Evaluating optimal study designs for toxicity studies with monoclonal antibodies: results from a MEB/Industry/NC3Rs survey Abstract 4502
Hsiaotzu Chien 1°, Helen Prior 2, Fiona Sewell 2, Katrin Schutte3, Lucinda Weir 4, Peter van Meer 1 c B G e [ &Y S Poster P510

1. Medicines Evaluation Board, Netherlands. % NC3Rs, UK. 3-European Commission Joint Research Centre, Belgium % GSK, UK > Dept. Pharmacology and Toxicology, Radboudumc, Netherlands Fuepean Commision Radboudumc

university medical center

INTRODUCTION RESULTS DISCUSSION

G LR B | Overview of dataset . |Pharmacological relevance, species used and group sizes * “More mAb programs could follow ICHS6(R1)

(mAbs) is guided by ICH S6(R1), which allows a . . = — f guidance around using 1 pharmacologically
. Group size used in shortest study Difference in animal use from shortest to longest study responsive species for later development

flexible approach. = Mocifed mADS J . Surveys for
. . . . . IOthermAbs _ .
* Typically, packages of studies consist of First-in- e 142 mAbs = Later-development Increased Decreased studies.”
i ]

Human (FIH)-enabling studies (~1-month) in il | were 2M+2F: 1 mAb 1 * “Increasing group size for chronic studies is not
3M+3F: 112 mAbs >4 16 necessary; two test article-dosed groups are

. 11Cc$§’|9)anles . FIH
pharmacologically-relevant rodent and/or non-rodent () ‘ submitted by
4M+4F: 16 mAbs 3 4 often acceptable”
5M+5F: 1 mAb 1 * “For the majority of mAbs (71%) in the dataset,

9 Companies
Other — variable: 2 mAbs 1 1 no new findings were identified in chronic

* 44% of mAb studies maintained the same group size, but 54% increased group sizes between the studies. studies.”

. . . * “Although 15 mAbs (13.5%) had new toxicities of
concern, 8/15 new toxicities were considered
Total data sets Data sets meeting Data sets including Bl ot ets o Critical’ and Only 2/8 reSUIted in termination'”

submitted: acceptance criteria: =6-month studies: standarrrtljpfbr::odified * 111 standard or modified mAb data sets o ”Th ree_month Studies may be more informative

n=111 were used for the analysis of rate of new
toxicities*

species to support early developmental phase and a 11 companies

chronic study (to 6 months) in at least one species to

Number of studies

are needed (1,2,3,4) m Later-development

n=142 n=137 n=121

Number of studies

compared to one-month studies to support FIH

support later developmental phase
* Previous initiatives have focused on optimizing the
duration and design of chronic toxicity studies for :
i : . mFIH
biopharmaceuticals (-2) and whether 6-month studies
I clinical trials.”

Excluded data sets: Excluded data sets: Excluded data sets:

H B # L I I I 0
H || ||
* Re-evaluate the need for chronic repeat-dose e it e e
toxicity studies with mAbs 1991-1999 2000-2003 2004-2007 2008-2011 2012-2015 2016-2019 0,14 1 10 12 13 14 16 24 26 27 36 39 52 -Short-term study only [l (n=16) nanobodies (n=10) *New toxicity is defined as an adverse finding
i i i Start date of studies Duratlon Of studies (weeks) -(C;r?;est study was 8 only observed in chronic studies CO N C LU S I O N
* Develop a science-driven framework for optimal y :

. ) * 59%:41% of studies were conducted pre- or post-ICH S6(R1) revision. ¢ High variability in study duration (1 day to 13 weeks for FIH-enabling studies; 13 to 52 il
study designs and duration. R P P (R1) & y y (1 day g Short-term study was

weeks for studies to support later development) single dose (n=1) * “The high variability in study design and group
size likely reflects case-by-case approaches as

SURVEY & ANALYSIS Pharmacological relevance, species used and group sizes Rate of new toxicities; Risk perception outlined in ICHS6(R1) and demonstrates more

Cynomolgus monkey opportunities to optimize non-clinical
A survey containing 3 main sections was conducted: Rat M- - Complete Data Set Study Duration Pairs New Toxicities packages for some mAbs.”

WT mouse 25 76
® Yes - pharmacologically Of human concern * “For ConSideratiOn, d weight-of-evidence

* Basic product information (species selection, Rabbit
pharmacological relevance); individual study data; Dog relevant Main data sets for standard / — — approach and a study of 3 months duration
= No - tested but not modified mAbs: No change in clinical trial design (n=2)

Rhesus macaque
deemed pharmacologically - ' ies (< (n=111) may derisk certain mAbs. Further work is

short- and longer-term study comparisons. TG mouse
® H _ Marmoset relevant y e Ty y —r ‘ . . . .
Data collection from March-December 2020. CAM + 4F L e e Change in clinical trial design (n=5) ongoing to develop this and will be described

Guinea-pig
Data sets with new adverse n=65 in @ manuscript in preparation.”

Analysis focused on: Minipig — :
* Species used, pharmacological relevance, study Chimpanzee = Other todeity finding in chironic New toxicities: n=10 (15%) Ehangeinielmealitnalisesionibai;
! ! study (n=32)

Hamster
Not of human concern
Oth_er group sizes = one sex only; AC K N OW L E D G E M E N TS

—_
(&)

* 96% of mAb studies used
cynomolgus monkey for at least
one phase (73% as the only
species used)

designs for short-term and chronic studies. Baboon
* How often were novel adverse events identified in Suirre mom:g . ™
chronic studies; did novel adverse events alter clinical Sheep Sub-chronic duration studies (12 - 16 weeks) el ,pr‘;roggo:rﬂ r(nee;?s”in New toxicities of human
development; could a 3-month study have been 40 60 80 100 120 140
140 Number of mAbs

sufficient to support further clinical development? 130

— e N I (o
o BN
N (o]

't _ concern / clinical impact Company I———
one specific group); SM+5F or (n=15) 12-16 weeks vs =24 weeks Of human concern abbvie T AL

higher | e Astrazeneca 2 Adam Hey “
cusetion Change in clinical trial design (n=1) /oC

Lolke de Haan :
n=22 The European Partnership
120 ® Chronic studies on Iy Q"' Bristol Myers Squibb Kaushik Datta for Alternative Approaches to Animal Testing

Control + 2 11 19 4 o N L 2 (99
2 = . . . . . &S
110 m Short and chronic studies New tO)?ICItIeS that were ew toxicities: n ( /0) Change in clinical trial des|gn (n:1 ) efpia Kirsty Reid
R E F E R E N C ES 100 = Short-term studies Only Control 3 = il 3 ConSIdered Crltlcal Genentech Noel Dybdal, Donna Lee

(n :8) ... Maggie Dempster, Lucinda Weir

90 Other non-rodents= Marmoset, guinea Control + 4 Of human concern Ja‘rjiss'n‘j' Wendy Freebern

w0 pig, minipig Chronic duration studies (> 26 week <12 weeks vs 12-16 weeks vs T . ; Lo, David Clarke
ronic duration studies (= 26 weeks) Change in clinical trial design (n=2) ©» Msp Danuta Herzyk

70 e Of programs using rodent and non- Other e =24 weeks duration:

!
derived pharmaceuticals: Is 6 months still appropriate? Regulatory Toxicology : : o n=24 R
rodent in short term studies (23%), Wpfized
& Pharmacology. 50: 2 — 22. (2) Chapman et al. (2012). The design of chronic *0 (23%) 0 10 20 30 40 50 60 70 Rrogra New toxicities: n=3 Not of human concern Py —

toxicology studies of monoclonal antibodies: Implications for the reduction in °0 half C(')ntlnu?d in both species in Number of non-rodent studies (=7, Change in clinical trial design (n=1) P SANOF! Thomas Kissner
: , 40 chronic studies; only 9% reduced ¢ Annick Cauvin

use of non-human primates. Regulatory Toxicology & Pharmacology. 62: 347 - — — . Th te of toxiCiti b din chroni G
—354. (3) Blaich et al. (2016). Non-clinical Safety Evaluation of 30 to rodent only. * Non-rodent main test group sizes of 3M+3F mostly used in FIH-enabling studies (82%) * In79/111 (71%) no toxicities or no new toxicities were € rale of new toxicities observed In chronic Special thanks to Lolke de Haan (ADC Therapeutics), Dave Clarke

Biotherapeutics e Challenges, Opportunities and new Insights. Regulatory 20 I whilst AM+4F was used for 59% of later development studies. noted. For only 2 mAbs (2%) were the new toxicities studies decreased from 17% to 12.5% to 9% (Lilly), Tim Rowan (EPAA), Leon van Aerts (MEB), and Irene Manou
2 |2 [ 2 =

Other - 11

o
)
o

=2}

Number of groups (main test)

(1) Clarke et al. (2008). Duration of chronic toxicity studies for biotechnology-

Peter Ulrich
Michael Leach

Number of mAbs

Toxicology & Pharmacology. 80: S1—S14. (4) Sewell et al. (2017). Challenges 10 observed in chronic studies considered sufficient to when the duration of shorter-term studies (EPAA). We thank the members of the working group for permission

and opportunities for the future of monoclonal antibody development: 0 terminate the clinical program. increased from < 4 weeks to 5 —11 weeks to to use the data and for helpful discussions.

Improving safety assessment and reducing animal use. Mabs. 9(5):742-755. cy;zrféius n:{ahchuje WTmouse TG mouse o:r;z;;;n 12 —16 weeks, respectively. For further information please contact: h.chien@cbg-meb.nl




