Supplemental Digital Content 2: NONMEM control stream and demo data

$PROBLEM Hydromorphon NRS logistic regression with 3 levels

$INPUT ID,TIME,SAMPLE,CPHM,CEHM,CPS,CES,DV,EVID,AGE,SEX,BW,HT,LBM,BMI,GROUP
;CPHM= plasma concentration of hydromorphone (individual predictions from PK model)

;CEHM-= effect site concentration of hydromorphone (individual predictions with ke0=0.015 1/min)
;CPS= plasma concentration of sufentanil (individual predictions from PK model)

;CES= effect site concentration of sufentanil (individual predictions with ke0=0.11 1/min)

;DV= NRS value under inspiration

$DATA PD_HM.csv IGNORE=@ WIDE

$PRED
;typical parameter values
ALTV=THETA(1)
A2TV=THETA(1)+THETA(2)
BITV=THETA(3)
B2TV=THETA(4)

;typical probabilities for NRS<=1 and NRS<=4
LOGIT1ITV=A1TV+B1TV*CEHM+B2TV*CES
LOGIT2TV=A2TV+B1TV*CEHM+B2TV*CES
PSITV=EXP(LOGIT1TV)/(1+EXP(LOGIT1TV))
PS2TV=EXP(LOGIT2TV)/(1+EXP(LOGIT2TV))

;typical probabilities for NRS=[0,1], NRS=[2,4] and NRS=[5,10]
PELTV=PS1TV

PE2TV=PS2TV-PS1TV

PE3TV=1-PS2TV

;individual parameter values
AL1LOG=AITV*EXP(ETA(L))
A2LOG=A1TV*EXP(ETA(1))+THETA(2)*EXP(ETA(2))
B1LOG=B1TV*EXP(ETA(3))
B2LOG=B2TV*EXP(ETA(4))

;individual probabilities for NRS<=1 and NRS<=4
LOGIT1=A1LOG+B1LOG*CEHM+B2LOG*CES
LOGIT2=A2LOG+B1LOG*CEHM+B2LOG*CES
PS1=EXP(LOGIT1)/(1+EXP(LOGIT1))
PS2=EXP(LOGIT2)/(1+EXP(LOGIT2))

;individual probabilities for NRS=[0,1], NRS=[2,4] and NRS=[5,10]
PE1=PS1

PE2=PS2-PS1

PE3=1-PS2

IF (DV.LE.1) Y=PE1
IF (DV.EQ.2 .OR. DV.EQ.3 .OR. DV.EQ.4) Y=PE2
IF (DV.GT.4) Y=PE3

$THETA (-50,-10,0) (0,5,100) (.01,2,10) (1,40,100)
$OMEGA 1111

$ESTIMATION METHOD=COND NUMERICAL SLOW NOABORT LAPLACIAN LIKELIHOOD
NSIG=3 PRINT=5 MAX=9999
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