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Oco06eHHbIN dopMaT AAHHDIX

EVENT ks P = : =
D~ D TIME~ AMOUNT v IGNORE v OBSEF
D~

RICAL CONTINUOUS

ARIATE ~

IGNORED = gty . CONTINUOUS CAT
= IGNORE~  IGNORE~ IGNORE~
VATION ~ COVARIATE v C

TION v CENSORING v LIMIT~ IGNORE v IGNORE ~

OVARIATE ~

LINE NUMBER STUDY ID EVID TIME AMT DUR bV BLQ LIMIT MDV DGROUP BWT BBSA AGE SEX RACE BILI CRCLI HT

\}—n)

2 S 0 0 22 5 8 219 55 4 67 85
3 S 0.35 5.8 8 219 55 4 67 85
4 S 4 6.2 0 8 219 55 4 67 3
5 S 74 9 0 98 219 55 4 67 85
6 S 44 0 g 219 55 4 67 85
7 S 3 0 98 218 4 2
8 S 2 27 0 g 219 55 04 67 85
9 S 0 3 25 98 219 4 67 85
10 S 0 0 4 25 1 0 0 98 219 55 04 67. 185
11 S 0 0 5.83 25 0 98 219 55 04 67. 85

12 S1 0 0 8.08 25 0 0 98 219 55 04 67. 185
13 S 0 0 24.05 25 0 0 98 219 55 04 67. 85

... 10-KM TbiCcga4y 3anmcemn



Oco06eHHbIN dopMaT AAHHDIX
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COVARIA OBSERVATION ~ COVARIATE v COVARIATE ~ O\ARIATE COVARIATE ~

LINENUMBER |: STUDY D EVID TIME AMT DUR DV BLQ LIMIT MDV DGROUP BWT BBSA AGE SEX RACE BILI CRCL\{b HT
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Oco06eHHbIN dopMaT AAHHDIX

ID

101

101

101

101

107

107

EVID

TIME

0.35

0.49

0.74

185

AMT

2.7

- DUR

0.5

DV

16.8

16.8

6.9

44

3.1

ID

EVID

TIME

AMOUNT

DV

O

NoeHTndmkaTop
nauneHTa

Tun 3anuncum

Bpemgqa

Ho3za

3aBMCKUMaa NepemMeHHasa
(HabnooeHne)

KOBapl/IaTbII YNCIIEHHbIE NJTN
KaTeropmasibHble, MOCTOAHHbIE NN

M3IMEHAKLLINECH

LononHutenbHble creumnanbHble

KOJTOHKWN



Oco06eHHbIN dopMaT AAHHDIX

o}
ID TIME MT \ DUR ID MineHTNKaTOP
naumeHTa
101
EVID Twvn 3anucum
101 i 158
i / 2 TIME Bpewma
101 0 N, 049 ! 1 16.8
107 0 034 | /| 69 AMOUNT [o3a
107 0 TN E 4.4
N ! / 3aBMcKrMaga nepemMeHHasa
\ ! ’ | DV
\ i V’ (HabntogeHwe)
101 0 1.55 : 3.1
KoBapwuaTbl: YNCIEHHbIE U
NS KaTeropuasnbHble, MOCTOAHHbIE NN
! M3MeHgaLLmnecsa
Bbina oaHa [o3a npenaparta JononHuTenbHble cneumanbHble

KOJTOHKWN
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Oco06eHHbIN dopMaT AAHHDIX

o]
ID EVID TIME AMT ' DUR DV 1D MneHTmkaTop
naumeHTa
101 1 0 2 0.5 :
EVID Twn 3anucum
) ) ) '
101 0 028 15.8
| TIME Bpema
107 0 0.49 , 16.8
101 0 0.74 6.9 AMOUNT [o3a
107 0 1 v 4.4
DV 3aBuUcCMMada nepemMeHHas
(HabnooeHne)
101 0 1.85 3.1
;\{\ ;'—) ,;—) KoBapwuaTbl: YNCIEHHbIE U
el ! T KaTeropuasnbHble, MOCTOAHHbIE NN
IRRRENH S M3MeHsoLMecs
3anumcobiBaroTCA Ha6ﬂPO,EI,eHl/Ie
(CHque 3aBMCMMOl>| HepeMeHHom) JononHuTenbHble cneynanbHble

KOJTOHKWN
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Oco06eHHbIN dopMaT AAHHDIX

o]
ID EVID TIME AMT " DUR DV 1D NoeHTundmkaTop
naumeHTa
101 1 0 24 0.5 ,
| EVID Tuvn 3anucu
101 0 038 15.8
TIME Bpema
101 0 0.49 16.8
107 0 0.74 69 AMOUNT Mo3a
101 0 1 4.4
3aBuUCKMaa NnepeMeHHas
DV
(HabnooeHne)
101 0 1,85 8.1

KOBapl/IaTbII YNCIIEHHbIE NJTN
KaTeropmasibHble, MOCTOAHHbIE NN
M3IMEHAKLLINECH

HeKkoTopble gpyrme KOJTOHKKM TakKe

3aBUNCHT .D.pyr oT Elpyra LononHutenbHble creumnanbHble
KOJTOHKWN -|2



NMpo6neMa KOHTPO/NA KavyecTBa AaHHbIX

o]
B dapMaKoMeTpuKe gaHHble:

e lIMeloT oveHb cneundPurnUyecKyro CTpyKTypy [MoBbILLEH PUCK

e Cob6paHbl 3 MHOXKEeCTBa UccreaoBaHUMN BO3HMKHOBEHMS OLLIMOBOK

B TO »ke BpeM¢d npoLleaypa KOHTPOAa KadecTBa:

e HeyHupnumpoBaHa [TOBbILLEH PUCK

e MOHOTOHHA M PYTMHHA npornycka oGOk

e B ummMmerwwemca O ocTtaBneHa Ha 3T1an
aHalM3a Moaenm
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TUNUYHbIE NPO6EeMbI

o
Pa3Hoe 4ymncno 3anucen

BHeceHMe 3anmncen B
Ha NMaygmeHTa
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NMpo6neMa KOHTPO/NA KavyecTBa AaHHbIX

O

Review Article

e Pa3bueHume npouenypbl QC Ha
Guidelines for the Quality Control of Population Pharmacokinetic-Pharmacodynamic oTOesibHble 6510KKM (KoBapuaTshl,
Analyses: an Industry Perspective > HaBMOOEHUSA TEXHUYECKME OLNBKMY, ...)

P. L. Bonate,'* A. Strougo,2 A. Desai,! M. Ro_v,' A. Yassen,? J. S. van der Walt,> L4 l_l oL pO6H bl On pOCH VMK 014 QC

A. Kaibara,® and S. Tannenbaum'®

Creating NONMEM datasets — how to escape

the nightmare e [lononHuTenbHble Bonpockl ana QC
PharmaSUG 2016 - Poster PO04 .

Shafi Chowdhury Data Visualization for Quality Control in NONMEM Data set e Crnocobbl OTOBPaYKEHMS AaHHbIX

Shafi Consultancy Limited, London, UK Linghui Zhang, Merck Co., Upper Gwynedd, Pennsylvania

Bonate, P. L, et al. "Guidelines for the quality control of population pharmacokinetic-pharmacodynamic analyses: an industry perspective." The AAPS journal 14 (2012): 749-758;
Chowdhury, Shafi. "Creating NONMEM datasets—how to escape the nightmare." Pharmaceutical programming 3.2 (2010): 80-83; '|5
Zhang, L, et al. " Data Visualization for Quality Control in NONMEM Data set." PharmaSUG Poster PO04 (2016);



PHANDORIN

O
PHArmacometrics NIme Datasets Observation, Review and [Nspection

PHANDORIN - MHCTpyMeHT Ha R o4na KoHTpon4d
KadecTBa GapMaKOMETPUUYECKMX OaTaCceTOB

P .eo 24
@ @D
|:> phandorin::run_qc(df = my_df) |:>

¥

v
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PHANDORIN
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PHANDORIN: popmMmaT BBOAA

run_qc(file_path = 'data/warfarin_data.csv',
sep = ',"',
na_strings = c('NA', 'NaN', '.'),
id_col = 'ID',
dv_col = 'DV',
time_col = 'TIME',
continuous_covariates = c('AGE', 'WT'),
categorical_covariates = c('SEX'),
dvid_col = 'DVID',
amt_col = '"AMT',
dv_grouping_cols = c('DVID'),
output_file = 'warfarin_report.html'
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PHANDORIN: popmMmaT BBOAA

o
run_qc(file_path = 'data/warfarin_data.csv',
Ob4a3aTenbHble NapaMeTpbl sep =
na_strings = c('NA', 'NaN', '.'),
TexHu4yeckada nHoopmMmauuma: id_col = 'ID',
dv_col = 'DV',
e [[e nexkaT AaHHble? time_col = 'TIME',
Py Kak MNpoYnTaTb ,D,aHHb|e? continuous_covariates = C('AGE' o 'WT'),
o  Kyda COXpPaHUTb PEe3yNLTaT? categorical_covariates = c('SEX"),
) dvid_col = 'DVID',

amt_col = '"AMT',
dv_grouping_cols = c('DVID'),
output_file = 'warfarin_report.html'



PHANDORIN: popmMmaT BBOAA

run_qc(file_path =
sep = ', ",
na_strings
Cton6ewy c ID nauneHTOB ~ id_col = 'I

S dv_col = 'D

Ob4a3aTenbHble NapaMeTpbl

Cronb6eu c 3aBUCUMOU NepeMeHHOM

time_col =
’””,,,,,,«””””””’ continuous_

'data/warfarin_data.csv',

= c('NA', 'NaN', '."),

D',

Vll

'"TIME',

covariates = c('AGE', 'WT'),

Cronb6eL co BpeMeHeM categorical_covariates = c('SEX'),

dvid_col =

'‘DVID',

amt_col = '"AMT',

dv_grouping
output_file

_cols = c('DVID"),

= 'warfarin_report.html'
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PHANDORIN: popmMmaT BBOAA

run_qc(file_path =
sep = ', ",
na_strings

KoBapuaTthbl id_col = 'I

JononHunTeNbHbIE MAapaMeTPbl

'data/warfarin_data.csv',

= c('NA', 'NaN', '."),
D',

dv_col = 'DV',

e YupcrneHHble time_col = 'TIME',
e KaTeropmanbHbie continuous_covariates = c('AGE', 'WT'),
categorical_covariates = c('SEX'),
CneumnanbHble KONTOHKU _, dvid_col = 'DVID',
amt_col = "AMT',
MpynnMpoBKa Ha6noaeHUM — dv_grouping_cols = ¢('DVID'),

output_file

= 'warfarin_report.html'
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PHANDORIN: dpopmMaT BbiBOAA

O6Lwwasa npoBepKa OLLN6OK ]

QC-Bonpoc 1

rpagpuk-oreeT /

QC-Bonpoc 2

|/

Ta6/11La-0TBET

HTML-oT4yeT

MpoBepKa KoBapuaT ]

QC-Bornpoc 3

!

rpagpuk-oreeT

Tabnuua-pesome ]




PHANDORIN: dpopmMaT BbiBOAA

7

O6Lwwasa npoBepKa OLLN6OK

]

QC-Bonpoc 1

rpagpuk-oreeT

|

QC-Bonpoc 2

Ta6/11La-0TBET

|/

Error checking

1. @ There are no unexpected NAs
2. @ There are no unexpected empty cells
3. 9 There are no unexpected periods cells

4. 9 There are no unexpected character values

7

MpoBepKa KoBapuaT

QC-Bornpoc 3

rpagpuk-oreeT

!

Tabnuua-pesiome
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PHANDORIN: dpopmMaT BbiBOAA

7

O6Lwwada npoBepkKa oWN6OK

QC-Bonpoc 1

rpagpuk-oreeT /

QC-Bonpoc 2

|/

\ J

Ta6/11La-0TBET

Error checking

1. @ There are no unexpected NAs
2. @ There are no unexpected empty cells
3. 9 There are no unexpected periods cells

4. 9 There are no unexpected character values

MpoBepKa KoBapuaT

QC-Bornpoc 3

!

rpagpuk-oreeT

Tabnuua-pesiome

Error checking

1. & There are no unexpected NAs
2. & There are no unexpected empty cells
3. X There are no unexpected periods cells

4. ? There are no unexpected character values

24



O630p AaHHbIX

Dataset overview

Number of columns (total): 8
Number of rows (total): 511
Number of unique IDs: 32

Number of observations per IDs: mean 15.97 , median 14, min 14, max 22

Search
ID TIME AMT DV DVID WT SEX AGE
1 0 100 : - 66.7 0 BIG
1 0 . 98 2 66.7 1
) 24 s 9.2 1 66.7 1
1 24 . 49 2 1 50
1 36 5 8.5 1 66.7 1 50
1 36 32 2 66.7 1 50
1 48 5 6.4 1 66.7 1 50
1-7 of 511 rows Previous 1 of 73

Next

O

e KpaTkaga cTaTucTmKa:
o Kon-Bo 3anmcen
o Kon-Bo naymMeHToB

e OKHO 0630pa AaHHbIX:
o MNMouncK Mo 3Ha4YeHUaMm
o DUNbTPbI MO KOTOHKaM

25



40\ O6wan nposepka oWME0K

NMetoTca nn B Ha6ope OaHHbDbIX
nponyweHHble NN OLMOBOYHbIE 3HAYEHNA?

NA MycTble Adyenkun c ByKBe€HHbIe
AYEUKM TOUYKOM 3Ha4YeHwud




0\ O6wwas npoBepKa OWMGOK

o]
Error checking
This section checks for unexpected missing or erroneous values in the dataset, such as: NAs, empty cells, periods cells (cells that
contain only period) and character values. Please inspect the tables below.
? 1.There are no unexpected NAs ____
NAs were found in these columns: WT 7= LT CBO,D,Hble Ta6ﬂl/|L|,b| (KOHML‘IeCTBO
Count fracion 0 TTmee—ll
1 n ,D,OJ-ISZI) Mo Ka>xaoMmy Tmny
v ' ° NOoTeHLMaNbHbIX OLLMBOK
vIDswithNAs  -_____ I
Coumn s TTTTee—e
T P T ,D,OI_IOJ-IHVITeﬂbHa;I l/IHCbOpMaLI,VIQ
Mo NMnaumneHTam
I
X 2. There are no unexpected empy cells “~==----—_______ N HTepPaKTUBHOE ,EI,OGa BIIEeHUE
Empty cells were found in these columns: WT,SEX 777 MapKepoB
Count Fraction
wT 1 0
SEX 2 0

27



NpoBepka KoBapuaT

e Bce nuv nameHsaoLllMecsa BO BpeMeHM KoBapmaTbl MOIYyT M3MEHATbLCA BO BpEMEeHN?

° Pacrlpe,u,eneHmsq HYNCIMEHHDbIX KOBapKMaT COOTBETCTBYHOT OXXMOQAHUAM?

e 3HaueHunqa KaTeropmasibHblX KOBapmaT COOTBETCTBYHOT OXMOaAHUAM?

KoBapuaTbl

KaTeropuanbHbie

—>

CBoaHble Tabnuubl

YucneHHble

\ P

NMpoBepkKa Ha
M3MEeHeHUs BO
BpeMeHM

/
\

PacnpeneneHus

28



O

Numerical covariates

Covariates specified as continuous: AGE, WT

« 10. All numerical covariates have the expected distributions

Counts

AGE

Mean: 31.72 SD: 10.53
Median: 28 Outliers 4 %
Min: 21 Max: 63
1stQu.: 23 3rd Qu.: 36

Counts

140

60

40 50 60 70 80 90 100

Mean: 69.44 SD: 12.91
Median: 70 Outliers 0 %
Min: 40 Max: 102
1stQu.: 60 3rd Qu.: 78

Categorial covariates

Covariates specified as categorical: SEX

¥ 9. All categorical covariates have the expected levels

IDs with value

SEX N fraction

0 6 0.19
1 27 0.84
NA 1 0.03

Records per ID
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O

Time-varying covariates

Here are spaghetti plots for the covariates that were identified identified to be time-varying.

Spaghetti Plot of Y1 vs TIME by ID

12.5
10.0
7.5
i
=
5.0-
2.5 TRUE . —\
0.0 ‘ ‘
0 5 10 15 =
Time < \
FALSE

Spaghetti Plot of ADA vs TIME by ID

0 100 200 300
Time
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Bce rpadpmKmM MHTEPaKTUBHbIE

MOYXHO MPUBNN3NTDL
onpeneneHHbIN y4acToK

Spaghetti Plot of Y1 vs TIME by ID

MO)XHO BbIGpaTh
onpeneneHHble TOUKU
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,f NMpoBepkKka 3aBUCUMOMU NEPEMEHHOM

O

e ECTb He HEBO3MO)XHble 3HaYeHMdA cpeaun HabntogeHnn?

e HabnwgaeMble 3Ha4YeHUa M3MEeHAKTCH CO BpeMeHeM COlrMacHO HallMM OXXMOAHNAM?

PacnpeneneHus
Haé6nopeHuda y
1
|
1
Fpynnupylowme 3aBUCUMOCTDb OT
dakTopbI BpeMeHM

MNMpumep: DVID, STUDY



x./ NMpoBepkKka 3aBUCUMOMU NEPEMEHHOM

O

Dependent variable

« 11. Dependent variable have the expected distribution

Dependent variable statistics (by provided DV-grouping indicators):

O6Llaga cTaTucTuka

.-~ PacnpepeneHusa

DVID Mean Median Min Max SD Q025 QO0.75 -
1 6.31 6 0.01 17.6 3.77 3.2 8.7 ’,/
2 3760 28 9.00 99.0 26.19 200 420 JPtas BpeMeHHasa 3aBUCUMOCTb
@ - possible outliers 2 12. Dependent variable change over time as expected
DVID: 1 DVID: 2 DVID: 1 DVID: 2
] gA s
. \
L)
2]
.
. 10
. >
[a)

Dv
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NMpoBepKa cneumnanbHbIX KOTIOHOK

e ECTb N HEOXXMOAHHbIE 3HAYEHNA B CrelMalibHbIX KOJTOHKaX?

e ECTb M HEOXXKMOaHHbIe KOMBUMHAaLWKM 3HAaYEeHWI B crneLmanbHbIX

KonoHKax?(ex. EVID=0 and CMT=])

e Bce ne no3bl 3anmMcaHbl B OQHOM Pa3MepHOCTN?

CneumanbHbie

KOJIOHKM!

Hanpumep: CMT, EVID, BLOQ

AMT

PacnpepneneHue

7
N

O

CBopgHble
Tabnuubl

Kpocc-Ttabnuubl
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3;.:@\ NMpoBepKa cneumanbHbIX KOJIOHOK

O

Special columns

Special columns specified by user: DVID, AMT

«” 13. All special columns have the expected values and counts

IDs with value  Records per ID

AMT information

IDs with value  Records per ID

DVID N fraction N  fraction AMT N  Fraction N  fraction
v = R A AMT=0or"" 32 11497 0.94
2 32 1 125 0.46
AMT >0 32 1 1.00 0.06
NA 32 1 1.00 0.06
V¥ Cross-tables For NONMEM-specific columns \ \
CTaTnCTMKa Mo KOJSTIOHKaM
OTpenbHaga
DVID=1 DVID=2 DVID=NA P MHpOPMaLMs NPO
e > Kpocc-tabnuubl AO3bl
AMT=0o0r" 247 232 0
AMT >0 0 0 32

35



PHANDORIN: dpopmMaT BbiBOAA

O6Lwwada npoBepkKa oWN6OK

QC-Bonpoc 1

rpagpuk-oreeT

QC-Bonpoc 2

Ta6/11La-0TBET

MpoBepKa KoBapuaT

QC-Bornpoc 3

rpagpuk-oreeT

Tabnuua-pesiome

Error checking
1. « There are no unexpected NAs
2. « There are no unexpected empty cells
3. & There are no unexpected periods cells
4. ¥ There are no unexpected character values
Dates and times
5. & All dates are in the expected formats
Covariates
6. & All time-invariant covariates are expected to be time-invariant
7. & All time-varying covariates are expected to be time-varying
8. & Alltime-varying covariates change over time as expected
9. « All categorical covariates have the expected levels
10. & All numerical covariates have the expected distributions
Dependent variable
11. & Dependent variable have the expected distribution
12. ¥ Dependent variable change over time as expected
NONMEM-specific columns
13. & Allspecial columns have the expected values and counts
14. & There are no unexpected dosages and all dosages are in the consistent dimensionality

15. & There are no records with impossible combination of special columns values
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3aKnovueHue

Pa3pa6otaH nHctpyMeHT PHANDORIN 019 aBToMaTU4eCcKoro u
YHUDUNLMPOBAHHOIMO KOHTPOIA KadecTBa GapMaKOMETPUYECKMX OaHHbIX

NHCTpYyMeHT Obln oTna)keH Ha 51 gatacete (MybnumyHble gataceTbl Monolix u
NnimMixer, patacetbl M&S Decision).

Ha paHHbit MOMeHT PHANDORIN HaueneH Ha QC-aHanm3 PKPD gaHHbIX.

Byayuime nnaHbl:

e BHeOopwTb OOMONHUTENbHbIE MPOBEPKM (HEOOXOOANMbIE BaM);
e Pacwnpuntb BosMoxxHocT PHANDORIN Ha gpyrme Tunbl gaHHbIX
(time-to-event gaHHble, LEH3YPUMPOBAHHbIE OaHHbIE, ...);
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Cnacmb60 3a BHMUMaHume!

phandorin::run_qc(df = my_df)
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