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Background and Objective Results
5 Table 2. Description of the TGl model used Figure 4. Validation of Operating Characteristics
2 Early data DZ Late outc@ )
————————————— . Model Equation Description Dataset 1 Dataset 1
Dose ]—’EEXDOSUI’G _J Tumo.r 0S J : Stein £ < 0 Mprot(t) = Mprot, - 60t t is the tirrTe N(Iweek()) with /tiLme Ohat the stafrt of
dynamics 5 7] i e (5, tumar shinkage rae congtnt (mel™)
I _______ I ______ / t>0 Mprot(t) = Mprot, - (eKG-t + gkt _ 1) :({GO, t;m;or growth rate constant before treatment start § g
time]? = =
KG, tumor growth rate constant ([time]?) ~
Treatment SpeCifiC Disease SpeCifiC Stein: No assumption on treatment effect. O I Tim“fiweik) W B Tine twesk)
Bruno R et al. Clin Cancer Res 2020;26:1787-95 KS, KG on-treatment shrinkage and growth rates. |
Note: pre-treatment KGO is known since pre-treatment M-protein measurement. CASTOR ‘
Model-Derived Tumor Metrics Table 3. Parameter estimates M-protein model Correct - go | Inorrect - go
SLD (NSCLC) & M-protein (MM) TGl model estimated on the whole APOLLO study DaraVeldex (phasel) vs. Veldex (full) /\ Veldex (phase) vs. Veldex (full)
Guide Early Decision Support Parameter Estimate RSE (%) Back-transformed (unit) BSV%  Shrinkage% [ Resampling Resampling
Making in . P log(KGO) -6.79 2.31 0.00112 (d?) 165 48.5 30 patients/arm v 30 patients/arm
Phase Ib/Il Trials Drug Devel o:pm o log(KGexp) -7.02 1.15 0.00090 (d1) 822 613 ) Reduced FU S Reduced FU
log(KGcontrol) -6.36 1.34 0.00174 (d?) 82.2 61.3 *G-’é TGl models (nmlixr2 fits)
Evalutate log(KSexp) -4.23 2.91 0.0145 (d) 79.5 6.40 8 Stein Model
Operating 0 . log(KScontrol) -4.36 2.91 0.0129 (d) 79.5  6.40 S |
Characteristics [4] Probability of Technical g - e ——— s 303 = Effect size TR6, TR8, TR12, TR24
Success based on the g : : -© {8 : : (Geometric Mean Ratio (GMR))
primary endpoint Residual (add) 2.93
f Ph3 [1,2, L ISI
Effect size (GMR) of of Ph3 [1,2,3] e/ INe €O elzgsion
Experimental vs. GO/ No GO Figure 2. Examples of subsamples data by arm ,
control DECEET metric p(GMR<0.75) p(GMR<0.80) metric p(GMR<0.75) p(GMR<0.80)
g — Control vs. Experimental Dataset 1 Control vs. control TR6 65.9 75.1 TR6 3 7.3
P DPg - - TR8 77.4 84.2 TRS 6.3 11.2
S _ TR12 90.2 93.8 TR12 9.1 15.4
The objectives E TR24 98.1 98.4 TR24 20.7 15.9
« Assess operating characteristics (OC) of M-protein 3, | 20,
dynamics metrics in identifying effect size based on e
small Phase 1b/2 sample sizes with short follow-up 30 K \
(FU) by resampling a large positive Phase 3 study. b——N "7 % 3+ w = | 1 lable4. Parametric PFS model from APOLLO |
o o 0 o o o 0 Time (week) | I
[dentify ﬁhe right metric, .target and gating criteria TR12 x | patients TR1D i m— : Torm Estimate | Std.Error | Zvalue | p-value |
= |
(prObablhty O]C ta rget achlevement) to Support 1 GM for Pd for trial 1T 1 GM for DPd for trial 1 eg. TR12=Mprot(12w)/Mprot, (Intercept) | -5.563 0.482 -11.534 <2e-16 I
GO/NO GO decisions \ TR, The lower, the better I I
S , ' , 1 GMR for trial 1 Lower GMR means larger effect : logKG -0.861 0.045 19.110 | <2e-16 :
 Validation using the selected metric, target and x1000 C o | size ' !
: : : .. . % of of achieving a certain target I Hemoglobin | 0.176 0.035 5062 0 I
gating criteria performed on CASTOR clinical trial e.g. GMR < 0.75 ! |
« Develop a PFS model to assess the probability of | Log(scale) | -0276 1 0.054 =093 10 |
| | | . ° . ° I
success of the ungated clinical trial. Figure 3. ROC curves for M-protein dynamic metrics | |
l l
Methods — — — ' Figure 5. PFS model validation |
» Estimate TGl model on the whole APOLLO study - ' -_ l APOLLO l
e Run the OC on APOLLO subsamples 0% | | S — : 10T :
« Validation on CASTOR subsamples . ! |
« TGI-PFS modeling on the whole APOLLO study A L 27 !
« Validation of PFS model (APOLLO and CASTOR) o S | : - :
é 20%1 l § |
C . .. £ | = |
Table 1. Description of the Clinical Data = ‘ ! Y B |
E_ : TRE 5 TR12 : TR24 I I
Study Experimental Control Disease f; R aep : e R s :
APOLLO  Daratumumab, Pomalidomide  Relapsed/Refra- B e ) I o anas) | Tinie (o) :
[5] pomalidomide dexamethasone Ctory Mu|t|p|e Q| K- ___________________________________ , ..f.f.{.’_.J _________________________________________ ___________________________________ / _;_,_,_’._f _________________________________________ _____________________ ___________________ I I
NCT02136134  dexamethasone (DPd) (Pd) N=153 Myeloma 60% 5 - 5 - 5 - I APOLLO : CASTOR | I
N=151 (RRMM) . T l Iy EQbsO.635 i gbsg.gsls I
CASTOR daratumumab bortezomib  bortezomib and , I : il || Eglsn;,gis[g.lz;sz-o.asu I 95%PI [0.329-0.446] :
[9] dexamethasone dexamethasone RRMM LN | il . 1B I
NCT03180736  (DVd) N=251 (Vd) N=247 e | - i | = B :
The YODA project [6] allowed access to APOLLO and CASTOR clinical data. e 0 |ﬁg§rremsg°?(:ontrgffs_ Cor?t[i:;} o : ¢ 1001 | _ 8 ik :
| UL o I
: ‘ . « Horizontal and vertical dotted lines sweet spot for a good decision by maximizing I I 111 |
Flgure 1. Experlmental DeS|gn for OCs correct Go rate (/0% or higher) and minimizing incorrect Go rate (20% or lower). | r” i e |
- TR6, TR8, TR12 (p(TR GMR<0.75), p<0.80) good | L g ) s |
APOLLO « KS: OCs with correct Go rate close to 80% but incorrect Go rate>20%: p(KS GMR>0.85) ' | HR | | HR | I
| | « Chosen metric: TR8 and TR12, target< 0.75 GMR, target achievement >70% on both : |
‘ Correct - Go ‘ ‘ Incorrect - Go : I ]
metrics \ /
I T T e e T e T e T e T e T e T s T e T s T e T e T s T e T s T e T e e T e e T e T s T e T e Y s T e Y e T e Y -
| Resampling /\ Resampling
30 patients DPd (phase 1) 30 patients Pd (phase 1) . . -
ciced 0\ reduced Discussion / Conclusions
Bootstrapping 1000 Bootstrapping 1000
FU”{jﬁUgg e FU”ﬂjﬂUgg E « Operating Characteristics of M-protein dynamic metrics were assessed on APOLLO trial (DPd vs Pd):
- Es;inlﬂationlofzf o Metrics: TR8 and TR12
TGl models (nmlixr2 fits :
g S h(Aodd ) o Tlarget: GMR(experimental versus control)<0.75
= — 1 o Gating criteria: /0% of target achievement
S Fffect size (Geometric Mean Ratio (GMR) / o The approach was validated on the CASTOR trial
Hazard Ratio (HF) « LogKG was highly predictive of PFS, the PFS model well captured the treatment effects in APOLLO and CASTOR
1 This analysis suggests that model-derived M-protein dynamic metrics can support Go/No Go decision prior to Phase 3. Metrics
Probabilities effect i : . . : . . : . . :
e may inform different aspects contributing to the decision: the M-protein ratio to baseline quantifies the effect size of an
1 experimental arm versus a control based on limited Phase 1b/2 data, while logKG, requiring longer follow-up, is a strong predictor
p of PFS, the primary endpoint in Phase 3 studies.
Assessment of TGl metrics effect sizes
(receiver operating characteristic (ROC) curves) |
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