific model recommended in the guideline.

 Sensitivity analysis of what?
* Means and/ or variances of centers’ PK responses?
» Exploratory by graphical methods (scatter or box plots) sufficient?
- Statistical test?
 p-value of Center by Treatment interaction (Model I)?
* Level of the test (0.1 or 0.05)?
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Case study (6 centers)

Extreme C,_, -ratios and / or
between-subject variances
only in small centers.

O

 Per protocol analysis by Model lli
121.01% (96.13 — 152.33%),
n=30,CV, =55.6%

« Significant Center by Treatment

Cnax - Fatio (geometric mean + SD)

)]

interaction (Model | p = 0.0006)

 Analysis of the largest center
103.80 (89.87 — 119.90%), n =14, CV,, = 21.4%

* Root cause analysis

1

— Likely improper sample handing in small centers — stability problems.

7 9

center

— Since no deviations documented, not accepted in referral (2018).
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Conclusions

* Inclusion of a group-term may substantially compromise
power (in the meta-analysis by 6%); it is impossible to detect
a true Group by Treatment interaction by statistics, i.e., a
subsequent ‘investigation of a root cause’ is futile.

« Statistically significant does not imply clinically relevant.

 Multi-center studies are problematic — should be avoided
if ever possible.

The combination of some data and A mathematician is a blind man

an aching desire for an answer in a dark room looking for a

does not ensure that a reasonable  black cat which isn’t there.
answer can be extracted from a attr. to Charles Darwin
given body of data.

John W. Tukey
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