
Systemic blood clearance of high extraction drugs is limited 

by organ perfusion (blood flow) 

 
There are many drugs that are extensively metabolized by the liver by drug metabolizing 
enzymes (DME). In many cases a single DME is responsible for the metabolic clearance of a 
drug. For many drugs the intrinsic metabolic clearance by the liver far exceeds the liver 
blood flow of an animal species. In such cases the systemic clearance of the drug from blood 
is limited by the organ blood flow (liver blood flow for hepatically cleared drugs).  
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Pharmacokinetics of DQA in different species at IV dose = 10 mg/kg

Mouse

Rat

Monkey

Dog

Human

Parameter Mouse Rat Monkey Dog Human

V [ml/kg] 1000 1000 1000 1000 1000

Cl  [ml/h/kg] 5400 3310 2620 1850 1240

t1/2 [h] 0.13 0.21 0.26 0.37 0.56

AUC [μg.h/ml] 1.85 3.02 3.82 5.41 8.06

Cmax [μg/ml] 10 10 10 10 10

The systemic blood clearance of a drug, whose metabolic intrinsic clearance is much greater than liver blood flow of the species, is 

limited by liver blood flow (perfusion), and independent of protein binding. 

CLH,B = 

When

CLuint, H  >>> Q H,B

CL H,B ~ Q H,B

Hepatic Blood Clearance

CLuint, H = Hepatic intrinsic 

unbound clearance

Q H,B = Liver Blood Flow

fu,B = Fraction unbound in 

blood

DQA (a drug with negligible protein binding), is rapidly metabolized exclusively
by CYP3A in hepatocytes from many species. Its intrinsic hepatic clearance >>
LBF of mice, rat, monkey, dog, humans. Its systemic clearance decreases with

decreasing LBF across species as its Clu int,H >>Q H,B

At the same dose, DQA with similar volume of distribution, shows
increasing AUC and longer elimination half-life with increasing body

weight and decreasing LBF. As LBF decreases, lower doses are

needed to achieve the same exposure.
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