Outline of Lecture 19 (02-23 PH; Lietman)

Drugs and the Liver
The effect of liver disease on a drug

Absorption (first pass effect and bioavailability)

- Severe liver disease causes ( first past effect and ( bioavailability especially for drugs with high extraction ratios



- Portal-caval shunts also can increase bioavailability



- First pass effect can be bypassed by IV, sublingual/buccal delivery, and suppositories


Distribution

- Liver disease usually does not affect drug distribution, except perhaps in hypoalbuminemia which can result in ( volume of distribution and ( fraction of free drug


Metabolism


- Usually not affected by liver dz; glucuronidization is preserved even in severe liver dz

Excretion


- Drug excretion into bile is not clinically important or predictive


Other general points


Effects of liver on drugs are highly variable and difficult to predict



Liver disease must be severe to affect drug pharmacokinetics
The effects of drugs on the liver


- There are almost no drugs used specifically and solely for liver disease (except penicillamine for copper chelation in Wilson’s disease, Lec 17)

- Acetaminophen, an example of drug hepatotoxicity (***)

- The majority of acetaminophen is metabolized by Phase II pathways (eg glucuronidation and sulfation) but a small percentage is metabolized by Phase I pathways (redox).  Phase I metabolism converts acetaminophen to toxic NAPQI compound which is eliminated by covalent binding to glutathione

- Anything that overwhelms glutathione stores (eg overdose), depletes glutathione stores (eg malnutrition), or induces Phase I enzymes (esp CYP2E1, eg other drugs) promotes acetaminophen toxicity


- Clinical aspects


- Progression:  (day 1) N/V, anorexia ( (day 2) RUQ pain, ( AST, ( ALT, ( PT ( (day 3) jaundice ( (day 4-6) liver failure and death


- Rx N-acetyl cysteine (to replete glutathione), but must occur early (day 1-2) before toxic compound builds up to a point of no return



- Can be tricky to diagnose b/c lots of medications contain acetaminophen

- FIAU (fialuridine), an example of unpredictable drug effects on liver

- FIAU was designed to Rx HBV, but causes hepatic failure and lactic acidosis that was not detected in animal and human trials

- Studies to determine the cause of FIAU-mediated liver failure eventually showed that FIAUTP is a competitive inhibitor of mitochondrial (-DNA polymerase and thus blocks mitochondrial division.  This result was highly unpredictable and suggests that a similar mistake could occur in the future.
