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e The following drugs were evaluated: citalopram,
perphenazine, olanzapine, quetiapine, and risperidone

Table 1. Data and stepwise model summary for the five compounds GA versus Standard Approach
Compound |# patients|# data points Model structure Clovariates |~ Table 2: Summary of model results using both stepwise or GA approaches
citalopram 991 1324 9-comp., intravenous 10 Compound |Search| AIC | OBJ |60 n e Covariates A AIC Comments
combined error citalopram | Step | 5713.0 | 5699.0 | 8 3|2 C'L (weight), @ (fat mass), V5 (weight, sex) — no covariance step
perphenazine 156 421 1-comp., oral 8 C'L (sex, weight, body mass index, fat mass)
proportional error GA | 5345.9 | 5304.9 17|31 V1 (sex, body mass index, free fat mass) 367.1 covariance step converged
olanzapine 593 1527 |-comp., oral 7 Q) (sex, free fat mass), Vo (sex, weight, free fat mass)
additive error perphenazine Step | 561.9 | 5379 1231 C'L (race, smoking status, other meds) — kq not estimated
quetiapine 405 045 1-comp., oral 7 GA | 556.9 | 531.9 1011 CL (race, # cigarettes, smoking status, other meds) | 5.01 covariance step with kg
additive error V' (age, sex, smoking status)
1- or 2-comp. mixture 7 olanzapine | Step |10365.810347.8| 6 |21 C'L (sex, smoking status, race) —
risperidone 490 1236 model, intravenous |3 C'L groups GA | 9850.8 | 9832.8 | 6 |12 C'L (sex, smoking status, race) 515.0 different error structures
combined error quetiapine | For. | 11126 (111104 4 3|3 V' (weight) — kq not well estimated
e Search space was rtestricted to those originally GA | 10114 [10095.7| 3 2|2 no significant covariates 1014.7 |estimated kg, no covariates identified
considered during the initial model evaluation risperidone | Step | 5119.1 | 5103.1 | 7 |54 no significant covariates — 3 C'L group mixture model
GA | 4694.9 | 4662.9 |11 32 C'L (age, sex, race, other meds), V' (sex) 424.2 2 C'L group mixture model

xall model structures (compartments and/or mix-

tures), covariates, covariate relationships, and Risperidone Olanzapine

output error metrics e GA search included the possibility of one, two, or three e Same number of parameters and significant covariates
* 6 relationships for continuous covariates and 4 for eroups for parent compound C'L o Differences between the models included
discrete covariates - :
oq i SR ( . xonly two C'L groups were identified * interindividual variability (k, and C'L vs. C'L)
interindividual variability structures (exponenti- - -
ated, proportional. addi tive}; b * improvement over the previously developed model x output error (additive vs. proportional and additive)
| | e GA identified significant covariates on C'L and V e Estimate of k, possible with GA

* 3 residual unknown variability structures (additive, o
proportional, combined) * age, sex, race, and other medications _
* risperidone analysis included a mixture model option e Sample code shown below
e Example code with token sets shown below P (L)=THETA(3)/ (1+THETA(3)) TW2 - VL $EXP (ASEXTHETA(11))l e GA search resulted in a lower AIC than stepwise for

F(2)=1-F(1) TVV3 = TVV2

NSPOP=2 V= TWW3 *EXP(ETA(2)) all ﬁve drug models

LK KA=THETA(Z)
CALLFL =1 s ADVANZ

RAGE = (AGE-46.6)/16.8 oy * geometric and arithmetic means of 210 and 465

AWT = (WGTB-188) /50
ASEX = SEX-1 IF(MDV.EQ.O.AND. TIME.GE. 0. AND . TIME.LE.24) THEN

e ppcT - 1 e Different models predicted by the GA for all cases

Number of models =

1

seepeeseess Begining of model # 1 seessesspess

$PROE GA COVARIATE SEARCH 1CPTMOD OLAMZAPINE COMEIMED

COVAACL
M token sets =
4
M tokens =
FINPUT ID DATE=DROF TIME AMT RATE DV MDYV CMT SS II SEX SMOK AA AGE WT 2
Check syntax =
False
IS IOV OMEGA =
False
N IOV OMEGA =
&}
prK Token set #
TVCLS = THETA(L) 1
TVCLA = TWCLS COVWSEXCLI(1) Token set #
TVCLE = TVCL4 COVSMOKCL(L1) 2
TVCLZ2 = TWCL3 COVAACLIL) +AA*{THETA(C)}
TVCL1 = TWCLZ2 COVAGECL(1) {$THETA(C)=}(-4,0.01, 4)
TVCL = TWCL1 COWWTCL(1) Token set #

CL = TVCL CLERR(1) 3

TVCL3 = TVCL2 *EXP(PARX*THETA(9)) *EXP(FLUX+THETA(10)) LPRED=F
TWVE = THETA(Z) *(1+AA*{THETA(C)})
TWD = TVVE COVSEXV(1) {$THETA(C)=}(-4,0.01,4)

OB = DV ; FOR NPDE PROBLEM 1 . -
= * a
CL = TVCL3 *EXP(ETA(L)) FSIM = Y ; FOR NPDE PROBLEM 2 V&fl&blhty (4/5)
TVWVC = TWVD COVSMOKVI1) Token set # A

WA - TW oY1) e e O Table 3: Summary of GA population size, generations evaluated, * significant covariates/covariate relationships (4/5)
TVY = TWVA COVWTV(1) =rl-4,U.ul,
Group stem =

e o T VERR(L) covacecL and total number of identified models

Ka = TVKA M token sets =

2 -V 6 Compound | # individuals | # generations unique models | % total

$DATA FIMALDATASETS. CSV

$5SUB ADVAN=ADVANZ S55=552 TRANSZ

IF (MIXNUM.EQ.1)THEN ELSE
BCL=THETA(4) FPCI = 0O

ACL<THETA(S) D 1F x alternate output error structure (4/5)

ENDIF
TVCL1 = BCL *EXP(AAGE*THETA(E) )

T o e a1} +EXP (RACEFTHETA(S)) Y<F YEXP(EPS(1))+EPS(2) * different set of parameters with interindividual

~tewer ('L categories were necessary in the
N tokens = []

IF(MDV.EQ.Q. AND, TIME, GE. O, AND . TIME.LE. 24) THEN 2 . riS eridone miXture mOdel
ag e N e citalopram 300 49 21431 0.05 P

FPCI = 0 IS IOV OMEGA =

e IF N IOV OMEGA = lese perphenazine 300 50 13903 0.3
EEEEEEEETR;; NPDE PROBLEM 1 ::: :: : ' Olanzapine 200 50 3033 0.81

Y= F RESERR.(1) 2

FSIM = % ; FOR MPDE PROBLEM 2 +AGE*{THETA(D)} : :
e STETA)-}(-4.0.01.) quetiapine 200 o0 7231 0.73 e National Institute of Mental Health Research Grants

(1,18,50)  :CL COEFF 3

e CR ST tsperidone | 400 30 38 0.09 RO1 MH64173, P30 MH30915, RO1 MH65376, K24
ey S A Olanzapine: 3 residual unknown variability, 3 parameters with MHE5416. ME52247. NOT MH90001. and MH76420

oL (2) Token set # 3 interindividual variability structures, 5 discrete covariates (4

COVSEXV(2) S
COVSMOKV (2] *{THETA (D) }*AGE/ ({THETA(E) }+AGE)

Coua ) (STHETA(D)-}(-4,0.01, 4}crLHSTHETAE)H-4,0.01, ) structures), and 2 continuous covariates (6 structures). e CATIE investigators (P.I. Jeffrey Lieberman, MD)

COVAGEV(2) Token set #

comTv(2) CAGEMH{THETA(D)} Total # = 3% 3% 3 * 45 X 62

{$THETA(D)=}(-4,0.01,4)




