
Dose Considerations in Hepatic Disease 
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Specific Liver diseases 
1. Acute viral hepatitis: 
• Changes in drug disposition are less pronounced 

than in chronic liver disease. 
• Acute viral hepatitis has marginal effect on CYP2D6 

activity, and its substrates can be given at regular 
doses. 

2. Chronic hepatitis: 
• The impact on drug metabolism is greater for phase 

I (oxidation) than phase II reactions (conjugation). 
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Specific Liver diseases 

• Some CYP enzymes are more affected than others. 

• In chronic hepatitis without cirrhosis, rates of drug 
elimination are either similar or less than that in 
healthy subjects, but greater than patients with 
cirrhosis. 

• Glucuronidation in liver disease is relatively spared, 
but NOT for all drugs. 
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Specific Liver diseases 

3. Cholestasis: 

• Associated with reduction of CYP enzymes. 

Plasma Protein Binding: 

• Adjustment of phenytoin concentration in 
hypoalbuminemia: 

• Cnormal = Cobserved / [0.2 (albumin) + 0.1] 
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Select Drugs with Significantly Decreased 
Metabolism in Chronic Liver Disease 

Caffeine Chlordiazepoxide 

Cefoperazone Chloramphenicol 

Diazepam Erythromycin 
 

Hexobarbital Metronidazole 

Lidocaine Pethidine (meperidine) 

Metoprolol Tocainide 

Propranolol Verapamil  
 

Theophylline 5 



Liver diseases 

• Hepatic disease can alter the pharmacokinetics of 
drugs including absorption and disposition; and 
pharmacodynamics including efficacy and safety. 

• Drugs are often metabolized by one or more 
enzymes located in cellular membranes in different 
parts of the liver.  

• Drugs and metabolites may also be excreted by 
biliary excretion.  
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Liver diseases 
• Hepatic disease may lead to: 
a. drug accumulation 
b. failure to form an active or inactive metabolite 
c. increased bioavailability after oral administration 
d. changes in drug–protein binding.  
• Liver disease may affect kidney function, which can lead 

to accumulation of a drug and/or its metabolites even 
when the liver is NOT primarily responsible for 
elimination. 
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Liver diseases 
• In contrast to creatinine clearance which has been 

used successfully to measure kidney function and 
renal clearance of drugs, there is NO such test to 
estimate hepatic clearance in patients with hepatic 
disease.  

• Liver disease affects the quantitative and qualitative 
synthesis of albumin, globulins, and other circulating 
plasma proteins that might affect plasma drug 
protein binding and distribution. 
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Liver diseases 

• Drugs with flow-dependent clearance should be 
avoided if possible in patients with liver failure.  

• Doses of such drugs may need to be reduced to as 
low as one-tenth of the conventional dose, for an 
orally administered agent.  

• Starting therapy with low doses and monitoring 
response or plasma levels provides the best 
opportunity for safe, effective treatment. 
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Active Drug and Its Active Metabolite 

1. When the drug is more potent than the metabolite, 
the overall pharmacologic activity will increase in 
the hepatic-impaired patient because the parent 
drug concentration will be higher. 

2. When the drug is less potent than the metabolite, 
the overall pharmacologic activity in the hepatic 
patient will decrease because less of the active 
metabolite is formed. 

 

 

 

10 



11 

Assessment of Severity of Liver disease 



Dose Considerations in Hepatic Disease 

• Patients with hepatic cirrhosis are ~ 2-5 times more prone 
to adverse drug reactions than patients without hepatic 
dysfunction. 

• This might be due to pharmacodynamic than 
pharmacokinetic changes. 

• Little information is available on pharmacodynamic 
changes. 

• Central nervous system sensitivity is increased for 
morphine, chlorpromazine, and diazepam. 
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Dose Considerations in Hepatic Disease 

• Hepatic encephalopathy can be precipitated by 
sedatives, analgesics and tranquilizers; and much 
more so by diuretics. 

• Changes in pharmacologic activity due to hepatic 
disease may be much more complex when both the 
pharmacokinetic parameters and the 
pharmacodynamics of the drug change as a result of 
the disease process. 
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