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CDISC Compliant NCA PK Parameter Analysis When Using Phoenix
WinNonlin
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ABSTRACT

Mapping the Non-Compartmental Analysis (NCA) PK parameter defaulted names when using Phoenix
WinNonlin to CDISC compliant PK parameter names needs to involve the pharmacokineticist to avoid
confusion and incorrect report on PK parameter analysis.

In meeting the compliance with CDISC data standards and obtaining PK parameters submission ready
domains, PP and ADPP, Pharmacokinetics group at Celgene has developed a process to ensure that
NCA (Non-Compartment Analysis) PK parameter analysis using WinNonlin, the NCA defaulted PK
parameter names are accurately mapped and compliant to the PK parameter codelist and controlled
terminology defined by CDISC. PK scientists use their Pharmacokinetics expertise along with the
knowledge of CDISC data standards, the PK scientists have carefully mapped the entire mapping
worksheet between NCA defaulted PK parameter names and CDISC compliant PK parameter codes.
This PK parameter mapped EXCEL worksheet is finally put into production for when working on the
CDISC compliant NCA PK parameter analysis using WinNonlin.

INTRODUCTION
CDISC mission statement -

“CDISC is a global, open, multidisciplinary, non-profit organization that has established standards to
support the acquisition, exchange, submission and archive of clinical research data and metadata. The
CDISC mission is to develop and support global, platform-independent data standards that enable
information system interoperability to improve medical research and related areas of healthcare.”

Like any other healthcare companies, we are working diligently for meeting the CDISC standards
submission requirements. Pharmacokinetics group has come up with a process to enhance such
requirements while programming team is working on PK parameters related data domains.

Following you are going to see the changes in process while working on NCA PK parameter analysis —
the comparison between the prior and current CDISC compliant PK parameter analysis process.

PRIOR AND CURRENT NCA PK PARAMETER ANALYSIS PROCESSES
PRIOR NON-CDISC COMPLIANT NCA PK PARAMETER ANALYSIS PROCESS

. Merged PK concentration file received by Pharmacokineticist.

. Pharmacokineticist uses this merged PK concentration file to do the NCA PK parameter analysis
using Phoenix WinNonlin.

. When NCA PK analysis is done, the protocol defined and study needed PK parameters are
calculated and output with the defaulted NCA PK parameter names along with other study information

. This output is used to build PK parameter source dataset.

. Analysis ready PK parameter dataset hence is built based on the provided PK parameter source
dataset.
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CURRENT AND CDISC COMPLIANT NCA PK PARAMETER ANALYSIS PROCESS
(ALSO SEE CURRENT PK DATA FLOW ON NEXT PAGE)

. Merged PK concentration received by Pharmacokineticist.

. Pharmacokineticist uses this merged PK concentration file as input file and does the NCA PK
parameter analysis using Phoenix WinNonlin.

. When NCA PK parameter analysis is done, the protocol defined and study needed PK
parameters are calculated and output with CDISC compliant NCA PK parameter names along with other
study information.

. This output hence is used to build PK parameter CDISC compliant PP domain

. CDISC compliant Analysis Data Module, PK parameter dataset ADPP hence is built for the
outputs of Tables, Listings and Figures.

PK Data Flow

PK
Parameters
Output

PK TLGs
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PHARMACOKINETICIST LEADS THE NCA CDISC COMPLIANT PK PARAMETER
NAMES MAPPING PROCESS

While the setup of PK parameter domains of PP and ADPP is the responsibility of data management
area, the accuracy of the PK parameter names used and their compliance to CDISC controlled
terminology need Pharmacokineticist’s expertise. WinNonlin often implements specific calculation
methods for certain PK parameters calculation and Pharmacokineticist understands such calculation
implementation best. Therefore (s)he is able to perform the NAC defaulted PK parameter names mapping
to those defined in CDISC controlled terminology/codelist.

At the end the Pharmacokineticists at Clinical Pharmacology have come up with 4 mapped ECXEL
sheets due to three for data from different dose administration routes and one for urine data.

. Extravascular Administration (see example on next page)
. IV Bolus Administration

. IV Infusion Administration

. Urine Data

1 |For Extravascular Administration

WNL Defaulted CDISC Compliant PK
2 Parameter Name Parameter Codes Include
3 |Rsqg R2 yes
4 |Rsq_adjusted R2AD) no
5 |Corr XY CORRXY no
6 No_points_lambda_z LAMZNPT no
7 |Lambda_z LAMZ no
8 |Lambda_z_lower LAMZLL no
9 |Lambda_z_upper LAMZUL no
10 HL Lambda z LAMZHL yes
11 |Tlag TLAG no
12 [Tmax TMAX yes
13 |Cmax CMAX yes
14 |Cmax_D CMAXD yes
15 |Tlast TLST no
16 Clast CLST yes
17 |AUClast AUCLST yes
18 |AUCall AUCALL yes
19 |AUCINF_obs AUCIFO yes
20 |AUCINF_D_obs AUCIFOD yes
21 AUC_%Extrap_obs AUCPEO no
22 | AUCINF_pred AUCIFP no
23 |AUCINF_D _pred AUCIFPD no
24 |AUC_%Extrap_pred AUCPEP no
25 |Tmin TMIN no
26 |Cmin CMIN no
27 |Cavg CAVG no
28 |Fluctuation% FLUCP no
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ESSENTIAL STEPS - BUILDING CDISC COMPLIANT PK PARAMETER NAMES IN
WINNONLIN

1. Import the mapped EXCEL sheet to project Data folder and open the excel sheet to include
(by typing yes in the include column) the needed PK parameters according to study protocol
File Edit 1n:c0 SendTo PKS Watson Window Help
(= =~ Aty S - T
Object Browser I 9 | cPo24 >> Data >> ParameterNames extravascular
= e
= CP034
=-({i) Data _Name | Preferred_Name I Include
& CP_034_Day5 Rsq R2 yes
ﬁ m:g::::g;:g:_oz Rsa_adjusted :RZADJ yes
) Final Parameters Pivoted from Corr Xy | CORRXY no
2 ParameterNames_extravascular No_points_lambda_z  LAMZNPT no
ﬁ ;:;(‘;’“ﬁ';g‘s' Wizard Lambda_z :LAMZ |ne
{Z) Code Lambda_z_lower LAMZLL no
0l Tables Lambda_z_upper lLamzuL no
E" eaL m"_ HL_Lambda_z TLAaMZHL yes
(CJ Shortcuts Tiag InaG yes
=1 Sy Workflow Tmax | TMax yes
NCA 4
{ Descritive Stats Cma CMAX yes
Wl Table Cmax_D cmaxD no
X mc a2 Tiast :11.57 no
I Table 2 Clast cLsT no
v Data Wizard AUClast |aucist yes
[ Stacker
“., Bioequivalence
D,,, Data Wizard fitered for Qtrough
#u, Bioequivalence Qrough e e Display Format
S * | [fem [Coege ] @ Cmom [G3
Unit
foorss ot e Optionst D
7] Use Thousands Separator
(_Remove ]
ortie Information | History




CDISC Compliant NCA PK Parameter Analysis When Using Phoenix WinNonlin, continued

2.

At the Setup — Parameter Names, drag the EXCEL sheet (ParameterNames_extravascular)

from Data folder to the Source area and make the selection as below

File Edit Insert Senc PKS Watson Window Help
g sbaldiwniXxidsile
|object Brovser &

% | CP03¢ > Workflow »» NCA2

) CP_034_Day5
- dose_DaySor_CP_034
| -E dose_DaySor CP_034 02
-~ Final Parameters Pivoted from NC/
-~ ParameterNames_extravascular
£ Result from Data Wizard
3] Stacked from Stacker
-{[) Code
- Tables
+{3] BAL Rules
-] Documents

Bioequivalance

v Data Wizard fittered for Ctrough
. .

=, Bioequivalence Ctrough

Setup ‘ Results | Verification

#'Main (CP_034_Day5) (@ =@ x
7 Dosing (dose_DaySfor_CP_034_02 = Source
9 (dose_DaySfor_CP_034_02) [7] Use intemal Worksheet | b
Slopes Selector CP034.Data. ParameterNames_extravascular
@S‘DD&‘ Mappings
éf Partial Areas | None Parameter Name Preferred Include in Workbook
gT“e’aF‘e“"c Response Parameter_Name [l I3 o) [l
Units
. Preferred_Name
=+ Parameter Names (ParameterNames_t ular) = o o ® >
Indude (ol (ol o [
Options | Plots
Model Type Plasma (200 - 202) - Model Settings
[C] Page Breaks
o Vg o
O s arind | slom [[] Intermediate Output
Tiles (upto 51
E=tnlonies) [7] Exclude Profiles with Insufficiert data
[ Disable Curve Stripping
Doss Options Fit Slopes
Type Extravascular + [ Preview | Clear
== Selections [7] Bxclusions
Calaulation Method Unit Normalization
Linear Up Log Down - mg Mene d Max # of Profiles for User Range Selections  [100
Max # of Partial Areas 1 -
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3. Execute after completing the other needed setups, and the results are as follows (next page).
| Filn | Ecit dnowt PES Waaon Windew Huk
d @%iinal SR e B|@
[ et Browear BT oy | Cruss s worklon 5 MR
2 .
= :-Hcm: E Fandt | Wenficaizn
=™ iz | LA Fi
& CF {13 iy
] cee_TayBer P (138 Fier: | TRT | 1D | Fesmeted | weks | Essmate | DAY | FER | RERID | SEQ |
&l coss_DySr CF_138 1 | Duion D [ 1L LI 5 Fariad1 1 a
] Firal Fursatam Freoted fom HO A 11w rzana LM = Fariad 1 1 1
3 Dcang Lisad 2
j Lhm:‘.ﬁd & Eachaim | LLLOY LAMZHL EYFTFTTH 5 Fariad 1 1 4
] Stuckudfrrs Sacker 4 Firal Faramretars |01 LLiof | TLaG 1 = Fariad 1 1 1
I‘i‘i'n:u ::E:L'Im e 1| e 1 =| Fariad 1 1 F
[ -] f— -
[5] EC Fuias 5 Pt Tifem E | |.|.|.f|. MR L T 5 Fariad 1 1 4
L1 loarsets 58 Blopas Setings 7 | Lufi | LSt thegimL ETE T 5 Fariad1 1 a
Tel m & Summary Tatie B | LU | AcaLL thegimL ALz 5| Fariad 1 1 1
V. hCA £ P1|:-:|h eragl_* bt | aocirn gl slsLIIm 5 Fariad 1 1 E]
| E"ﬂ'ﬂ"'g* 3 rﬁmur:‘“” i | I AT gL L2 = Fariad 1 1 1
Ln r‘;‘; [ Cora cups | LL:IL G -E:I. 1 5| Fariad 1 1 4
", Duacriphen Shain 2 | Batings = | 11| U T. Lz 5 Fariad 1 1 4
1 Taba 2 ? WamingaEmon
Dy ot i | LFTAL ' TTLTEN 5 Fariad1 1 a
[ Sackar | LU} | VIPTAL 14418111 5| Fariad 1 1 4
. Baagmims 5 | LLLOE A TR |Ili'|n'hl. F T 5 Fariad 1 1 4
q':"‘"'“'::""c b Camuh % |1 LT T T T TR T Y T 5 Fariad1 1 a
o | T T T 5| Fariad 1 1 4
. w | L, 7 [T 5| Fariad 1 5
Dokons | Pk
Vool Trpa  Plasrra (200 - 2005 - M| Sethegs
St . ek = 7] inbsweiais Duipes
T L 0 § ) & . <t it dats
| Diosbls Curen Shipping
Masa Melass Ci Clarss

Now the PK parameter analysis results contain the CDISC compliant PK parameter names (PK
parameters Code, to be more precise per CDISC). Please note, the PK units of measure and PK
parameter long names are not CDISC compliant at this stage. The downstream programming team
will need to merge accordingly, based on the PK parameter codes pharmacokineticist provides, with
the file from CDISC that contains CDISC compliant PK units and PK parameter long name codelist
and controlled terminology.
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The following CDISC SDTM controlled terminology for PK parameter codes, PK parameter long names
and units of measures are for your reference.

CDISC Controlled Terminology for PK parameter Codes (short names) example (partially displayed)

| Codelist .
Codet || oISt e tonsible | oasuste||[HCDISC submission CDISC Synonym(s) CDISC Definition
Code Name Value
(Yes/No)

1C85839 Yes IPK PKPARMCD PK Parameters Code Parameter codes used to describe the time-concentration curve.

|Parameters
| |Code |

C114234 |C85839 PK AILAMZ Accumulation Index using Predicted accumulation ratio for area under the curve (AUC)
Parameters Lambda z calculated using the Lambda z estimated from single dose data
Code

|C102356 |C85839 PK |ARAUC Accumulation Ratio AUCTAU The area under the curve (AUCTAU) at steady state divided by
Parameters the area under the curve (AUCTAU) over the initial dosing

| | \Code ! interval.

|C122329 |C85839 PK ARAUCINT Accumulation Ratio AUC from T1 |The area under the curve from T1 to T2 at steady state divided
Parameters to T2 by the area under the curve from T1 to T2 during the initial dosing
Code interval

|C102357 |C85839 PK ARCMAX Accumulation Ratio Cmax The maximum concentration at steady state divided by the
Parameters maximum concentration during the initial dosing interval.
Code

1C102358 |C85839 PK ARCMIN Accumulation Ratio Cmin The minimum concentration at steady state divided by the

‘ Parameters minimum concentration during the initial dosing interval
Code

1C102426 |C85839 PK ARCTROUG Accumulation Ratio Ctrough The trough concentration at steady state divided by the trough
Parameters concentration during the initial dosing interval
Code

|C85564 |C85839 PK AUCALL AUC All The area under the curve (AUC) from the time of dosing to the
Parameters time of the last observation, regardiess of whether the last

| | |Code | concentration is measurable or not

C92362 |C85839 PK AUCALLB AUC All Norm by BMI The area under the curve (AUC) from the time of dosing to the
Parameters time of the last observation divided by the body mass index,

I — Code | I S regardiess of whether the last concentration is measurable or not.

|C92306 |C85839 PK AUCALLD AUC All Norm by Dose The area under the curve (AUC) from the time of dosing to the

L | Nacamatarce. | tima af tha lact ahcoanmatian diddad b tha daco rcanacdloce of

CDISC Controlled Terminology for PK Parameter Names (long names) example (partially displayed)

Codelist
Gy || CEEEIE [EREE]| EoiE CDISC Submission Value CDISC Synonym(s) CDISC Definition
Code e Name
(Yes/No)
C85493 Yes PK PKPARM PK Parameters Parameters used to describe the time-concentration curve.
> ~ ~ |Parameters | * ~ ~ >
C114234 |CB85493 PK Accumulation Index using Lambda z Accumulation Index using Lambda z Predicted accumulation ratio for area under the curve (AUC)
Parameters calculated using the Lambda z estimated from single dose data.
C122329 |C85493 PK Accumulation Ratio AUC from T1 to T2 Accumulation Ratio AUC from T1 to T2 The area under the curve from T1 to T2 at steady state divided by
Parameters the area under the curve from T1 to T2 during the initial dosing
interval.
C102356 |CB85493 PK Accumulation Ratio AUCTAU Accumulation Ratio AUCTAU The area under the curve (AUCTAU) at steady state divided by the
Parameters area under the curve (AUCTAU) over the initial dosing interval.
C102357 |C85493 PK Accumulation Ratio Cmax Accumulation Ratio Cmax The maximum concentration at steady state divided by the
Parameters maximum concentration during the initial dosing interval.
C102358 |CB85493 PK Accumulation Ratio Cmin Accumulation Ratio Cmin The minimum concentration at steady state divided by the minimum
Parameters concentration during the initial dosing interval.
C102426 |CB85493 PK Accumulation Ratio Ctrough Accumulation Ratio Ctrough The trough concentration at steady state divided by the trough
Parameters concentration during the initial dosing interval.
C102359 |CB85493 PK Amt Rec from T1to T2 Amt Rec from T1to T2 The cumulative amount recovered from the specimen type specified
Parameters in PPSPEC over the interval from T1 to T2
C102360 |C85493 PK Amt Rec from T1 to T2 Norm by BMI Amt Rec from T1 to T2 Norm by BMI The cumulative amount recovered from the specimen type specified
Parameters in PPSPEC over the interval from T1 to T2 divided by body mass
index.
C102361 |C85493 PK Amt Rec from T1 to T2 Norm by SA Amt Rec from T1 to T2 Norm by SA The cumulative amount recovered from the specimen type specified
Parameters in PPSPEC over the interval from T1 to T2 divided by surface area.
C102362 |CB85493 PK Amt Rec from T1 to T2 Norm by WT Amt Rec from T1 to T2 Norm by WT The cumulative amount recovered from the specimen type specified
Parameters in PPSPEC over the interval from T1 to T2 divided by weight.
C112032 |C85493 PK Amt Rec Infinity Obs Amt Rec Infinity Obs The cumulative amount recovered from the specimen type specified
Parameters in PPSPEC extrapolated to infinity, calculated using the observed
value of the last non-zero concentration.
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CDISC Controlled Terminology for PK units of measure example (partially displayed)

" Codelist . I
Code  ©0UeNISt| pytonsiple | Codelist | CDISC Submission CDISC Synonym(s) CDISC Definition
Code Name Value
(Yes/No)

C85494 Yes PK Units of  [PKUNIT PK Units of Measure Units of measure for pharmacokinetic data and parameters.
Measure

C25613 |CB5494 PK Units of  |% Percentage A fraction or ratio with 100 understood as the denominator. (NCI)
Measure

C120727 |CB85494 PK Units of  [(L/day)/(kg/m2) Liters per day (flow rate), divided by kilograms per meter squared
Measure (body mass index).

C120728 |CB85494 PK Units of  [(L/day)/(mg/day) Liters per day (flow rate), divided by milligrams per day (daily
Measure dose).

C120729 |CB85494 PK Units of  [(L/day)/(mg/kg) Liters per day (flow rate). divided by milligrams per kilogram (dose
Measure normalized by body weight).

C120730 |CB85494 PK Units of  |[(L/day)/(mg/kg/day) Liters per day (flow rate), divided by milligrams per kilogram per
Measure day (daily dose normalized by body weight).

C120731 |CB85494 PK Units of  |(L/day)/(mg/m2) Liters per day (flow rate), divided by milligrams per meter squared
Measure (dose normalized by surface area).

C120732 |CB85494 PK Units of  [(L/day)/(mg/m2/day) Liters per day (flow rate), divided by milligrams per meter squared
Measure per day (daily dose normalized by surface area).

C120733 |C85494 PK Units of (Liday)/(ug/day} Liters per day (flow rate), divided by micrograms per day (daily
Measure dose).

C120734 (C83494 PK Units of (Liday)/(ug/kg) Liters per day (flow rate), divided by micrograms per kilogram
Measure (dose normalized by body weight).

C120735 |CB5494 PK Units of (Liday)/(ug/ka/day) Liters per day (flow rate), divided by micrograms per kilogram per
Measure day (daily dose normalized by body weight).

C120736 |C85494 PK Units of (Liday)/(ug/m2) Liters per day (flow rate), divided by micrograms per meter
Measure squared (dose normalized by surface area).

C120737 |CB5494 PK Units of (Liday)/(ug/m2/day) Liters per day (flow rate), divided by micrograms per meter
Measure squared per day (daily dose normalized by surface area).

CB5657 |CB5494 PK Units of (Liday)/g Liters per day (flow rate), divided by grams {weight).
Measure

CONCLUSION

Pharmacokineticist plays an important role in mapping the defaulted Non CDISC compliant PK parameter
names directly coming out of Phoenix WinNonlin when working on Non-Compartmental Analysis. Without
pharmacokinticist’s inputs and guidance, the CDISC compliant PK parameter names mapping will easily
get confused and results in an incorrect CDISC compliant PK parameter name reported and explained.
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