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2c_oral_cov_categorical_multiple_foce 2c_oral_cov_categorical_multiple_foce: First Patient
Structural Model
¢ 2 compartment model with Oral Single Dose, Covariate relationship 10
between both V and Cl and categorical covariate disease state .
Parametrization N
¢ Clearances and Flows (Ka,V,V2,CI,CI2) 7
Structural Parameters 4
¢ Alllognormal
Error model ‘é 1 -
o ]
¢ Multiplicative, 10% CV (Stdev = 0.1)
Covariates ]
¢ Categorical, 3 levels of disease:
0 — normal 4
1 — moderate )
2 —severe 1 T | I T |
1 3 5 7 9 11
Time
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2c_oral_cov_categorical_multiple_foce: Input Data Comparison of Code — Defining PK Model
NONMEM ‘ ‘NLME
FT= e R - NLME
: - B : $PROBLEM TWO COMPARTMENTAL  test(Model Name can be entered here) {
. s : MODEL WITH ORAL BOLUS CL & V Model statements
. - ; DEPENDS ON DISEASE STATE } # Comment can be added here
& 5 $INPUT ID TIME DISEASESTATE DV No typing of file name and setting path
— I3 AMT MDV locations are required.
3 = SDATA
» NONMEM_2C_ORAL_BOLUS_DISEASE Import the Input data into Data folder in
15 STATE_EFFECT_ON_V_CL.csv Phoenix project
IGNORE=C
Only Input data mapping required
; DEFINE THE PK MODEL AND # Define PK model type with dosing point,
ABSORPTION COMPARTMENT parameterization and absorption type
$SUBROUTINES ADVAN4 TRANS4 cfMicro(A1, Cl/V, CI2/V, CI2/ V2, first=
(Aa = Ka))
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Comparison of Code — Defining PK Model

) =SPECIFY STRUCTURE
MODEL PARAMETERS=======

$PK
; KA= ABSORTION RATE
TVKA = THETA(1)

KA = TVKA * EXP(ETA(1)) stparm(Ka= tvKa* exp(nKa))
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Comparison of Code — Defining PK Model

; V3 = VOLUME OF DISTRIBUTION OF
PERIPHERAL COMPARTMENT

TVV2 = THETA(3)
V3 =TVV2 stparm(V2 = tvV2)
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Comparison of Code — Defining Covariate Effects

; V2 = VOLUME OF DISTRIBUTION OF CENTRAL
COMPARTMENT

TW = THETA(2)

fcovariate(diseasestate())
DVDISEASESTATE1 = THETA(6)
DVDISEASESTATE2 = THETA(7)
IF (DISEASESTATE .EQ. 0) THEN
V2= TV * EXP(ETA(2))
ENDIF
IF (DISEASESTATE .EQ. 1) THEN
V2 = TVV * EXP(DVDISEASESTATE1) * EXP(ETA(2))
ENDIF

IF (DISEASESTATE .EQ. 2) THEN
V2= TVV * EXP(DVDISEASESTATE2) * EXP(ETA(2))

ENDIF
stparm(V = tv*
exp(dVddi 1*(di 1) *
exp(dVddi i 2)) *
exp(nV))
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Comparison of Code — Defining Covariate Effects

; CL = CLEARANCE RATE FOR CENTRAL
COMPARTMENT

TVCL = THETA(4)

DCLDISEASESTATE1 = THETA(8)
DCLDISEASESTATE2 = THETA(9)

IF (DISEASESTATE .EQ. 0) THEN
CL=TVCL * EXP(ETA(3))

ENDIF

IF (DISEASESTATE .EQ. 1) THEN

CL = TVCL * EXP(DCLDISEASESTATE1) *
EXP(ETA(3))

ENDIF

IF (DISEASESTATE .EQ. 2) THEN

CL = TVCL * EXP(DCLDISEASESTATE2) *

EXP(ETA(3))

ENDIF
stparm(CI = tvCI*
exp(dClddi 1*(di 1) *
exp(dClddi i 2)) =

Comparison of Code — Defining PK & Scaling Parameters

; Q= INTERCOMPARTMENTAL

CLEARANCE

TVCL2 = THETA(5)

Q=TVCL2 stparm(CI2 = tvCI2)

; SCALE PARAMETERS

S2=V2 C=A1NV
Defining the scaling parameter can be
incorporated here. Expected to have
Dose Information in the same mass
units as defined in Concentration mass
units.
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2c_oral_cov_categorical_multiple_foce

H =SETUP INITIAL VALUES
FOR THETA AND OMEGA ===

STHETA

(0, 1) ;TVKA fixef(tvKa= c(, 1, ))
(0, 50) ;TW fixef(tvV= cf, 50, ))
(0, 50) ;TVWV2 fixef(tvV2 = c(, 50, )
(0, 5) ;TVCL fixef(tvCl= c(, 5, ))
(0, 5);TVCL2 fixef(tvCI2 = o, 5, ))

1 ;DVDISEASESTATE1 fixef(dVddiseasestate1(enable=c(0)) = c(, 1, ))
)= c(

-1 ;DVDISEASESTATE2 fixef(dVddiseasestate2(enable=c(0)) = c(, -1, ))
0.5 ;DCLDISEASESTATE1 fixef(dClddiseasestate1(enable=c(1)) = c(, 0.5, ))
-0.5 ;DCLDISEASESTATE2 fixef(dClddiseasestate2(enable=c(1)) = c(, -0.5, ))
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2c_oral_cov_categorical_multiple_foce

$OMEGA

; INITIAL ESTIMATES FOR VARIANCES OF # Initial estimates variances for random
RANDOM EFFECTS ol e

ranef(diag(nV, nCl, nKa) = ¢(0.3, 0.3, 0.3))

PECIFY RESIDUAL ERROR # Setup initial estimates for the variance for the

=== residual variability
; SETUP INITIAL ESTIMATES FOR THE

VARIANCE MATRIX (SIGMA) OF THE
RESIDUAL VARIABILITY

$SIGMA 0.01 error(CEps= 0.1)
; RESIDUAL ERROR MODEL MULTIPLICATIVE  # Residual error multiplicative
$ERROR

Y =F*(1+EPS(1))

observe(CObs= C * (1 + CEps))
IPRED = F
IRES =DV - IPRED
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2c_oral_cov_categorical_multiple_foce

Equivalent to FOCE-ELS in Phoenix NLME
in Algorithm Box in Run Options Tab
$EST METHOD = CONDITIONAL

INTERACTION MAXEVAL=9999

PRINT =5 ;

== CALCULATE SE

SCOVARIANCE et Lo

; THE DEFAULT ONE IS SANDWICH s -

METHOD ——
e

tserest

[

[y Jee—
[sES sy

$TABLE ID TIME IPRED IRES
FILE=Residuals. TXT
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Pharmacometrics: Phoenix as The Full package

Textual Mode: Similar to NONMEM control stream

* Now, we will go through an example Population PK
model with Categorical Covariate that have been
generated using both NONMEM and Phoenix NLME

« In this each model, we will explain the PML code
and how we could often generated the PML using the
interface (build-in, graphical or both)

CERTARA®

Two Compartment, Oral Dosing, Multiple Error model and with Categorical
Covariateswith FOCE Method

* The model is a 2 compartment model with Oral Bolus and
clearance parametrization
¢ The error model assumes multiplicative error
¢ Provide Input data and Control file for NONMEM Run
¢ For NLME do the following
- Structural model selection
Error model selection
Fixed effects
Covariate relationship: diseasestate is a 3 level covariate with
value 0, 1 or 2 linked to both VV and CI
Random effects
Engine settings and mode (fitting versus simulation)
Mapping Input data
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Create a Phoenix Project

Make sure Population Option is enabled.

||/ Populai Goneral | Parameters | Input Oplions | Inial Esbmates
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Pharmacometrics: Phoenix as The Full package

Built-in: Structural and Error Model Selection

[=] Populat | Siructure | Paramelers | Inpul Oplions | Infial Esimates | Run Oplions | Model Text | P
Type PK ~ Set VNI
Parsmeterizatio Absorption:  Mum Parameter Statements
Clecrsnce | Exravescuian ~ |2 | Ka eMicrogAY, T 1V, G2 1V, CI2 V2, frst = (An = Kal)
(I Soturatng? | | tng? Ueimep? v dosepaintiAa)
(] Closed form? vz CrAlIV
[ intusions: c ermonCEps = 0.1)
[] Sequeniai oz absarve(CObs = C* {1 + CEps)
Residual
c [Cobs[CEps = [Mutspic + [ BQL
suew |01 010304 ¢
[ Freeze
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Pharmacometrics: Phoenix as The Full package

Built-in: Covariate and Random effects on Selected
Parameters

] Populati Struchure | Pararnelers | Input Oplors | Infial Estmales ~ Run Opiors | Moded Texd: | Picls | rnowamings.
Stuctural | Covar. Type  Fixed Eflects | Random Eflects | Secondery  Scenanas.
Sam Sy ol Pe Ranel Cote

fa e [ ) s fa = tofa ¢ eplsta)
v Pruron BV ) N estate=1)] + i ) ¢ expten)
w I
o 4] 1 1)) ¢ expld ¢ wpacl)
o

Coverigte  Center Pos? Diection  Ka v 3 o [+
¥ [dseasesiak Fonwserd W Yaa Hn Ve Nny

A Crwanaln

At Frevm | s \ \
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Pharmacometrics: Phoenix as The Full package

Built-in: Selection of Covariate Type for “disease state”
When data are numerical — example, 0, 1, 2

[+] Populati Structure | Parameters | Input Options | Intial Estimales

Structural | Cowar Type  Fixed Effects | Random Effects | Secondary

[——

Type Categc ~
L] Allow arbitrary category names

Numanc

e

Al

5

e

hen data are text — example; Normal, Moderate, and Severe
T Popuan [ Siuciure | Parametsrs | input Optons | Tl Esimates | Run Opoons
Structural | Govar. Type | Foed Effects | Rondom Efscts | Secondary | Scenarics
desensestole

Type: Catage

2] Allow arbirary catagary names
Category  Canvents 1o

[Nomat rum-riu.,.u.
i [Moderate |1
i [severe 2
Add
CERTARA™ o 0 o A

Initial Estimates for Variances of Random Effects

Setup | Resuts | Vertiation

Fer[ || APCDoin_cov can notbe crplayed Howeve it con be saved i disk o may be vewed axiemaly.
¥ AddmonDl B | g i i Emmal Viseer 18 viow
& AIPCOsia cov it st el e can e i dspingng e ctfoct
8 Rawsimtbh)| &
2 Convergenced ™ ||y Easns awae
[ Popuden | Swuciurs | Paramoters | Input Opeors | inti Estmases_| Aun Optons _ Meded Tex | Pl | 1o womings
Stk Covar Typm | Fomd Elfects | Ram Efcts | Secorary _ Somsios Fotm | P T

Fanel B0 Same Froc Dimg
&l 0O B [ealles

Mapping and Coverting to Textual Mode
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s | Verdon
Main (2ComptOraiCat .| 5 = # X B -
Model View Source  Sour  2Comp_Oral_Dissese_State_Efiect_on_V_Cl._FOCE Deta 2 Compt Oral Categoncal_Cov
P Dosing o
[P Parameters Misppings . n T
9 Parameters Mapping | mome | ser @ | ma | Tme | cobs | dissasestee
e o o 3 5 . ; 5 - .
_— - c - -
Magping [Ousput Son Order |
{7 Popules Stuctue Paamelers Input Ophons  Inial Estmates | Run Optons | Model Text  Plols  no warmings
Mgort FOCE ELS -~ Swder Cenvral[ ~  Run Mode Ada
Extended Least Method Sandwc ~ @ Simgle.
Squares Camidence Level % O Scenarics
Nher [1000 s O Cov Sich
[ NonPoram Nasa | O Cov. Sich
[ Sot ingur? O rowres? O Bootsra
Becte | ocyl v [ map-p a7 O Profie
Mo mariexpe v | Amnacs s O Sim /Pred
]
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The pml code is created
1 dovpeintidal
:
:
‘

* expidciddiseasestate2® (dlseasestate==2)) * exp(ncl))
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Demo
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Comparison of Results - NONMEM vs NLME

. Fa Fa |
| .

: ‘&1 .
. i . 1

it it =
LA T LA TR Parameter o o
. N . Estimate |_Stderr | Estimate | _stderr
i v i i 4 el 5.267 0.395 5.32 0.414
] H . N ° a 043 00 | 04 oo
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Summary

» Set up and Run NONMEM & Phoenix NLME model:
> 2-Compartment Oral
> Disease State as covariate on CL and Volume
> Estimation methods: FOCE Interaction vs FOCE ELS

» Postprocessed the NONMEM results and compared them
with the NLME results

> Only small differences
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Schedule for Q2

Questions?

Date Series [Topic

19-Apr
NONMEM-2-NLME |Nonlinear Elimination and Model Validation I: Bootstrap

3-May
NONMEM-2-NLME |Mixed Absorption and Model Validation Il: VPC

17-May
NONMEM-2-NLME |Running NONMEM and Phoenix NLME in the Cloud

31-May
NONMEM-2-NLME |PD Emax inhibitory with baseline and shape factor

14-Jun

NONMEM-2-NLME |PD Indirect Response with IV Bolus Dosing

28-Jun PKPD 1 Compartment-IV Infusion - Emax with Baseline,

NONMEM-2-NLME |Shape and Effect
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Coming up...

TMDD Model Translated from NONMEM (NM-TRAN) to Phoenix NLME (PML)
March 22, 2018 | 10am EST
Presenter: Loan Pham, Camargo
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