Evaluation of Drug-Drug Interaction in Nested Patient Studies
Cheuk Fung Chan', Young Sun Scaringella’, Fenglei Huang’

1. Translational Medicine and Clinical Pharmacology
Boehringer Ingelheim Pharmaceutical Inc., Ridgefield, CT, USA

Introductlon Results

Usage of population-based approach gained acceptance by the US Food and Therapeutic proteins (TPS)
Drug Adm|n|strat|on (FDA) N asseSS|ng drug-d rug |nteract|ons (DDlS) p p Figure 1. TA categorization of evaluated TPs Figure 2. Summary of patient sample size reported in TPs using popPK analysis
* Population-based approach can detect clinical effects in target patient Dermatology  Gastroenterology HAo0
. . . .. 7%(2) 3% (1)
populations and confirm DDI assessments from dedicated studies in healthy 28 TPs were evaluated  minolosy 1200 .
I U ntee rs 4% (1) Table 1. Summary of patient sample size parameters
VO .. 1000 in TPs
.« . . . . . ° ih I Neurology c Parameters | Total patients Sample size detectin
* FDA Clinical DDI guidelines value the use of prospective nested studies to A”tzgtT,PIS ‘,‘t"'zet‘,j pi’pPK alni,'ys's to assess DO 4% (1) 2 -
. . . . . . potentials in patient population [ — 2 —— v )18
evaluate DDI in patient populations alongside population pharmacokinetic . All TP DDI assessments were accepted by FDA 39% (11) 5 oo B T o 303
(popPK), which can yield informative and sometimes conclusive analyses reviewers Oncology : Min Max 60,1098 45,548
25% (7) = 400 Max, maximum; Min, minimum; Q3, first quartile; Q3, third quartile
200 -

Pulmonolo
&Y 1T

[ [
Objectives 4o ; _ _
Total patients Sample size

Organ Transplant detecting DDI effect

* To evaluate the utilization of population pharmacokinetic analysis or 7% (2)
trough concentration analysis in nested drug-drug interaction studies Small molecules
fro m F DA d rug | p p rova IS Figure 3. TA categorization of evaluated small molecules Figure 4. Summary of patient sample size reported in small molecules using popPK analysis
Allergy .
Urology 3% (1) Endocrinology
35 small molecules were evaluated* 3% (1) 3% (1) 1200
I\II eth OdS * 4 applied TCA in nested patient studies o IT:':: :Ii f‘:‘:l‘e"c‘jlrg’sﬁ DERIENE SEITIE @ SHE PR R
 All 4 DDI assessments were accepted by Calr;ﬂ;ozgf)%v oicher 2 800
% Q
FDA approved drug PubMed Search Terms: FDA reviewers Neurology D‘SG?S)G 2 Vedian 11 o
: : L. : : i i 34% (12) 4 3% (1 S 600
since 1965 [(population pharmacokinetic) AND (drug drug interaction)] * 31 drugs applied popPK analysis to assess \ 3 Q1,03 290,625 22,117
OR [(trough concentration analysis) AND (drug drug DDls in patient population et S 400 M":X'”r'n';’:‘r:um Mi‘:z'm fi‘:’:um - ﬁrstquartii' ;f’fhirdquart“e
. . : 3% (1) : ; Min, ;al, ; 03,
interaction)] * 30 out of 36 DDI assessments with popPK . o
FDA Clinical analysis to support label claims were 26% (9) 200
Pharmacology Review Key word search was used to identify both FDA-approved accepted by FDA reviewers _——
: : i . 0 —
>Md ] mOIECU IeS a nd Thera peUtIC prOteI ns * The overall FDA accepted rate of DDI assessments in patient population for all >%(2) " Infectous Disease Total patients Sample size
reported small molecules are 85%. 3% (1) detecting DDI effect
Inclusion
j Conductec DD assessment(s) in targeted patient population using pOpPK analysis Figure 5. Summary of the types of DDI assessments of evaluated small molecules using popPK analysis to support label claims (N= 36) Figure 6. Summary of label instructions for small molecules using popPK analysis to evaluate DDIs
. Conducted DDI assessment(s) in targeted patient population using TCA . Most common type of DDI
j Approved :)y F :)A 3A4 > FDA accezor;cioll[l))Dl results » assessment: CYP-mediated DDI
c - CYP enzymes 25% (9) | Reported both DDI results (n=9)
o-;n3eo/ |(clag|)ons 39% (14) from HV and PP (n=19)
v 2D6 » 36 DDI | FDA did not accept DDI
Investigation 3% (1) assessment ] results (n= 5)
. . . . . using popPK
J Drug-interaction profiles, therapeutic areas (TAs), PK profiles, analysis DA accented DD results Most common type of DDI
. . . . . . . 2C19 > assessment: Co-medication DDI
co-medications, patient sample size, and covariates in nested DDI studies T — T — (n=16) (n=14)
. . Y R nly reporte resuits
- Label claim based on PK results of the DDI assessment and reviewer’s comments py O ' from PP (n=17)
] PK results of dedicated DDI studies in healthy volunteer (HV) Transporters 3% (1) 3% (1) | FDA did not accept DDI
 PK results of patient population in nested DDI study in small molecules 55 (8 results (n=1)
HV: healthy volunteer, PP: patient population

C l Acknowledgement
o n C u s I 0 n | would like to express my gratitude to the clinical pharmacology team, and especially to my
mentor, Fenglei, who has been an invaluable support throughout this project.

popPK analysis is commonly used to support DDI assessment in targeted patient populations
Contact Information

 |n small molecules, popPK analyses are frequently utilized to confirm the known DDI risk in CYP-mediated DDI assessments A T S

* Therapeutic protein submissions use popPK approach to confirm the absence of DDI liability complying with FDA guidelines Boehr;

* Co-medication DDI assessment with popPK analysis alone may support label claims in submissions "l ochringer
IV Ingelheim

 Reasons for failure in label claims included inappropriate assumption of PK parameters for simulation, inadequate popPK-based evaluation, and insufficient data and sampling
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