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Regulators are interested in more than “dose”

FUROPEAN MEDICINES AGENCY

How does PMX support DR assessment?
Uses domain science fo charactenze signal

Without this understanding,

cannot
* ldentify subpopulations at risk of
reduced efficacy or increased

We are not interested in only “dose” but:

« The response signal within its pharmacological context
- Dlose, regimen, exposure and response as it evolves over time

- Sources of nonlinearity incidence of adverse events

- Rate limiting steps  Anticipate the impact of changing
- Realdime changesintherapy . .

- Steady-state vs non-steady-state formulation, regimen

- Delays between doses andresponses  Extrapolate to other populations

- Stationarity (Change in 'system properties’ overtime)

(DDI, RI, HI, paediatric, elderly)

» The indvidual patient within its population as the unit of obse
- Between-and within-patientvariability
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Impllcatlons of poor understandlng of D-E-R FUROPFAN MEDICINES AGENCY
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Without this understanding,
miss the opportunity to
mitigate uncertainty in the
B:R decision

Benefit Risk Decisions
EMA Framework

! ".Fa-l;d-'rt',ruf extrapolaton, Eurrugacﬁ;ra- r-i E;h-il;t';}- 1
_ Uncertainty of "important sources of bias, methodological flaws or |
Beneficial ke .'::dEﬁcienciE,Iimitaﬁunﬁ ofthe data set(sample size, |
effects e ¢ | duration of follow-up), unsettled issues, !
Mitigation of
U stk supportive , 0 .
Unfavourable u:;iuaulpahll , nonclinical and |mp|lCat|0nS-
D effects clinical data i
 More conditions of approval
Oversi end in important subgroups. * More extensive RMP, PASS,
reflecting clinical practice PAES
)  More extensive PIP

To be covered in Session 5 RMP = risk management plan
PASS = post-authorisation safety study
PAES = post-authorisation efficacy study
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Regulators see value in PKPD model-based methods
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E-R analysis as presented in Marketing Auhorization
Applications — often not as informative as it could be

Graphical evalutation —
exposure grouped into quartiles
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e Exposure is estimated from the PopPK analysis and only includes
Phase 11l patients — modest variability in exposure, AUC and
Cmax/Ctrough are highly correlated

» Almost exclusively based on initial dose, i.e. dose reductions are
not accounted for
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Importance of D-E-R
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Assumptions and limitations of cross-sectional DR

What are the ‘crozs-zedional assumptions?
» Tregiment ks “simple’, 2. 3 dose for 3 gken negimen
¢ EleEd-slEe b amEned

+ Sheady-siate condRions remaln constant
- FAmDonmE 0ons nod Changes with time
- Treasment doas not Change ouser Time

- Variability mainly betwesn-patient

When are cross-sedional approachesine fiicient?

» Low sigmal io nolse ratho, Hrepeated messurss are mot conskdersd

+ Elckisting dose and regimen for kang-aciing drugs win long dose Intengls (2.g mAD)
- _Daﬂl'r; I'&;l'TE'SE- Wi malmerance doses :"'.I'Ba'.'TE'I'. Is nof simplke”)

« IndhcuEizon of Seragy

When will cross-sedtional not work?

+ Mary non-steady-state Meraples (e.g. acule testments)

. :omhl‘r; difierent frestment schedules WER or 3croes difierent studies
+ Loading regimens win malierance doses and delayed nesponses

T e oerme It is recognized that many factors
R with a significant impact on
efficacy or safety in individual
patients are not readily detectable
In standard Dose-Response
studies, such as genetic variability

resulting in altered PK and/or PD.
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Regulators see value in PKPD model-based methods
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Response usually longitudinal, DR assessment usually cross-sectional * Important dependence of
Fixed treatment & steady-state assumption in most DR analyses efficacy on formulation regimen
7
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usually longitudinal andvery often a
continuous measurement paediatric population
Pharmacostatistical PMX model . .y -
based methods can accountfor ! 10X e Does not fit traditional DR cross-
longitudinal response across awide i
range of different doses and sectional approach
regimens. X
» Heterogensity, ininput signals, if
appropristehy designed, incrasse overall 6000 |, o e 100
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Regulators endorse PMX methods in D-E-R
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Pharmacometric principles: why they are important

integration of PMX methods can change how we develop some drugs For Discussion at end of Session 2:
PMX does not replace ‘pharmacostatistics’, it extends it. |mp|ica‘[ions of Proposed Prospective
* To ensure optimal dose finding an each pragram, we must prospectively
assess where: Assessment

1. PMX may add little to aid program design and analysis 0ng .
2. PMX principles and methods may supporttraditional design and analysis planning 1 Tradltlonal Cross SeCtlonaI D_R and

3. PMX methods may be the most efficient means of addressing program needs. an aIySiS

To improve dose finding, we need developers and regulators with 2. PMX-informed design, traditional cross-

« the knowledge to considerwhere PMX principles addvalue ornot . .

« the know-howto implement PMX methods when necessary sectional D-R (or D-E-R) and analysis

- andthe fortitude to continually evolve how we develop new drugs to meet 3. PMX-informed design, PMX-based analysis
real development and therapeutic needs |

For Discussion at end of each therapeutic area (Session 3):
As a meeting outcome, assess the value of PMX (i.e., adds little, supports
design, supports design and analysis) for each therapeutic area.

For Discussion (end of Sessions 2 and/or 3):
It could be argued that PMX is always expected to add value to design and
analysis of D-E-R (and to regulatory review) and therefore should always be
used. PMX only doesn’t add value where we don’t understand enough and
therefore its use is even more important to facilitate continued learning.
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