MPA/Swedish Experience with OIP
Equivalence Determinations

Eva Agurell, PhD

(/) LAKEMEDELSVERKET Frankfurt, 12-13 October 2010

Evaluation strategy

» A step-wise approach is applied:

» A close collaboration between pharmaceutical,
pharmacokinetic and clinical assessors

» So far limited experience...

DDDDDDDDDDDDDDDDD




Pharmaceutical
properties —
Quality
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Pharmaceutical properties

+ The pharmaceutical properties are the base of the
evaluation!

* Requirements

EMEA/CHMP/QWP/49313/2005 Corr

» General quality aspects for inhalation and nasal products
CPMP/EWP/4151/00 Rev. 1

» Pharmaceutical criteria for comparative in vitro data
Ph Eur general monograph “Preparations for inhalation”
Ph Eur 2.9.18 “Preparations for inhalation: Aerodynamic assessment of
fine particles”
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Pharmaceutical properties — in relation to OIP
guideline

* Precise presentation of quality data
— All criteria in OIP guideline (section 5) should be
addressed.

— Even if the application is not based solely on in vitro data
we urge the applicant to present data for all specified
criteria (section 5.2).

— Summarised data is recommended together with
discussion of results and a conclusion.

— Statistical analysis should be included.
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Pharmaceutical properties — test / reference
comparison

+ Comparison between test and reference should
include:

— Complete particle size distribution profile with data for all
stages should be presented. Preferably presented in a
diagram with 90% confidence intervals.

— Pooling of different stages is acceptable if justified. A
thorough discussion of the pooled stages in relation to
clinical efficacy and safety is needed.

— Fine particle dose (FPD) should be compared separately.

— Other groups of stages might be relevant for comparison
depending on the properties of the product.
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How to chose a representative reference
product?

Example:

The FPD for the reference product varies more (>15%) than the test
product (<15%)
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In this case the company was asked to perform new additional in vitro
data, comparison with a more “representative” reference product.
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How to chose a representative reference
product?

+ What is a representative reference product?

— Preferably a comprehensive in vitro characterisation of
several batches (minimum 5-6) of the reference product
should be performed.

— The reference batch used should not be an “outlier”

Representative batches
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Pharmacokinetics

supporting efficacy and safety
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The pulmonary deposition study

» Bioequivalence study, with active charcoal for substances
with oral availability

* Healthy volunteers OK if FPD is not flow dependent

» Full curve blood i
sampling, many 1
time points ‘ 1‘
i
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initially to catch
Cmax
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The pulmonary deposition study, cont.

« Optimal strength chosen (see next slide)
* Representative batches of test and reference chosen

+ Key parameters:
Cmax: Requirements 90% CI 80-125
AUC,, : Requirements 90% CI 80-125
Tmax: Comparable
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Choice of strength

In OIP guideline: Strength should be based on in vitro data.
Only one strength if dose linearity is shown or if the test matches the reference.
If not fulfilled: more or all strengths depending on which strengths that does not
match
MPA interpretation: Strengths should be dose-proportional (or as the reference)
Worst case studied: i.e. the strength with the most
pronounced deviation in FPD
If worst case is not representative — study more or all
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The PK study for systemic safety

Bioequivalence study for substances
with oral availability

If substance has negligible oral
availability —BE with or without
charcoal may be used to support
efficacy plus safety, cut-off not given
(<5%7?)

*Healthy volunteers OK if FPD is not
flow dependent

*Full curve blood sampling, many
time points initially to catch Cmax
*Optimal strength chosen, based on
DD for safety (F>5%), FPD otherwise?
*Representative batches of test and
reference chosen

*Key parameters: Cmax, AUC,,,,
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May equivalence in vitro related
to orally available particles

support safety?
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Acceptance criteria

90% confidence interval limits within 80-125%

Extension possible to 75-133% for Cmax if the study where it is applied is
of replicate design and an intra-individual variability >30% is shown.

Narrowing may be needed for narrow therapeutic index (NTI) drugs
}
|_Reference | }

See revised Bioequivelence guideline for details s
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Validation of charcoal methodology (for
pulmonary deposition studies)

Question: If no literature on validation exists, what type of
study design would be accepted to evaluate absorption from
Gl tract after charcoal administration? After charcoal blockade,
what is the acceptable level of charcoal induced blockage?
What data would be acceptable for demonstration of the
desired level of blockage?
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Response:

We have never been in this situation and never discussed what is
an acceptable blockage. So there is no MPA or EU view yet on this.
However, 95% seems OK. Below the oral absorption may influence
the assumed pulmonary deposition data too much. The in vivo
pulmonary deposition study should have frequent charcoal dosages
preferably starting before inhalation of the drug. A consistent, early
Cmax is expected after a successful blockade and thus such data is

supportive. Consistency with data with Cmax and AUC in the first 30
minutes is also reassuring.

Possibly, in vitro data showing extent of binding to charcoal would
be sufficient. Optimally, in vivo cross-over data on the charcoal
regimen and orally administered drug should be provided.
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Clinical
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Clinical studies

* Is it possible to show therapeutic equivalence with
clinical studies if there are large discrepancies between
reference and test products in quality and PK?

* Non-inferiority can possibly be shown — established
clinical efficacy endpoints crude instruments to detect a
difference.

* However, assay sensitivity should be demonstrated!
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Assay sensitivity

OIP guideline: “For a study to have assay sensitivity at least
two non-zero levels need to be studied and one dose
level needs to be shown to be superior to the other.

More than one dose of both the test and reference products
are studied.

Doses on the steep part of the dose response curve are
studied.

20

chchchchchchchchchchchchchchch




How to demonstrate assay sensitivity for ICS?

» OIP guideline : ” The demonstration of equivalent
efficacy of inhaled glucocorticosteroids (ICS) is difficult. ”

+ Established clinical efficacy endpoints not sensitive

— to detect differences between test and reference products
— to detect differences between doses, low vs. high

.« ?
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Children

OIP guideline: "In children pulmonary deposition studies are
not appropriate. PK studies as a surrogate for efficacy only
imply efficacy, they increase the burden on the child and
have insufficient advantages over PD and/or clinical studies
in the assessment of therapeutic equivalence in children to
warrant their use. "

SABA and LABA: efficacy by clinical studies, safety through
PK or PD at max. dose

Corticosteroids: efficacy by clinical studies, safety through
PD or if justifiable/possible PK

Combinations: as above

Practical advice: Study in patients required for ethical
reasons. -
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When is it necessary to perform studies in
children?

MPA opinion:

TE demonstrated in adults using

- Quality data: if needed perform handling study in
children including efficacy and safety parameters.

- PK data - if needed perform handling study in children
including efficacy and safety parameters.

- Clinical data (non-inferiority, assay sensitivity) in adults
— clinical studies in children needed?
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Scientific advice

* A number of advice for inhalation products
* A comprehensive material is required
* The issues to discuss should be precise

» Pharmaceutical properties is vital and it is crucial to
present data in a comprehensive way.

» The pharmaceutical properties are the base of the
evaluation.
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