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Longitudinal analysis of response data can provide a valuable basis for precise N N S

estimation of drug effects and high power for detecting drug effects. However, concerns OFV = z OFV; = Z —2log z exp(—OFV;s/2) X Pyop s [1]
regarding Type 1 error control and bias in drug effect estimates often disqualifies such =1 p— —1

analyses from being the primary analysis method. We assessed the robustness of s: sub-population (mixture) number (s = 1, ..., S)

longitudinal analysis towards model misspecification in terms of type | error, power and OFV; : objective function value of individual i (i = 1, ..., N) for the mixture s
estimation accuracy in the context of a PoC study and compared a standard and a new P,op.s: POpUlation probability of the mixture s

modelling approach, individual model averaging (IMA).

 Memoss

Simulation study process

Performed with NONMEM 7.4.3 (FOCE) and PsN 4.8.8

1. Dose response model for simulations Stochastic Simulation and Estimation
. 4 N
response; = baseline; + placebo; + drg_slope; x dose; + ¢; base (or full) model specified for simulation | base: simulation model without drug effect
where placebo; = plcb_max; X (1 - exp(-log(2)/plcb_HL; x time;)) of data for the POC/BIG design full: simulation model with drug effect
—_ - J
eplcb_maxi - eplcb_max X (1 T nplcb_l_naxi)
epi =0, X exp(npi) for p = baseline or drg_slope "XE00 bace : N
. . . (or full) Data, J Data, J Datasooj
2. Designs for S|mulat|o_ns _dataset ’
Proof-of-concept trial design (POC): two parallel groups, dose = {0, 1},
30 patients/group, response observed at time O (pre-dose), 1, 2 and 3 %500 estimations ) (X500 estimations ) o |
Larger sample size design (BIG): as POC but 120 patients/group with the with the estimation with nested models according
' STD or IMA approach

. basemodel ) full model y

3. Nested models for the test of drug effect \/

4 )

Same model as simulations and 12 models included misspecifications of
placebo or drug effect models were fitted to the simulated data HOIEY J HOIEY J AOFVSOOJ
\. | /
3.1. Standard approach (STD) i
Drug effect parameters fixed to 0 (base) or estimated (full) Fraction of AOFV > significance level significance level = nominal cut-off value
= assuming chi-squared distribution of AOFV
3.2. Individual model averaging approach (IMA) Type | Error (or Power) and type | error probability alpha of 5%

Drug effect parameters estimated in both base & full models

mixture 1. IPRED = baseline + placebo + drug _
mixture 2 or pre-dose: IPRED = baseline + placebo Conclusion

base full

SMIX SMIX IMA was more robust towards model misspecifications with better type | error
P(1) = 0.5 P(1) = ARM, x 6, + (1 - ARM) x (1 - 8,) control compared to STD
P(2) = 0.5 P(2) =1-P(1) IMA typically resulted in higher power than STD
ARM:: randomization from the dataset IMA seems promising to evaluate the treatment effect in longitudinal data
(O for placebo, 1 for active drug) analysis with control of the type | error and accurate effect size estimates
Results
Type | error predictions for LRT at nominal cut-off values Power predictions for LRT at nominal cut-off values Estimates of drug effect on base (A.) and full (B.) simulated
iIn POC anql BIG designs In POC design | dataset in POC design
m1 - ! same as simulati.gnes S':|:1): — i same as Si?gl[%t;?;;] %22 i : : ' - — Tt { i I ! ' I —|- soproach
Sg%’P;g: __: i 2204[0[19242} ':"1/:: : direct place_{:o[?e&fsi;‘iz:l E zz%%%+%%i%i%4%ﬁ%i%k%L%L%“ -
WA, Bic : 54 Eﬂgg} STD- —e— | 66 [61,70] g 03 ; B s
m2 - : direct placebo effect IMA - i 78 [74;81] % -0.6- 1 ! . ' | .
STD,POC-  —&— 2.0[0.96;3.6] m3- ! time-linear placebo effect W09~
s, poc. I M. “sepeso O 5 | 100 [99:100] S
IMA, BIG - : 7.2[5.1:9.8] IMA- | , {2,[65;70]
m3- ! time-linear placebo effect S':;: : b m;cheI B. (5. .
T m— 1 A i S e —————————+———————+
. R S IE | ekfedsapka s
ST0,POC. e | B v AT 5 _ - 79[7582) R L B B RES R BEE R EE EEEE HE =wm
e ro I I ioloss  sTo- . e 2.7 £ S é+ =
IMA, BIG - : 6.4 [4.4:8.9] IMA - : 78 [74:82] W .3-
. e pla;gtfg_gn;q;g; m7 - | omit BSV(plcb_max) T | | | | | | | | | | | |
STD,BIG-  —A— ! 2.6 [14:4.4] ?I\Tﬂi T ?g g?gg} ™ me me meome o M
II}ARZ\A,P;(EE i ) el g:% E&ggg} Sr:g: i + false BSV(;JCIJCZE?;:) based on 500 simulated dataset
o o - rug Effect = By e X (6 X 2 1. with 6, 1 for STO
T B ; colsssd s — ; 66 [61:70] simulated drug effect = 0 in base dataset
S T BSVEEETY o B5V(plch_HL) nstead plcb_max simulated drug effect = 0.6 in full dataset
”rql\l:APEgg E gg Eéi;gi SImI\E,E‘:\ ;_._ time-linear d?fg{zgfgzi
m8 - i + false BSV(plcb_HL) . | _
STD,POC-  —&— ! 2.2[1.1:3.9] e [ i
I?&Z,PZ)E; 1 i zgoﬁiggggi ;nT1 [2) E + false cov(baseline,dggz_isslgjggi ST D
- ng | i exp model for BS\:(glct.Js;nj\za:x) IMA - i = [74;82]
Sae T 1 5 =mrotcanssrect - fyp@ | error rates controlled for 3/13 (POC) and 2/13 models (BIG)
Mae ssvpieo WU nsadpb " - type | error lower than pre-specified 5% in 8/13 models (BIG)
- 51352 T sy - Inflated type | error in 3/13 models with placebo misspecifications (BIG)
Al Sgé E _._—A—i time-"nea: ir?ogsesff;g} o - + STeDrror bar: 95% confidence interval based on 500 simulated dataset
R ingems IMA
s1o. Sg(z; —O—E + false cov(basehne,;rtlg[_zs-[l)?gz}
510, 1C g o BaiT - type | error rates controlled for 12/13 (POC) and 10/13 models (BIG)
IMA, BIG - : 11 [8.0;14] . . . .
0, S soympttc g - Inflated type | error in 3/13 models with bigger drug models (BIG)
STD, BIG- —— 3.2[1.8;5.1] . . . .
b PO g S0 - higher power predictions than STD in 10/13 models (POC), but much
I RN (i higher type | error rates with STD for the 3 other models
e terorsreatons () - similar to more precise estimates of the drug effect with IMA compared

approach IMA & STD design & POC 4 BIG

to STD on both base and full simulated dataset

error bar: 95% confidence interval based on 500 simulated dataset
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