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PHARMACOKINETICS (PK) Pharmacokinetics is the study of how the drug is processed by the body.1  Simply 
put, it is what the body does to the drug,1 and involves each of the following:

Absorption 
The drug is transported 

from the site of 
administration to systemic 

circulation.2

Kidney filtration (urine) 
is the primary method 
for elimination.2,4

Elimination 
Drugs are irreversibly 

removed from the body,9 
both active drug and 

metabolites.4 

VD = The amount of drug 
in the body divided by drug 
plasma concentration.4

Distribution
Volume of Distribution (VD) 
is the extent of distribution 

between plasma and 
tissues.4 

Phases Of Metabolism:4

PHASE I 
 Reactions: oxidation,

reduction, and hydrolysis

 Possible outcomes:
• Inactivated drug

• Inactive drug form
(prodrug) is activated

PHASE II 
 Reactions: conjugation

and hydrolysis

 Primary outcome:
Addition of polar group (e.g., 
acetylation, methylation)
that enables elimination

First-Pass Metabolism: 
Drug metabolism that 
occurs before drug reaches 
systemic circulation 

 Lowers bioavailability

 Common for oral drugs

Metabolism 
Drug structure is modified 

to facilitate elimination 
from the body. Occurs 
through liver enzymes

(e.g. cytochrome P450).2

Factors Impacting
Drug Response 

 Genetics2,11 

 Age5

 Sex6

 Diet & lifestyle
interactions7

 Disease impacting
organ function8
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PHARMACODYNAMICS (PD) 
Pharmacodynamics is the study of how the drug affects the body.3 Simply put, 
it is what the drug does to the body. It is the drug action that is responsible 
for therapeutic response and toxic effects.1 

Action occurs when the 
drug binds to receptors.13

CLINICAL 
RELEVANCE OF PK16

Monitor
Therapeutic
Effect

 Interpret
drug plasma
concentrations

 Optimize Drug
Therapy

CLINICAL 
RELEVANCE OF PD

 Therapeutic effect is
determined by concentration
at the site of action.14

 Drug affinity, potency, and
efficacy help determine
required dose.3

Drug Action Determined By: 

Affinity3 

Strength of drug binding 
to a specific receptor. 
High affinity typically 
requires lower dose.

1

Potency (occupancy)3 

Relationship between 
drug dose & effect 
magnitude.
High potency requires 
low dose to produce 
strong effect. 

3

Efficacy (intrinsic activity)13

Effect on receptor 
activity, leading to cellular 
activity change.
Relative measurement 
of ability to produce a 
response.

2

Connection Between PK & PD:

Absorption 

Distribution 

Metabolism 
for prodrugs

Metabolism 

Elimination

PK describes drug movement through the body 
and resulting concentration in different body 

compartments (ADME above).15

PD describes
the therapeutic 

and adverse 
effects of the 
drug (affinity, 
potency, and 
activity).1,3,13,17

Drug Dose15 
(amount of drug 
administered) 

Drug 
Elimination4 

Drug Concentration15 
(that reaches the site 
of action)

Drug Response13 

Bioavailability: percentage 
of administered drug that 
reaches site of action.3 

Administration Routes: 

ORAL:
Absorbed by stomach and 
intestines.2 Bioavailability 
can be reduced by first-
pass metabolism.3 

TOPICAL:
Absorbed by skin2 

INHALATION:
Absorbed in lungs2

INJECTION:4 
Intravenous:
Bypasses 
absorption 

Subcutaneous:
Slow absorption 

Intramuscular:
Slow absorption
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