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50% of Package Insert is provided by Pharmacokinetic
Data Analysis (e.g. Invirase®)
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How the drug enters the

C Ab

sorption

Pharmacokinetic (PK) =
What the body does to the drug

How the drug spreads
throughout the body

Q Distribution

Metabolism

How the body modifies
the drug into
metabolites

Excretion k

How the drug and its
metabolites are
eliminated from the body




Why do we collect Pharmacokinetic (PK) data?

" PKData

Understand drug concentration-
time profile

Determine appropriate dose and
dose frequency to achieve desired
therapeutic effects while
minimizing adverse events



Impact of Dose Level

Warfarin PK: Simulated Concentrations for Different Daily Doses

3.0 — 1.0 mg q24h
~— 3.0 mg q24h
— 5.0 mg g24h
7.5 mg q24h
2.5F — 10.0 mg q24h
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Impact of Route of Administration

PK Profiles for Different Administration Routes

10 - Route of Administration
N

— Cral
— Subcutaneous
= [nhalation

Plasma Concentration (Arbitrary Units)

Time (hours)



Patient Variability

Warfarin Flasma Concentration Simulation

Concentration (mgfL)
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Simulated PK Profile — CMAX & TMAX

CMAX

CMAX: Indicator of Efficacy
Safety and Toxicity

TMAX: Indicator of how quickly
a drug will start to work

—— Concentration

TMAX = 1.98 h
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Time (hours)
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Simulated PK Profile — AUC Highlighted

— Concentration
AUC (0-=) shaded

AUC: Total drug exposure

High AUC: Body has been
exposed to more drug

Area Under Curve
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Time (hours)
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Plasma Concentration

-

Effect of Clearance (CL)

= Low CL
—— High CL

Measure of the body's
efficiency in eliminating the
drug

T CL = Steeper decline
Smaller AUC

i L

10 15 20

Time (hours)

Plasma Concentration
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Effect of Volume of Distribution (Vd)

= Small Vd
—— Large Vd

T Vd - Lower CO
Longer half-life

The volume into which the
drug distributes in the body

e

5 10 15 20 25
Time (hours)
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PK data flow: From PK samples to ADPC

Standarod Data Tabcation Model (PC)

Blood PK ADPC
Samples PK Samples PC SDTM Analysis Data for
Collection Measured Creation Pharmacokinetics
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PK data flow: From ADPC to TLGs

NCA PP
ADPC Analysis Mapping

**

ADPP
-TLGs
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Non Compartmental Analysis (NCA)

1
1
1
10 : Dose admigistration When people say, "Pharmacokinetics
: is simple," they're often referring to
I Non-Compartmental Analysis
| (NCA).
= 1
E [ o .
S I NCA is a widely used and relatively
- . : straightforward method for
s F \ determining key PK parameters
E : directly from observed drug
E I concentration-time data.
E 4} |
o 1
: : We also call it “Join the dots”
[+ 8
: approach”.
2F 1
1
1
1
|
0 J
1 . ; ; . :
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Concentration (mg/L)
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PK Modeling or Population PK modeling (POPPK)

. Cmax(obs)

Croax(pred)
& |

naxlpred) # 7.50h !

5

Tmax{obs) = 9.00 h

Observed Data
Model prediction

0

10 20

30 a0
Time (hours)

50

60

70

PK Model: curve that
best fits the data as a
whole

PopPK investigates
covariates (patient
characteristics like age,
weight, renal function)
which impact PK data
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NCA vs. Modeling

Simple and fast to perform

Time consuming (several weeks)

Requires rich sampling

Works with sparse data

Only descriptive

Simulate scenarios not yet tested in clinical
studies

19
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The “SOMETIMES” COMPLEXITIES

Missing data
PK sampling date time Scheduled Dose date time
timepoint
05 Feb 2025 - 7?7?27 pre-dose 05 Feb 2025 - 10:30
05 Feb 2025 - ?7?? 2hrs post-dose 05 Feb 2025 - 10:30

Imputed PK sampling date time

05 Feb 2025 -

05 Feb 2025 -

21



The “SOMETIMES” COMPLEXITIES

Data inconsistency

PK sampling date time

05 Feb 2025-10:15
05 Feb 2025 -12:25
05 Feb 2025 - 14:45
05 Feb 2025 - 18:27

05 Feb 2025 - 00:15

Scheduled
timepoint

pre-dose

2 hrs post-dose

4 hrs post-dose

8 hrs post-dose

12 hrs post-dose

Dose date time

05 Feb 2025 - 10:30

05 Feb 2025 - 10:30

05 Feb 2025 - 10:30

05 Feb 2025 - 10:30

05 Feb 2025 - 10:30

Time After Dose (hrs)

-0.25

1.917

4.25

7.95

-10.25
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The “SOMETIMES” COMPLEXITIES
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The “SOMETIMES” COMPLEXITIES

Data inconsistency

Dose interval (mg)

B =0

*  Non-BLO
a BLQ

- o EE Ew E E o o
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The “SOMETIMES” COMPLEXITIES

Leverage PK model for outliers detection
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The “SOMETIMES” COMPLEXITIES

Leverage PK model for outliers detection
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The “SOMETIMES” COMPLEXITIES

Leverage PK model for outliers detection

A\
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Why data quality matters

m Scientists derive pharmacometric parameters (e.g., Cmax, Cavg, AUC) from collected data

m These parameters are then integrated with pharmacodynamic data for exposure-response
analyses

m Poor data quality (incorrectly recorded dose times, incorrectly recorded dose amounts,
swapped sample concentrations....) at this stage can affect patient-level predictions and, if

not addressed, can compromise exposure-efficacy and exposure-safety analyses

28
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Exposure Response

PK

What the body
does to the drug

VN ( .

J

Exposure PD

Response What the drug
does to the body

‘ A (Safety or Efﬁcacy)J

link the drug’s exposure (AUC, Cmax...)
to its observed pharmacological effects (PD)

Key benefits
Determining the dose or
exposure range that
maximizes efficacy
while minimizing
toxicity
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Question 3.

A drug follows first-order elimination kinetics. If the half.
OUrs, what per entage of

the drug will
€ body after 12 hours,

If the drugis 4 p,
femain in th




Doing now what patients need next



BACK UP
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Plasma Concentration
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0.5}
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Simulated PK Profile — Half-life Highlighted

— Concentration
+  Half-life interval

Time it takes for the drug concentration
to reduce by half

tls = 3.47 h

5 10 15 20 25

Time (hours)
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ADA
Anti-Drug Antibodies

Concentration (mg/L)

101

Concentration (mg/L)

== ADA-negative Adalimumab
=== ADA-positive Adalimumab
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