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Non-compartment modeling Regression modeling
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Fig. 1. Comparison of NCA (/eft) and nonlinear regression modeling (right). K, K, and Vin the right-hand panel indicate the
model parameters to be estimated by regressing the model to data.
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Jiy OF mth moment = [ (1) dt Eq.1
0

where f(t) is the probability density function, t is time, and m is the mth moment.

For example, when m = 0, substituting for m = 0 vields Equation 2  called the zero moment, !

o = [ f(f)dt [AUCl,== [ Cdt
0

If the distribution is a true probability function, the area under the zero moment curve is 1.

Substituting into Equation 1 withm =1, Equation 3  gives the first moment U,
y v/

fy = [ !lf(!} dt [AUMC],> = | tx Cdt
0

The area under the curve f{t) times t 15 called the AUMC, or the area under the first moment curve. The first moment,
L, defines the mean of the distribution.
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I.V. bolus injection - Calculation of AUC
and AUMC

Time Cp Cpet AUC AUMC
(hr) (mg/L) [{mg.hr/L)|{mg.hr/L) (mg.hrEIL)

0 0 0 0 0
1 7.09 7.09 7.54 3.04
2 629 | 126 | 142 | 134 e o
3 558 | 167 | 20.2 281 | AWMGr =) A
4 4.95 19.8 254 46.3
o NCit+Ca 6 389 | 234 | 343 895
AUGH =3 - A 9 [ 271 | 245 | 442 | 161.2 R TR
- 12 | 189 | 227 | 514 | 232 | Uvens[rcws [rcuee
\ 18 | 092 | 16.6 | 59.6 350 o enfiin e
avcz = | veaml=, 24 | 044 | 108 | 63.7 | 432
= Class {u_%&j :{/;:“ 00 6?4 553 :(I%Ztm"'%
1l 25
8 20
| C.* é
Fim [AUC],= = [AUC],t + <15
i 7 g
4 -~ 10 v B e o o
. 8_ [AUC],* = [AUC],t + - + —
2 S Where C,* = last measurable C, ung/ml
" Az = termination elimination rate constant, h
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Fig. 9. Comparison of shape of area under the zero moment curve AUC and area under the first moment (- C) curve AUMC.
The latter area contains usually an extensive extrapolated area as compared to AUC.
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Fig. 3. Concentration versus time during and after a constant rate infusion. The shaded
area represents underestimation of the area during ascending concentrations and over-
estimation of the area during descending concentrations. By decreasing the time
step (At) between observations, this under- or overestimation of the area is minimized.
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Fig. 5. The principal difference between the linear (/eft) and the log-linear (right)
trapezoidal methods. The shaded region represents the over-predicted area with the
linear trapezoidal rule. Note that the log-linear approximation is only true if the decay is

truly mono-exponential between t; and £, 4.



Time

Fig. 6. NCA using a combination of the linear and log-linear trapezoidal methods. The
linear method is used for consecutively increasing or consecutively equal concentrations.
The log-linear method is used for decreasing concentrations.
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Fig. 8. Impact on the extrapolated area of using observed terminal concentration versus
predicted concentration. The shaded area from ., to infinity symbolizes the overestima-
tion that would result. Note that if the observed terminal concentration lies below the
predicted terminal concentration, then the extrapolated area would be underestimated.
The open circle is the predicted concentration at 4..,. The last observation is not included
in the regression.



Hands—on exercise 1: 1V infusion

« Hands-on-NCA-using-Excel-blank.xlsx = €11,

. Indomethacin IV infusion (25mg) datas &AL
2. 7= 2 E L
Log(&%)E AL Hint) =log
Time interval Al4FHint) =B1-B2
Segmental, cumulative AUC2F AUMCE L.
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Hands—-on exercise 2: oral dosing
- Drug-drug interaction study

Hands-on-NCA-using-Excel-blank.xlsx = €1,

%F= 120mg 8+ £0 = 2@4=k At s ML LT

— FluconazoleO| FHE[USTHL} OFZ M2 H] L.
. BIZ= AhE Lo

— Log(=5k)E A4t Hint) =log

— Timeinterval Al4tHint) =B1-B2

— Segmental, cumulative AUC2F AUMCE —fL .

— Terminal slope& OFA|Ef M| Log (k) E 0| &0 LT,

Cmax, Tmax, AUC, AUMC, MRT, Clearance 2 AlArefL| .

. ControljfTestOIAUC Cl/F, Cmax s= H| it

. Hands-on-NCA-using-Excel.x|sx2| &1} 8| LTt



=ork

O L

 2jgre
5|2

Ha

Nads—on

(NCA)



5| H = =
75| B 2 B2

WNL * R

- YA Atz - YAl Atm

— ROIM 2= 1y — ROIA Af= &5 / BI7=2lEY /
- 48 (WNLE) S A B 2

— WNLO|AM H| = 24
— I Me (A &)
— EAEAM (Ror SAS)
— HIA A




File Edit Insert “cnc 7c PKS Window Help
‘WY Y@l X AeB|O
[Object Brovser D1 4 | Phoenix NLME Demo >> Workfiow >> Model
EJJ Phoenix NLME Demo Setup | Results | Verification
=-{E4 Data =7 Main (pheno_data_units) |@ 3 B X
i - pheno_data_units Model
N View Source | Source
?"’;‘ Dosing _ Phoenix NLME Demo.Data pheno_data_units
<P Parameters Mapi
'@ Parameters.Mapping 7
e [ e [ w ] ow | ‘
D ) ® ) Ly ) 3
S Time (& (& O o ) 1
> XY Plot Apgar Paged
& Model 'Dose & 'S I3 e -~
Weight ® (& & (‘ (&%
Mapping [Output SortOrderJ
[C] Population? [ Structure | Parameters | InputOptions | Initial Estimates | Run Options | Model Text | Plots | no warings |
[Edit as Graphical >>][ Edit as Textual >> ]
Time: |_LLI | ~|400
S [_LLLIL A5 i
wva L ]H | - [0.0074
C vstime >4
[T log 1
[7] overay 50+
Same XY ;
X L)
"
0 100 200 300 400
Properties Information | History
Ready 245MB :




o At
o O
— HIE: WinNonlLin (~$5k/yr) &r 2% 248 22+ Us=
HHE 20 2 3ol
— MRS Af Al 22 OfL e} Aot 7t
+ SE-A =M, 8T E HefiEH e forest plot 52| w82 1Sk T
= A O|¢I_||:f.—

=T AMH

— HZF.CDISCSDTM H=2=2 2= 8012 AIE
— £ RS SOMHE A At

= O L

— Sl FIHS T O 7

LT O



& C () | & otX#E | https://cran.r-project.org/web/packages/NonCompart/i

HMOGw 06 20s%Ne0r-00100
NonCompart: Noncompartmental Analysis for Pharmacokinetic Data

Conduct a noncompartmental analysis as closely as possible to the most widely used commercial software for pharmacokinetic analysis, i.e. 'Phoenix(R) WinNonlin(R)" <https://www.certara.com/software/pkpd-modeling-and-simulation/phoenix-winnonlin/>.
Some features are 1) Use of CDISC SDTM terms 2) Automatic slope selection with the same criterion of WinNonlin(R) 3) Supporting both ‘linear-up linear-down' and 'linear-up log-down' method 4) Interval(partial) AUCs with linear' or ‘log" interpolation
method * Reference: Gabrielsson J, Weiner D. Pharmacokinetic and Pharmacodynamic Data Analysis - Concepts and Applications. 5th ed. 2016. (ISBN:9198299107).

Version: 033

Depends: R (= 2.0.0)

Published: 2017-08-16

Author: Kyun-Seop Bae [aut]
Maintainer: Kyun-Seop Bae <k at acrkr>
License: GPL-3

Copyright: 2016-2017, Kyun-Seop Bae
URL: https://cran.r-project.org/package=NonCompart
NeedsCompilation: no

Materials: NEWS

In views: Pharmacokinetics

CRAN checks: NonCompart results

Downloads -

Reference manual: NonCompart.pdf

Package source: NonCompart 0.3.3.tar.gz

Windows binaries: r-devel: NonCompart 0.3.3.zip, r-release: NonCompart 0.3.3.zip, r-oldrel: NonCompart 0.3.3.zip

OS X El Capitan binaries: r-release: NonCompart 0.3.3.tgz
OS X Mavericks binaries: r-oldrel: NonCompart 0.3.3.tgz
Old sources: NonCompart archive

Reverse dependencies:
Reverse depends: ncar
Linking:

Please use the canonical form https://CRN.R-project .ora/package=NonCanpart to link to this page.

 https://cran.r-project.org/package=NonCompart
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"7 4{r eval = FALSE}
install.packages('NonCompart')
install.packages('ncar')
install.packages('pkr')
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tbINCA {NonCompart}

Table output NCA

Description

= ZIFCIDJ

R Documentation

¥

Do multiple NCA and returns a result table

Usage
- N
r-l
LA | tblNC2Z (concData, key = "Subject", colTime = "Time", colConc = "conc", dose = 0,
1 adm = "Extravascular", dur = 0, doseUnit = "mg", timeUnit = "h",
1lbpa rIy(Noncomparlt) concUnit = "ug/L", down = "Lineaxr", MW = 0)

e [library(ncar)

. Arguments

library(pkr) \

e concData concentration data table
key column names of concData to be shown at the output table
colTime  column name for time
colConc  column name for concentration
dose administered dose
adm one of "Bolus" or "Infusion” or "Extravasculaxr” to indicate drug administration mode

o}

?NonCompart duz
?th1NCA é doselUnit
S timeUnic
concUnit
down
MW

duration of infusion

unit of dose

unit of time

unit of concentration

method to calculate AUC, "Lineax™ or "Log"

molecular weight of drug
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head(Theoph, n=20))
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ggplot(Theoph, aes(Time, conc, group = Subject, color = Subject)) +

geom_point(size = 4) + geom_line(size = 1) +

theme_minimal() +
labs(title = 'Theoph Z+ £2
X = 'A|7J', y = I%El)

Grouped Data: conc ~ Time | Subject
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toINCA

tbINCA(Theoph, key="Subject", dose=320, concUnit="mg/L")

tbINCA(Theoph, key="Subject", dose=320, concUnit="mg/L")|
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Subject bo CMAX CMAXD TMAX  TLAG CLST  CLSTP TLST LAMZHL LAMZ LAMZLL LAMZUL LAMZNPT CORRXY R2
g "2.36878509420585" "10.5" "0.0328125" "1.12" "@" "3.28" "3.28014647414312" "24.37" "14.304377571097" "0.0484569969657749" "9.05" "24.37" "3" "-0.99999986483748" "0.999999729674979"
b "2.41123733696293" "8.33" "0.02603125" "1.92" "@" "0.9" "0.888639849106919" "24.3" "6.65934156262252" "@.104086443688432" "7.03" "24.3" "4" "-0.998596709529913" "0.99719538828397"
ngn "2.52971150145858" "8.2" "0.025625" "1.02" "@" "1.05" "1.05509670837553" "24.17" "6.76608737718236" "@.102444314109434" "9" "24.17" "3" "-0.999662423945811" "0.999324961849213"
"4n "2.59275546723663" "8.6" "0.026875" "1.07" "@" "1.15" "1.15642160174997" "24.65" "6.98124666099893" "@.0992870205306231" "9.02" "24.65" "3" "-0.999461923749821" "0.998924137025692"
"s "2.55109229061238" "11.4" "@.035625" " " "1.57" "1.55569511595616" "24.35" "8.0022640410078" "0.0866188839818201" "7.@2" "24.35" "4" "-0.999323363372814" "0.998647184582752"
"e" "2.0334043955261" "6.44" "0.020125" "1.15" "@" "0.92" "0.941271173708175" "23.85" "7.89499786796582" "@.0877957400561702" "2.03" "23.85" "7" "-0.999120281624298" "0.998241337153017"
g 750 "2.28854976005424" "7.09" "0.02215625" "3.48" "@" "1.15" "1.16071921229933" "24.22" "7.84666826130148" "0.0883364961379133" "6.98" "24.22" "4" "-0.999334862622512" "0.998670167652754"
g "2.17040271754659" "7.56" "0.023625" "2.02" "@" "1.25" "1.22852675835656" "24.12" "8.51003788342506" "0.0814505399453019" "3.53" "24.12" "6" "-0.995496052943785" "0.991012391426654"
"9" "2.12464810390587" "9.03" "0.02821875" "0.63" "@" "1.12" "1.11648311706515" "24.43" "8.40599880716182" "0.0824586341803179" "8.8" "24.43" "3" "-0.99972179371205" "0.999443664822839"
"10" "2.65770546248091" "10.21" "0.03190625" "3.55" "@" "2.42" "2.41369227401111" "23.7" "9.24691582297898" "0.0749598237757766" "9.38" "23.7" "3" "-0.999754311749369" "0.999508683861454"
11" "2.1475943307927" "8" "0.025" "0.98" "@" "0.86" "0.859806606884089" "24.08" "7.26123651504339" "0.0954585598642772" "9.03" "24.08" "3" "-0.999999127979356" "@.999998255959473"
2 "2.82449347826545" "9.75" "0.03046875" "3.52" "@" "1.17" "1.17553904959565" "24.15" "6.28650816367189" "0.110259489451627" "9.03" "24.15" "3" "-0.999698355328196" "0.9993968016459"
R2ADJ AUCLST AUCALL AUCIFO AUCIFOD AUCIFP AUCIFPD AUCPEO AUCPEP AUMCLST AUMCIFO
"0.999999459349959" "148.92305" "148.92305" "216.611933038226" "0.676912290744456" "216.614955803818" "0.67692173688693" "31.2489169404534" "31.2498763313113" "1459.0711035" "4505.53481941065"
"0.995793082425955" "91.5268"  "91.5268"  "100.173459143183" "0.313042059822447" "100.064317640308" "0.312700992625963" "8.63168669340252" "8.53203003991598" "706.586566"  "999.772287999786"
"0.998649923698427" "99.2865"  "99.2865"  "109.535970740547" "0.342299908564208" "109.585721753278" "0.342455380478994" "9.3571734209797" "9.39832451573008" "803.18587" "1150.96476871455"
"0.997848274051385" "106.7963" "106.7963" "118.378881427603" "0.369934004461258" "118.44355857992" "0.370136120562249" "9.7843308603032" "9.83359392402986" "901.0842105" "1303.25240140958"
"0.997970776874129" "121.2944" "121.2944" "139.419777837118" "0.435686805740995" "139.254630430615" "0.435170720095671" "13.0005786254328" "12.8974026752838" "1017.1143165" "1667.72161189007"
"0.99788960458362" "73.77555" "73.77555" "84.2544183301878" "0.263295057281837" "84.4966985785753" "0.264052183058048" "12.4371736674055" "12.688245527848" "609.1523875" "978.428485741731"
"0.998005251479131" "90.7534"  "90.7534"  "103.771801796293" "0.324286880613414" "103.893147024686" "0.324666084452144" "12.5452209279821" "12.6473664538854" "782.41986" "'1245.09840831465"
"0.988765489283318" "88.55995" "88.55995" "103.906686815243" "0.324708396297635" "103.643051464786" "0.323884535827455" "14.7697297311878" "14.5529307094073" "739.534598"  "1298.11575468474"
"0.998887329645677" "86.32615" "86.32615" "99.9087179279482" "0.312214743524838" "99.8660676588793" "0.312081461433998" "13.5949777052926" "13.5580763078894" "705.2296255" "1201.77153812025"
"0.999017367722909" "138.3681" "138.3681" "170.652060635217" "@.533287689485054" "170.567912545332" "0.533024726704162" "18.9180022292417" "18.8780011813617" "1278.180042" "2473.99342735889"

] "0.999996511918946" "80.0936"  "80.0936"  "89.1027449234385" "0.278446077885745" "89.1007189855217" "0.278439746829755" "10.1109622730249" "10.1089184106194" "617.2422125" "928.559971386069"

1 "0.998793603291801" "119.9775" "119.9775" "130.588831558118" "0.408090098619118" "130.639068046815" "0.408247087646298" "8.12575733430562" "8.16108703637935" "977.8807235" "1330.38400236898"
AUMCIFP AUMCPEO AUMCPEP VZFO VZFP CLFO CLFP MRTEVLST MRTEVIFO MRTEVIFP
"4505.67086458209" "67.6160286851172" "67.6170064935417" "30.4867482345887" "30.4863228055447" "1.47729626669981" "1.47727565168591" "9.79748335465867" "20.8000305256292" "20.8003683211179"
"996.071583509104" "29.3252499112927" "29.0626720309864" "30.6904415765423" "30.7239160557228" "3.19445891892989" "3.19794315842211" "7.71999639449866" "9.98041094468705" "9.95431345556755"
"1152.65289026304" "30.2162940315685" "30.318495985664" "28.5170999496524" "28.5041534217657" "2.92141474473231" "2.92008844656286" "8.08957783787323" "10.5076420187191" "10.5182762117325"
"1305.4981091996" "30.8588106551423" "30.9777467963968" "27.2259641330176" "27.2110971545992" "2.70318485984093" "2.70170876184947" "8.43741038313125" "11.0091630001303" "11.0221115006327"
"1661.79367436228" "39.011744571249" "38.7941877387202" "26.4979946505636" "26.5294196385914" "2.29522672438806" "2.29794872178016" "8.38550103302378" "11.9618725389051" "11.9334895308224"
"986.966459689532" "37.7417566662308" "38.280335514986" "43.2597344953234" "43.135694392041" "3.79802040465035" "3.78713021198604" "8.25683288704727" "11.612785479182" "11.6805328053348"
"1249.41106012833" "37.1599983764277" "37.376906210544" "34.9084408430805" "34.8676684452056" "3.08368934971535" "3.08008765894795" "8.62138344128154" "11.9984271908357" "12.0259237101698"
"1288.52011616077" "43.0301500208197" "42.605894256157" "37.8105081118408" "37.9066861615621" "3.07968630131565" "3.08752005539633" "8.3506663903943" "12.4930915850769" "12.4322865638375"
"1200.2123597462" "41.3174964516894" "41.2412628670872" "38.8427934436931" "38.8593822173436" "3.20292369511514" "3.20429158273309" "8.1693626496722" "12.0286954236259" "12.0182198807093"
"2470.87654175199" "48.3353501320931" "48.2701777931124" "25.0155401378403" "25.0278813214113" "1.87516048038837" "1.87608557333405" "9.23753409926132" "14.4972959491374" "14.4861744795951"
"928.489963582081" "33.5269415524517" "33.5219295081337" "37.6221852019531" "37.6230406407462" "3.59135961832556" "3.59144127728081" "7.70651103833515" "10.4212274513421" "10.4206786898426"
"1332.05283411623" "26.4963558071417" "26.5884431567018" "22.2242935639128" "22.2157473419508" "2.4504392617801" "2.44949695970983" "8.15053425433936" "10.1875787270284" "10.1964355229393"
"units™)
n wn "mg/L" "mg/L/mg"  "h" whe "mg/L" "mg/L" "he e "/ e whe wn wn we
wn "h*mg/L" "henig/L" "heng/L" "h*ng/L/mg" "h*mg/L" "h*ng/L/ng" "%" o "ho*mg/L"  "h2*mg/L"  "h2*mg/L" "% nopn pw npw
"Lk " /h whe whe whe



SNCA

{r}

head(Theoph, n=20))

o

L

1

i
# For one subject
X = Theoph[Theoph$Subject=="1","Time"]
y = Theoph[Theoph$Subject=="1","conc"]

=
I

A

—

SNCA(X, y, dose=320, doseUnit="mg", concUnit="mg/L", timeUnit="h")
bo CMAX CMAXD TMAX TLAG CEST
2 5 2.3687851 | _10.5000000 0.0328125 1.1200000 0.0000000 3.2800000
. =~ CLSTP TLST LAMZHL M LAMZLL LAMZUL
Gr‘ou ed Data' Con(; Tlme l SUb eCt 3.2801465 24.3700000 14.3043776 O.®48|4—fg7é 24.3700000
Sibject: WS dee Time conlc 3.0000000 0.9999999  0.9999997  0.9999995 1@s£%§5|M8£%%5
1 179.06 4.02 0.00 0./4 ' o ' ' - '
2166119330  0.6769123 216.614955%  0.6769217 31.2489169 31.2498763
2 l 79 . 6 4 . 02 O . 25 2 . 84 AUMCLST AUMCIFO AUMCIFP AUMCPEO AUMCPEP VZFO
1459.0711035 4505.5348194 4505.6708646 67.6160287 67.6170065 30.4867482
3 1 79 " 6 4 ® 02 0 X 57 6 » 57 VZFP CLFO CLFP MRTEVLST MRTEVIFO MRTEVIFP
4 l 79_6 4_02 1.12 1@_5@ 30.4863228 1.4772963 1.4772757 9.7974834  20.8000305  20.8003683
attr(,"units™)
> 179.6 4.02 2.02 9.66 Eoi e Eemy p o e e
6 1 79.0 4.02 3.82 8.58 [is] " g "h*mg/L"  *hmg/L"  “h*mg/L"  "h*mg/L/ng" "h*mg/L"
T 179.6 4.02 5.10 8.36 Eﬁ% N e el el ol &
8 179.6 4.02 /.03 7.4/ B
9 l 79 = 6 4 2 02 9 2 05 6 = 89 gégfgig?eoph %% filter(Subject = 1), aes(Time, conc, group = Subject, color =
10 l 79 . 6 4 . 02 12 . 12 5 . 94 ugggrcv,,;;o@;‘;-'si;g = 4) + geom_line(size = 1
11 179.6 4.02 24.37 3.28 labsCEitle - ‘Theoph 27 %8 ¥ AU-5E AT (subject 1",
— X="ANZt',y="38E")
12 2 (2.4 4.40 0.00 0.00
13 2 72 i 4 4 ] 4@ 0 . 27 1 } 72 Theoph 37 Z& £ AI2h-&S J2H= (Subject 1)
@
14 2 (2.4 4.40 ©.52 7.91 ] é
15 2 72.4 4,40 1.00 8.31 4/ \\_\
16 2 (2.4 4.40 1.92 8.33
17 2 72.4 4.40 3.50 6.85 . \‘\ 4
18 2 (2.4 4.40 5.02 6.08 | T
19 2 2.4 4.40 7.03 5.40 Sl
20 2 (2.4 4.40 9.00 4.55 l
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car::RptCfg

PPTESTCD

b0

TLAG
MRTEVLST
MRTEVIFO
MRTEVIFP
VZFO
VZFP
CLFO

II2HHIE{C| O|0| 2 2 AIOH?

EXENCAQ)  e—, V214

CMaX
CMEXD

TMEX

LAMZLL
LAMZUL
LAMZNPT

CORRXY

s

R2

"

]

R2EDJ

SYNONYM

Intercept

Time Until First Nonzero Conc

MRT Extravasc to Last Nonzero Conc
MRT Extravasc Infinity Obs

MRT Extravasc Infinity Pred

Vz Obs by F

Vz Pred by F

Total CLObs by F

T —

maximum concentration, Cmax

dose normalized Cmax, CMAX / Dose, Cmax / Dose
time of maximum concentration, Tmax

time to observe the first non-zero concentration, for extravascular administration only
last positive concentration observed, Clast

last positive concentration predicted, Clast_pred
time of last positive concentration, Tlast

half-life by lambda z. In(2)/LAMZ

lambda_z negative of best fit terminal slope

earliest time for LAMZ

last time for LAMZ

number of points for LAMZ

correlation of log{concentration) and time

R-squared

R-squared adjusted

NCI

Intercept of regression
Time until First Nonzero Concentration
Mean Residence Time to Last Nonzero Concentration by Extravascular
Mean Residence Time Infinity Observed by Extravascular Dose
Mean Residence Time Infinity Predicted by Extravascular Dose
Observed Volume of Distribution of Absorbed Fraction
cee Predicted Volume of Distribution of Absorbed Fraction
Observed Total Body Clearance by Fraction of Dose Absorbed
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IXTINCA

txtNCA(Theoph[Theoph$Subject=="1","Time"], Theoph[Theoph$Subject=="1","conc"],
dose=320, doseUnit="mg", concUnit="mg/L", timeUnit="h")

1 NONCOMPARTMENTAL ANALYSIS REPORT S Calculated Valigs
2 Package version ©.3.7 (2817-88-16 KST) -1
3 R version 3.4.2 (2017-89-28) 38 CMAX Max Conc 10.5080 mg/L
6] 32 CMAXD Max Conc Norm by Dose 2.8328 mg/L/mg
5 Date and Time: 2017-11-81 18:88:3@ Asia/Seoul 22 TMAX Time of CMAX 1.1288 h
£ 21 TLAG Time Until First Nonzero Conc .02 h
7 Calculation Setting 42 CLST Last Nonzero Conc 3.280@ mg/L
i 23 CLSTP Last Nonzero Conc Pred 3.2801 mg/L
9 Drug Administration: Extravascular 22 TLST Time of Last Nonzero Conc 24.370@ h
12 Observation count excluding trailing zero: 11 25 LAMZHL Half-Life Lambda z 14.3044 h
11 Dose at time ©: 328 mg 26 LAMZ Lambda z ©.0485 /h
12 AUC Calculation Methed: Linear-up Linear-down 27  LAMZLL Lambda z Lower Limit 9.2582 h
13 Weighting for lambda z: Uniform (Ordinary Least Square, OLS) 28 LAMZUL Lambda z Upper Limit 24.3700 h
12 Lambda z selection criterion: Heighest adjusted R-squared value with precision=le- .; | amznpT Number of Points for Lambda z 3
15 52 CORRXY Correlation Between TimeX and Log ConcY -1.2080
1€ 51 R2 R Squared 1.0000
17 Fitting, AUC, AUMC Result 52 R2ADI R Squared Adjusted 1.0000
i 53 AUCLST AUC to Last Nonzero Conc 143.9231 h*mg/L
13 Time Conc. Pred. Residual AUC AUMC cz  AUCALL AUC A1l 148.9231 h*mg/L
e 55 AUCIFO AUC Infinity Obs 216.6119 h*mg/L
21 8.oec0 8.74e0 8.eece 2.eeee 52 AUCIFOD  AUC Infinity Obs Nerm by Dose 8.6769 h*mg/L/mg
22 8.25e0 2.8400 2.4475 2.e883 57 AUCIFP AUC Infinity Pred 216.6158 h*mg/L
23 @.572e 6.572e 1.9531 0.8015 53 AUCIFPD  AUC Infinity Pred Norm by Dese 8.6769 h*mg/L/mg
2 1.12e8 1e.5008 6.6474 5.8654 53 AUCPEO AUC ¥Extrapolation Obs 31.2489 %
25 2.0200 9.6608 15.7194  19.1383 g2 AUCPEP AUC ¥Extrapolation Pred 31.2499 %
2% 3.8208 8.5308 32.1354  66.1982 51 AUMCLST  AUMC to Last Nonzero Conc 1459.8711 h2*mg/L
27 5.1820 8.3600 42.9769  114.4617 £2 AUMCIFO  AUMC Infinity Obs 4505.5348 h2*mg/L
28 7.8300 7.4700 58.2529  206.2815 €3 AUMCIFP  AUMC Infinity Pred 4505.6709 h2*mg/L
29 9.8508 * 6.39ee 6.8912 -1.228e-03 72.7565 322.29838 2 AUMCPEO AUMC %Extrapolation Obs 67.6160 %
32 12.1200 * 5.94e8 5.9387 +1.324e-03 92.4585 528.5219 55  AUMCPEP AUMC ¥ Extrapclation Pred 67.617¢ ¥
31 24,3700 * 3.28ee 3.2801 -1.465e-04 143.9231 1459.0711 56 VIFO Vz Obs by F 30.4867 L
i §7 VZFP Vz Pred by F 30.4863 L
33 *: Used for the calculation of Lambda z. 8 CLFO Total CL Obs by F 1.4773 L/h
o &3 CLFP Total CL Pred by F 1.4773 L/h

72 MRTEVLST  MRT Extravasc to Last Nonzerc Conc 9.7975 h

71 MRTEVIFO MRT Extravasc Infinity Obs 20.8222 h

72 MRTEVIFP  MRT Extravasc Infinity Pred 20.8084 h



NdTNCA

pdiCA(flleName_"NCA Theoph.pdf", Theoph, colSubj="Subject", colTime="Time",
colConc="conc", dose=320, doseUnit="mg", timeUnit="h", concUnit="mg/L")

Subject ID = 1
Subject ID = 1

NONCOMPARTMENTAL ANALYSIS REPORT
Package version 0.3.7 (2017-08-16 KST)
R version 3.4.2 (2017-09-28)

Date and Time: 2017-11-01 18:04:39 Asia/Seoul
=
Calculation Setting A
Drug Administration: Extravascular 5
Observation count excluding trailing zero: 11 = « =
Dose at time 0: 320 mg &
AUC Calculation Method: Linear-up Linear-down & \
Weighting for lambda z: Uniform (Ordinary Least Square, OLS) 9w o °
Lambda z selection criterion: Heighest adjusted R-squared value with precision=le-4 ;f
[
Fitting, AUC, AUMC Result % -
fi
Time cone. Pred. Residual Ave AuMe w4
0.0000 0.7400 0.0000 0.0000
0.2500 2.8400 0.4475 0.0888 -
0.5700 6.5700 1.9531 0.8015 T T . . T .
1.1200 10.5000 6.6474 5.0654
2.0200 9.6600 15.7194  19.1383 R 8 8 48 =0 o
3.8200 8.5800 32.1354  66.1982 Time th)
5.1000 8.3600 42,9769 114.4617
7.0300 7.4700 58.2529  206.2815
9.0500 * 6.8900 6.8912 -1.228e-03  72.7565  322.2988
12.1200 * 5.9400 5.9387 +1.324e-03  92.4505  528.5219 o
203700+ 3.2800  3.2801 -1.465e-04  148.3231 1459.0711 ~ 2 ;e
3 / e .
-+ Used for the calculation of Lashds 2. H H s
| .
calculated values H °
- - :
CMAX Max Conc 10.5000 mg/L g
cuaxp Max Conc Norm by Dose 0.0328 mg/Limg -
THAX Time of CMAX 1.1200 h a2 =
TLAG Time Until First Nonzera Conc 0.0000 h PR I
cLst Last Nonzers Conc 3.2800 mg/L 3
cLste Last Nonzero Conc Pred 3.2801 mg/L 2
TLST Time of Last Nonzero Conc 24.3700 h 2
LAMZHL Half-Life Lambda z 14.3044 h g
1AMz Lambda 2z 0.0485 /h o
LAMZLL  Lambda z Lower Limit 9.0500 1 8
LAMZUL  Lambda 2z Upper Limit 24.3700 b
LAMZNET  Number of Points for Lambda z 3 T T T T T T
CORRXY Correlation Between TimeX and Log ConcY -1.0000 0 5 10 15 20 25
R2 R Squared 1.0000
R22DJ R Squared Adjusted 1.0000 Time (h}
AUCLST  AUC to Last Nonzero Conc 148.9231 hema/L

AUCALL Auc all 148.9231 hmg/L







Concentration (mg/L)

Concentration (mg/L)

10

plotPK(Theoph, "Subject", "Time", “"conc", unitTime="hr

Concentration vs. Time Profile of Theoph

Concentration vs. Time Profile of Theoph

Mean Cmax: 9.75 mg/L

Mean AUClIast: 120 hr*mg/L

— Counts in each bin: 12

® Mean
95% ClI

o —q®
(8]

T I I I
10 15 20 25

Time (hr)

plotPK

Concentration (mg/L)

Concentration (mg/L)

10

10

8

]

4

» unitConc="mg/L", dose=320)

Subject ID 1 Subject ID 2
Cmax: 10.5 mg/L AUClast: 149 hr'mg/L Cmax: 8.33 mg/L AUClast: 91.5 hr*mg/L
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¢ BCE tols 29 A7e 1

RS ASSH H| 72N

UG, BYE, £47, T8
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pkr Shiny ~ Data  Result  Report

Choose CSV File with "SUBJECT",
"TIME", "CONC" (case-insensitive)

Browse... No file selected

Dataset

© csv

® Theoph (N=12)

) Indometh (N=6)

2 sd_oral_richpk (N=50)
© sd_iv_rich_pkpd (N=60)

¥ AUC Calculation by Log

Administration route
@ Oral or Extravascular
) Intravenous Bolus

2 Intravenous Infusion

Intravenous Infusion time (hr)

CDISC Dynamic
SUBJECT WT
01 79.60
01 79.60
01 79.60
01 79.60
01 79.60
01 79.60
01 79.60
01 79.60
01 79.60
01 79.60
01 79.60
02 7240
02 72.40
02 72.40
02 72.40
02 72.40
02 72.40
02 72.40
02 72.40
02 72.40
02 72.40
02 72.40
03 70.50

Plot

DOSE
402
402
4.02
402
402
402
402
4.02
402
402
402
440
440
440
440
4.40
440
4.40
440
440
440
4.40

453

Fit

Help

TIME
0.00
0.25
057
112
202
3.82
5.10
7.03
9.05

12.12

2437
0.00
027
0.52
1.00
1.92
3.50
5.02
7.03
9.00

12.00

2430
0.00

Contact

CONC
074
2384
6.57

10.50
9.66
8.58
8.36
747
6.89
594
328
0.00
1.72
791
8.31
833
6.85
6.08
540
455
3.01
0.90
0.00

Al

pkr Shiny ~ Data  Result  Report
Set dose (mg)
1,000

) 320

If dosing amount is unknown, choose 0
(zero)

Individual Parameters

SUBJECT CMAX CMAXD
01 10.50 0.03
02 8.33 0.03
03 8.20 0.03
04 8.60 0.03
05 11.40 0.04
06 6.44 0.02
o7 7.09 0.02
08 7.56 0.02
09 9.03 0.03
10 10.21 0.03
" 8.00 0.03
12 9.75 0.03

Descriptive Statistics

1.12
1.92
1.02
1.07
1.00
1.15
3.48
2.02
0.63
3.55
0.98

3.52

CDISC

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Dynamic Plot Fit Help

or select dose column

O wWT

[0 DoseE

If selected, value of left slider will

be ignored

CLST CLSTP TLST LAMZHL

3.28 328 2437 14.30
0.90 089 2430 6.66
1.05 106 2417 6.77
1.15 116 2465 6.98
1.57 156 2435 8.00
0.92 094 2385 7.89
1.15 116 2422 7.85
1.25 123 2412 8.51
1.12 112 2443 841
242 241 2370 9.25
0.86 0.86 24.08 7.26
147 118 2415 6.29

Contact

Select TRT column if exists
O wt
[ DOSE

TRT column usually contains R
or T. You can select muitiple
columns if the study has TRT,
PRD, SEQ and so on

0 Sort TRT
LAMZ LAMZLL LAMZUL
0.05 9.05 2437
0.10 7.03 24.30
0.10 9.00 2417
0.10 9.02 2465
0.09 7.02 2435
0.09 2.03 23.85
0.09 6.98 2422
0.08 3.53 2412
0.08 8.80 24.43
0.07 9.38 2370
0.10 9.03 2408
0.1 9.03 24.15

LAMZNP"
3.0
4.00
3.0
3.0
4.00
7.00
4.00
6.0C
3.0
3.0
3.0
3.0



pkr Shiny Data Result ~ Report ~ CDISC Dynamic Plot Fit  Help Contact pkr Shiny Data Result Report  CDISC
Study ID Hovering a cursor over a plot shows dynamic results
Y axis
Drug ® Log
Linear
STUDYID DOMAIN USUBJID PPSEQ PPGRPID PPTESTCD PPTEST PPSCAT PPORRES
PP 01 | CMAX Max Conc NON- 10.50
COMPARTMENTAL
PP 01 2 CMAXD Max Conc Norm by NON- 0.03
Dose COMPARTMENTAL
PP 01 3 TMAX Time of CMAX NON- 1.12
COMPARTMENTAL
PP 01 4 TLAG Time Until First NON- 0.00
Nonzero Conc COMPARTMENTAL
PP 01 5 CLST Last Nonzero Conc NON- 3.28
COMPARTMENTAL
PP 01 6 CLSTP Last Nonzero Conc NON- 3.28
Pred COMPARTMENTAL
PP 01 7 TLST Time of Last Nonzero NON- 24.37
Conc COMPARTMENTAL
PP 01 8 LAMZHL Half-Life Lambda z NON- 14.30
COMPARTMENTAL
PP 01 9 LAMZ Lambda z NON- 0.05
COMPARTMENTAL
PP 01 10 LAMZLL Lambda z Lower Limit ~ NON- 9.05
COMPARTMENTAL
PP 01 1 LAMZUL Lambda z Upper Limit NON- 2437 he
pkr Shiny  Data Result  Report  Cl Dynamic Plot  Ft Help  Contact
Generating plots takes a while. Please wait
Individual Plots
Best Fit ID: 01 Best Fit ID: 02 Best Fit ID: 03
~—a, iy
i n——‘k_;hiwk_ P Sy .
s - T g " ;Hb"\"'\ H 7\“"7‘7""‘
] — 5 ~— 5 e
H ] EFaq° T %] R
|1 . £ =3 e £ =]
£ " £ e
3 3 S
o
o 5 10 15 20 25 0 5 o 15 20 25 0 5 10 15 20 25
Time Time Time
Best Fit ID: 06
- “w
T ——
o
°
5™ §°7 T H . -
£ £ 5 -~ i By
g ° - B H
H 3 3
T T T T T T T T T T T T T T T T
0 5 0 15 20 2 0 5 0 15 20 25 0 s 10 15 20

Time

Dynamic

Concentration {ng/m)

Plot Fit Help Contact

Concentration-time curves

SUBJECT 08

(TIME 9.1, CONC 46)
( TMAX 2.0, CMAX 76)
AUCLST 86.8, LAMZHL 8

0 s 10 15 20 i
Time (1)

as factor(SUBJECT)



Data Resuit Report CDISC Dynamic

pkr Shiny

Generating plots takes a while. Please walit.

Concentration-time curve

Group

Concentration vs. Time Profile of NCAsource

Plot Fit
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@ Mo Framework License

Thig iz an unlicensed cupgf of Phoenix,
The ability to execute workflows has been disabled,

For help with license activation, please visit our license help page:

http /e, phiarsiaht, comy/support/support_licensing_hormne, php




File{s) to Import

Options for Theoph

[#] Has a header row

Units Field Delirnitar

() Has units row O () [Tabl
() Has units in column header O () Custarn
(® MNone O [Space]

[] Treat consecutive delimiters as one
Mizsing value: I:I
Start importing at row:
Murnber of rows to impart: I—Eﬂ

Preview |Fi|e Conttents | Calurnns |

Subject | Wt Deose Time conc
iﬁ T9.6 4,02 1] 0,74
1 T9.6 4,02 0,25 2,84
1 T9.6 4,02 057 E57
1 T9.6 4,02 1.12 10,5
1 9.6 4,02 2,02 9,66
1 9.6 4,02 3,82 8,58
1 9.6 4,02 51 8,36
| 79,6 4,02 7,03 147
| 9.6 4.02 305 .83
1 4R 4 17 12 12 F 94

& = | Finish

Cancel




File Edit Insert

Window

H 5% § 8@l

Help

HEX R eBlO

Object Brovser = ‘ Mew Project »> Yorkflow
& S [4F
= J New Project Diagram ‘ Setup | Results | Verification
=) Data =
T External Sources
] Theoph %
{E] Code
[ Tables 2 &l
(5] BGL Rules D
{1 Documents % Oy
7 Shorteuts E=i )
y "
m
|._'| MNew 3 ‘a Project
System 3
Data 3
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plotPK(Theoph, "Subject", "Time", “"conc", unitTime="hr

Concentration vs. Time Profile of Theoph
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