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C N U Pharmacokinetics (PK) & Pharmacodynamics (PD)

* What is PK ?

— What the body does to the drug

- SO0 8F0M AZHO| IHE %=

=L 4= || M

« What is PD ?

— What the drug does to the body
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C N U Pharmacokinetics (PK) & Pharmacodynamics (PD)
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C N u Pharmacokinetics (PK) & Pharmacodynamics (PD)

* Absorption
— Bioavailability (F)
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— Absorption rate (K,, 1/hr)
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» How to interpret the results?
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C N u Pharmacokinetics (PK) & Pharmacodynamics (PD)

e Distribution
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C N u Pharmacokinetics (PK) & Pharmacodynamics (PD)

e Metabolism
— F=0| WA LHO| A Mztet™ Htg 2 ECHH| 20l JEj 2 Hotst= o4t
— Liver

* Primary outcome of drug metabolism

» Usually convert pro-drugs (inactive) to an active state



C N U Pharmacokinetics (PK) & Pharmacodynamics (PD)

e Elimination

— Clearance (CL, L/hr): €78 A7t & ©

— Elimination rate constant (K, 1/hr): <=

— Elimination half-life (t,,, hr): HL{O| A &=
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C N U Pharmacokinetics (PK) & Pharmacodynamics (PD)

» Steady state (SS)
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(Rate in = Rate out)
— 4-5 half-lives to reach steady state

— Important when interpreting drug
concentrations in TDM or assessing

clinical response

(1 . e—HKT-' )
Cmax n o Cmaxl _Kr
(I-e7)
e e
it # maxl (1 _ e—Ki.r )

CONCENTRATION

2.50 A

2.00 -

1.50 -

1.00

0.50

0.00

T Repeated fixed dosing at intervals equal to halflife
/-- Equivalent dosage curve (continuous ivinfusion)

Feak
-

T 1‘ Steady-siate concentrations
attained after three to five
i half- Iives

dosage interval

0 1 2 3 4 3 & 7 ]

TIME (multiples of half-life)
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C N u Pharmacokinetics (PK) & Pharmacodynamics (PD)
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C N u Pharmacokinetics (PK) & Pharmacodynamics (PD)
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C N u Pharmacokinetics (PK) & Pharmacodynamics (PD)
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C N u Pharmacokinetics (PK) & Pharmacodynamics (PD)
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C N u Pharmacokinetics (PK) & Pharmacodynamics (PD)

* Linear pharmacokinetics

— All elimination and absorption kinetics are 15t order

— most drugs follow linear pharmacokinetics

— Concentration that results from the dose is proportional to that dose

— the rate of elimination of the drug is proportional to the concentration
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C N U Pharmacokinetics (PK) & Pharmacodynamics (PD)

 Non-linear pharmacokinetics
— Capacity-limited, dose or concentration-dependent, saturable pharmacokinetics
— Occurs usually due to capacity-limited metabolism (e.g., phenytoin)
— CLis not constant, it decreases with the increase of drug concentration.

— SS concentration increases progressively with the rate of dosing and is poorly

predictable !!

Nonlinear

kinetics Linear
kinetics

Steady-state concentration

Dose
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C N u Pharmacokinetics (PK) & Pharmacodynamics (PD)

* Pharmacodynamics

— Assumption: | £ & +=&X|2| & s/t 42 S 478
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» The maximum effect of drug

» Associated with drug ‘efficacy’
Same ECy, (affinity), but
™~ Amaximal response or
C efficacy
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Increasing Effica

» Drug concentration at half efficacy of Emax

D Low Efficacy
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0.1 1.0 10 100
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» Associated with drug ‘potency’
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C N u Pharmacokinetics (PK) & Pharmacodynamics (PD)

* Q) If patients or healthy volunteers have same PK parameters or PD

parameters....Does the TDM or f/u or population approach is needed?
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C N U Pharmacokinetics (PK) & Pharmacodynamics (PD)

* Clinical Pharmacokinetics
— Design individualized dosage regimens
— Optimize therapeutic response of a medication

— Minimizing the chance of an adverse drug reaction

— How?
» By finding the intra- and inter-subject variability which can explain the difference of drug
concentration among the patients

» By establishing the relationship between PK parameter and confounding factor (covariates —

e.g., WT, age, gender)



Concept and application of PK/PD M&S

- NCA (PK model)

» Non-compartmental analysis (NCA)
— Do not assume a body model (compartment)

— Highly dependent on estimation of total drug exposure which is calculated by

trapezoidal rule called Area under curve (AUC)
— AUC, C_.s, T,.» Volume of distribution, Clearance can be calculated by NCA

— Only provide limited information

PK concentration (mg/L)

Nominal time post-dose (hours)
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Concept and application of PK/PD M&S

- Compartmental analysis (PK model)

« Compartmental analysis
— Model dependent analysis

— Simplify complicated drug change in the body using ‘compartment’

Central Examples of
Compartment Peripheral
—~eaf— Compartments
Heart
[ Fat Tissue l
Liver
e —
Lungs e Muscle
Tissue
Kidney
-~ -
Blood — Cere;:lro_s‘.’plnal
ui
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C N U Concept and application of PK/PD M&S

- Compartmental analysis (PK model)

« Compartmental analysis

— View the body as comprising kinetic compartments between which drug distributes

and from which elimination occurs

* One compartment model

Wwor

One-compartment model One-compartment mod
before administration mm.d ately after
administration

In Cp

Intravenous dose

T~ Cp | K Drug N
D

eliminated time

A single compartment
representing the entire body 22



Concept and application of PK/PD M&S
- Compartmental analysis (PK model)

Dismibuton

/ phase

Two-compartment model Two-compartment model Two-compartment model
before administration immediately after after distributive
administration equilibrium

Elimination

/ phase

log (plasma concentration)

Central Peripheral (or Tissue)
Div Compartment compartment
Cp(t) @ |
] i Time after dose
VC < VT
k21 v
lkw holus
Two- compartment
Drug eliminated representing the body
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Concept and application of PK/PD M&S

- PD model

e Linear model E

* Log-linear model l
Effect

*E .. model

[ 50% of E_ .. ]

* Sigmoid E,_ .. model

max

* Inhibitory E_ ., model
Concentration

24



Concept and application of PK/PD M&S

- PD model

* Log-linear model

~- %29 ¥3F 5 (log transformation) 2t 2f2 7} linear®t 24
» s SE7ECso0EL H2 49 Udaete AAE 29

» Disease progression model

-E=Sx C+E,
- E=S xlogC+E,

Effect (E)

Log C,
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Concept and application of PK/PD M&S

- PD model

 Emax model

_ Epax X C
_ 18 -
ECSG + C i rEXIMUM response
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N = 1 (Emax)
% T——
» Baseline effect model A/ 271 | 0 e feacnn
2
E E. + Emax x CY i
0= ECgq + CY 0 5 10 15 20 25 30
Concentration
e Threshold model

— Emax X (C _ CD)}F
(ECSD _ CD)Y + (C _ Cu)q"

E
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C N u PK/PD model & simulation

e Definition:

- %2 50 T HECZRE H0{Zl PK U PD dataE STt system == S 4]0 [z}
ofl 450 data ol 42| M 2|/ dS =0|11 s A S 235, dataZt EXHSIX| b=
&9 & S Fdstn Fo{&Fo| HalE HEl2| simulation0] 7H55HA| 5= A

Effect
relationship »& £ . ¢

Effect

y

Concentration Time

27



- Estimation of inter relationship between dose-efficacy in drug development

(critical path)
- Prediction of experimental result of new dosing method (simulation)
- Estimation of action mechanism of drug (mechanism based modeling)
= Qualification of new biomarker (clinical validation)
- Tool of translational research

= Objective interpretation of experimental result and decision making (go,

no go decision)

= Prediction of dose-efficacy correlation to control dosing regimen

(personalized medicine)

28



C N u PK/PD model & simulation

* Critical path
— FDA report to improve the system of new drug development

— The scientific process through which a potential human drug can be developed

efficiently.

» Predict whether a product candidate will be safe and effective, so can decide which

candidates to move to each successively more rigorous phase of testing

= Assess whether a product candidate is safe and effective, once the potential product

is moved into human testing

= Manufacturing large amount of the product, and assess the quality of the finished

product

= Critical path tools: Animal models of human disease, Biomarker, PK/PD

modeling & Clinical trial design, quality assessment technology

29



Pre-clinical | PhaseI | PhaseIla  Phase ITb Phase i | Registration  Phase IV
| —— | e | e labeling =———_—
Therapeutic Results relative to
Efficacy . Efficacy and safety Index competitors, regional
Toxicology Toleration Dose/exposure-response Covariate differences,
PK-PD Human PK/PD Dose adjustments effects therapeutic index
Discovery & Phase I Phase 11 Phase III Phase IV
Lead
Drug pptimization Proof-of-contents
Development
Phases _
Learning \ / Confirming
Knowledge Base o

» Effective implementation of learning and confirming requires timely
application of modeling and simulation tools
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Biosignal ‘ ‘ ‘ R
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* To quantify the PK variability in the target population under the real

conditions of drug use

© ©
[Sa me dose J § 5
c
S S
o 1]
b : 5
o °
o o
¥ ¥
a &
Time Time
PK variability Small Big
: Yes, depending on
Adjust dose? No P , .g
therapeutic window
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CN U PK/PD model & simulation

* To explain this variability with covariates when it is sufficiently large to justify

a dose adjustment

Same
dose D

N
Drug plasma concentrations

/

B High BW ——— QbleH=Ee:

Low BW >

Residual variability =
Unexplained variability

Lower variability in
drug exposure

Drug plasma concentrations

L 4

Time Time
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C N u PK/PD model & simulation

* Finding appropriate covariate which could affect PK parameters and its

response

CL = (6, Cler + 6,) %

Drug Clearance(CL)

Drug Conc

Time

O ¥ [

o e

1 "
=))

=

[

Time

Co@)= k (1-eEV*) /CL £ &)
~ N(0, &%) 34



CN U PK/PD model & simulation

Obserations

IWRES|

* Model evaluation

Basic goodness-of-fit plots (Run 001)

L 1 L

Obsensations
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Visual Predictive Check
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e Simulation

>

Plasma concentration (ng/mL}

200 mg BID
(tablet)

1600 7

1000 %
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Time post-dose (h)

800 mg BID
(tablet)

N

1600 9

Plasma concentration (ng/mL) m

Time post-dose (h)

(i) 300 mg/m?

Time (h)

Plasma concentration (ngimL}

Plasma concantration (ng/mL)

400 mg BID
(tablet)

§00

200477

Ll ) T T T
L 4 8 12

Time post-dose (h)

31000 "

1600 mg BID
(tablet)

T
° 4 L 12

Time post-dose (h)

] (ii) 240 mg/m?
>0.5 to 1 year

>1 to 2 year
1200 9
>2 to 6 year

>6 to 12 year

&899 >12t0 18 year

* Adults 800 mg

ES
o
=]

Adults 1600 mg

Plasma concentration (ng/mL)

Time (h)
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CNU P

e Metformin

— A biguanide glucose lowering agent which commonly is used to manage type 2

diabetes
- MOA

» Not clearly identified, but mainly assumed due to_ turnover of biomarker such

as glucose and signaling pathways or translocation of glucose

transporters

* Aims
— To develop a population PK/PD model for metformin (500 mg) using the

signal transduction model in healthy volunteers, and predict the PK/PD
profile in patients with type 2 diabetes

38



CNU P

Disease Biomarker Surrogate endpoint

Fasting plasma glucose concentration | Fasting plasma glucose concentration
HbA1C HbA1C

Diabetes mellitus Plasma insulin concentration Plasma insulin concentration
(Biguanides)

Insulin resistance value (HOMA-IR,
OGTT)

C-reactive protein -

» Fasting plasma glucose (FPG)

300

concentration
250 4 _ __ = The FPG of patients with diabetes > 126 mg/dL.

= The 2 hr postprandial glucose of patients with

200 diabetes > 200 mg/dL

150

Fasting Plasma Glucose (mg/dL)
Fasting Lactic Acid (mM)

100

100 mg 200 mg 500 mg 850 mg
Dose (BID)

1 FPG
. LA

Ying. H, Population Exposure-Response Modeling of Metformin in patients with Type 2

diabetes Mellitus. Quantitative Clinical Pharmacology. 48, 696-707 (2008) 39



CNU P

» Metformin tablet 500 mg one time.

« Samplingtime :0.5,1,1.5,2,25,3,4,6, 8,10 and 12

hr

» PK - plasma concentrations of metformin using LC-MS/MS

 PD - plasma glucose concentrations using glucose-oxidase/UV

» Demographic and data characteristics

Mean (SD) Median Range
Number of healthy humans 42
MNumber of observations (PK/PD) 1008 (504/504)
Age (years) 26 (4) 27 21-31
Weight (kg) 69 (8) 69 61-78
Height (m) 1.8 (D.1) 1.7 1.6-1.8
FPG (mg dI") 98 (7) 98 92-105
Cle (Ml min™") 107 (16) 106 90-123
TBIL (mg dI-?) 1.7 .{0:3) 1.1 0.8-1.6
Hb (g dI) 16 (0.8) 16 15-17

Jung-woo Chae. Population PK/PD analysis of metformin using the signal transduction model
(2012)

. British journal of clinical pharmacology. 74 (5): 815-823.

40



CNU P

* Final Pharmacokinetic model of metformin

CL/F

> K, (hr})=0.4
> V/F (L) =113
» CL/F (L/hr) = 52.6 - (CL/106.5)0782

Plasma concentration of metformin (g mlL)

10 -

0.1 -

0.01 -

g 80

gégg g Time (hr)
T1H L S, -
goo @ E % :: 12 1
8o 9 g &
0 g g

g
0
¢

0
68
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* Signal transduction model

K, CL/F
 —  —

/\ > DR = (E,. .. (Conc)"

20 1

O
LN
A
T \
)
A
—
—
% change of plasma glucose concentration
1 1
s =

'/
( (ConC)r + (Ecso)r ) _40 L L I I I I I I I L I I I
> aM1 _ (DR—Ml)/ 0 2 4 6 8 10 12
- T Time after drug administration (h
dt g
> aM2 _ (Ml—MZ)/
dt E Figure 1
> am3 — (MZ _M3)/ Time course of the percent change in plasma glucose concentration from
dt T baseline (mean = SE, n = 42). Black circles are the control group (-@-), and
white circles are the metformin group (--). All volunteers consumed 12 g
of sugar 20 min after drug administration and abstained from food until
k} Response o M3 / 4 h after the administration
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CNU P

« Metformin is cleared from the body by renal elimination and excreted

unchanged form in the urine.

 Stage in chronic kidney disease patients
» CL/F (L/hr) = 52.6 - (CL/106.5)0782

STAGE 3 | Moderate reduction in GFR 30-59

GFR
level _
(mL/min/ z
1.73 m?) E
. ... &
STAGE 1 Slightly d|r_n|n|shed >89 g
function 5
STAGE 2 |  Mild reduction in GFR 60-89 :
£

STAGE 4 Severe reduction in GFR 15-29

Kidney failure or end stage

STAGE 5 i
renal disease

<15

130—.
120—‘
110-
100-.
90-
80—.
70

60 -

2

b\
)
\

—a—GFR 15
o GFR29
A— GFR 59
v GFR 89
¢ GFR 120

R S S Saen S S S G

\
\‘Qal‘v* ————%—9—V Vv

i- —A A A A 4 A A3
-
Te—8—9 8 g ¢ 8 g

hypoglycemia

T

T T T T T T T ’ T * 1
50 100 150 200 250 300

Time (hr)

National Kidney Foundation (2002). "K/DOQI clinical practice guidelines for chronic kidney disease". Retrieved 2008-06-29.
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CNU Case I1

* Sunitinib malate
— Standard treatment option of metastatic renal cell carcinoma (mRCC)
— Sunitinib 50 mg daily for 4 weeks, 2 weeks off therapy
— Side effects

= Fatigue, diarrhea, nausea, anorexia, hypertension, a yellow skin discoloration,

hand-foot skin reaction, and stomatitis

— Active metabolite (SU12662) mainly metabolized in liver

Parameter Contents

Protein binding 95%
Metabolism Hepatic(CYP3A)
Half-life 40~60 hours

Excretion Fecal (61%) and renal (16%)
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CNU Case I1

* The total trough level (TTL) of sunitinib and SU12662, the active

metabolite, between 50 and 100 ng/mL was proposed as the target range for

efficacy and safety

m Anorexia B Fatigue Hand-foot syndrome
20 P< 05 _ 250 1 P< 05 _ 250 4 P=.22
wal ar -E
g 200 e g 200 o 2 200 ©
2 150 S 150 4 2 150
g o g 150 o e I =
— - o O
§100<8 g g S 100 8 g §100~g g 8
- 5 s 0 4
B 5040 o 3 50 g 9 "'é 50{ B
0 0 0
0 1 213 0 1 23 0 1 23
Grade Grade Grade

Hypertension E Bleeding event

rno
[
(=]

P=.86 250 1 P=13
go0q © E 200 4 0
> =)
= 150 | <
g o E 150 o
= : = o
5 100 1 é o 0 § 100 g 9
'3 w
= 8 o 2 E 8 g
’9 50 4 .2 50 4

0 0
0 1 213 Without With
Grade
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CNU Case I1

e Introduction

— An attenuated dosing (AD) sunitinib regimen of 37.5 mg daily

has been suggested to reduce the toxicity

* Aim
— To characterize the population PK properties receiving AD regimen and

to ascertain significant covariates influencing PK parameters
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CNU Case I1

* Sunitinib 37.5 mg daily for 4 weeks, 2 weeks off therapy for 3 cycles

* A blood sample was collected on day 29 of each treatment

The profile of sunitinib The profile of metabolite (SU12662)

o~

LA SO

ERC AR 5
DERY

Log Concentration (ng/mL)
Log Concentration (ng/mL)

3 39 £ 4
& % o
: f f
2 2 o ?‘
b [
14 14
0 , ‘ , ; | . : ; ‘ 0 e s P e
500 1000 1500 2000 2500 3000 0 500 1000 1500 2000 2500 3000
Time (hr) Time (hr)
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CNU Case I1

* Demographic data

Characteristics n (%) Characteristics n (%)

Age, year (SD)
Weight, kg (SD)
Gender

Male

Female
Ethnicity

Chinese

Malay

Indian
Presence of comorbidities
Previous nephrectomy

Body Surface Area
(BSA, Mean+SD)

58.8 (9.8)

65.9 (13.4)

26 (83.9)

5 (16.1)

27 (87.1)
2 (6.5)
2 (6.5)

21 (67.7)

22 (71.0)

1.73+0.2

Site of metastasis
Lung
Bone
Brain
Liver
Others
ABCBL1 polymorphism
CC (Wild genotype)
CT/TT (Mutant genotype)

CYP3A5

24 (77.4)
9 (29.0)
3(9.7)
3(9.7)

1(3.2)

9 (36)

16 (64)

5 (20)
10 (40)

10 (40)
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CNU Case I1

« PK model development which describe simultaneously sunitinib and its
metabolite

Sunitinib 37.5 mg
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CNU Case I1

*  CL/Fgypitinin(L/hr) = 16.9 X BSA(effect) x ABCB1(effect)

*  Final model®f|A| £tZEl sunitiniblt CHAFAI(SU12662)2] k&St ut2t0|E = ofziet Z&.
— Cl./F =16.9——12.1(BSA=1.6m?), 27.7 (BSA=2.0m?)
—  Cl./F =16.9— 8.9 (ABCB1 Wild type), 16.9 (ABCB1 Mutant type)

Estimates of sunitinib Estimates of metabolite (SU12662)

sl Y (CVRE) Lo (S0, Estimate 11V (CV%) 10OV (CV%)
Parameter 0 ()
(%RSE)  (%RSE)  (%RSE) Parameter (%RSE) (%RSE) (%RSE)
ka () 0.2 - - V,/F (L) 1410 - -
V.JF (L 1720 - -
o 25 70 16.7% CLJF (Lhr)  42.7 (23%) 5(2510 /Of
0 JA% 1% . A
CL//F (L/hr) 16.9 (9.1%) (17.6%) (40%)
BSAon CL./F 3.71 (23%) - - Proportional error 0.323 - -
i | (30%)
ABCB1 polymorphism -0.476 - - I : A
CL/F 20% - Abbreviations: 11V, Inter-individual variability; IOV, Inter-occasion variability;
on ~te (20%) RSE, Relative standard error; OFV, Objective function value
Q 21.2 - ]
Vp/F (L) 893 - -
0.0044
-1 _ _
kcm (hr ) (30%)
Proportional error 0.147 (29%) - -
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CNU Case I1

S

RR (95% Ci)

*1¥1/ *1%3 (n=15) vs ¥3*3 (n=9)

All-grade

Grade 2 and above

7

CCn=8 vs CT/TT (n=16)

\

All-grade

Grade 2 and above

Dermatological toxicity

Dry skin
HFSR
Rash
Pruritus

Hematological toxicityP

Anemia
Leucopenia
Neutrepenia

Thrombocytopenia

Hepatotoxicity©
Transaminitis®
Increase in TB
Increase in ALT
Increase in AST

Gastrointestinal
Mucositis

Constitutional
Fatigue

Cardiac
Increase in BP

Neurology
Altered taste

0.98 {0.72-1.32)

1.00 {0.56-1.79)

1.32 {0.68-2.55)

0.90 {0.35-2.35)
NA

NA
0.47 {0.27-0.80
270 {0.74-9.81
0.96 {045-2.04
0.90 {0.35-2.35

)
)
)
)
1.00 {0.31-3.22)
0.80 {0.23-2.79)
0.60 {0.04-8.46)
0.60 {0.10-3.55)
0.40 {0.08-1.96)

0.94 {0.59-1.50)
0.83 {0.56-1.21)
1.14 {0.88-1.49)

0.68 {042-1.08)

0.86 {0.52-1.41)

1.20 {0.27-5.29)

1.20 {0.61-2.38)

0.30 {0.03-2.80)
NA

1.20 {0.61-2.38)
0.60 {0.15-2.36)
3.00 {0.41-21.706)
2.10 {0.55-7.99)
1.20 {0.13-11.43)

NA
NA
NA
NA
NA

1.00 {0.56-1.79)

0.60 {0.10-3.55)

2,00 {0.77-5.18)

1.00 {0.31-3.22)

1.23 {0.97-1.56)
1.20 {0.69-2.08)
1.20 {0.69-2.08)
3.00 {1.17-7.67)
2.00 {0.52-7.77)

NA
0.67 {0.32-1.41
0.44 {0.12-1.59
0.36 {0.11-1.26
1.33 {0.52-3.41

2.00 {0.67-5.98
2.67 {0.78-9.15
2.00 {0.14-27.99)
2.00 {0.34-11.70)
3.00 {0.62-14.49)

Phoni i S e/ S

1.60 {1.10-2.34)

0.92 {0.58-1.47)

1.08 {0.93-1.25)

1.09 {0.65-1.83

2.00 {0.52-7.77

1.33 {0.74-2.40

1.00 {0.11-9.44
NA

0.73 {0.34-1.57
0.40 {0.06-2.88
1.00 {0.23-4.35
0.57 {0.15-2.15
4.00 (0.42-37.78)

2.00 {0.14-27.99)
NA
NA
NA
NA

e men

LAl /P

2.00 {1.23-3.27)

N.A.

1.67 {0.88-3.14)

&)9 {0.65-1.83) 0.29 {0.04-1.94) {

Abbreviations: ALT, alanine transaminase; AST, aspartate transaminase; BP. blood pressure; Cl, confidence interval; HFSR, hand—foot skin reaction; RR, relative
risk; TB, total bilirubin. ®Includes dry skin, HFSR, rash and pruritus. PIncludes anemia, leucopenia, neutropenia and thrombocytopenia. “Includes elevation of TB,
ALT and AST. YIncludes elevation of ALT and AST.
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CNU Case I1

* Simulation scenario(n=1,000)
—- %|&F 2HZ 0] 8510 Of2ff scenarioll (2} simulation= T3 &,
2

- 8% :12.5, 25, 37.5, 50, 62.5 mg
3 E RO M SHTo R MEHE BSA 2F ABCB1 typed 2 x| X o| & H|Qtstnx} gt

™

ABCB1 polymorphism

Body surface area (BSA)

Low (1.6 m?) Scenario 1 Scenario 4
Middle (1.8 m?) Scenario 2 Scenario 5
High (2.0 m?) Scenario 3 Scenario 6
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* NPC(Numeric predictive check): X| 2 g Lif £0{ 2 subject H| 2 (%)

Mg "®HI1517] S8t simulations =3 E

BSA 1.8m?

Time (hr) o

concentration (ng/mL.)

concentration (ng/mL)

BSA 2.0m?

The results of NPC*

Polymorphism

Wild
(NPC, %)

Time (hr)

Mutant
(NPC, %)

28.8

48.3

47

39.5

46.8

20.6

" ime (hr)
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CNU Case I1

» Optimized dose following BSA

ZEO| Huk|n AX| EEOLL,

- X} sunitinib?| indication0{| = BSA0]| [[}E &2F X
BSAO] 2} AE0| s 7| ©X{SlAH HSl= AS 2ol += AU,
£ xof| Aol M-

[

- = o] o5 =HEE RHE S 2826l BSA U ABCB1 type0] L}
S ofzet 20| HA|Et.

ocoo=2

ABCB1 polymorphism

Body surface area (BSA)

Wild (npc) Mutant (npc)
Low (1.6 m?) 25 mg (53.0%) 37.5 mg (48.4%)
Middle (1.8 m?) 37.5 mg (47.0%) 50 mg (44.2%)

High (2.0 m?) 37.5 mg (46.9%) 62.5 mg (41.4%)
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