CNS excitation, such as irritability, twitching, and seizures, that
appear when multiple doses of meperidine are administered to
patients with renal disease. Protein binding of some drugs (e.g.,
phenytoin) may be altered in uremia, so measuring free drug
concentration may be desirable.

In non-end-stage renal disease, changes in renal drug clearance
are generally proportional to those in creatinine clearance, which
may be measured directly or estimated from the serum creatinine.
This estimate, coupled with the knowledge of how much drug is
normally excreted renally versus nonrenally, allows an estimate of
the dose adjustment required. In practice, most decisions involving
dosing adjustment in patients with renal failure use published
recommended adjustments in dosage or dosing interval based on
the severity of renal dysfunction indicated by creatinine clearance.
Any such modification of dose is a first approximation and should be
followed by plasma concentration data (if available) and clinical
observation to further optimize therapy for the individual patient.

LIVER DISEASE
Standard tests of liver function are not useful in adjusting doses in
diseases like hepatitis or cirrhosis. First-pass metabolism may
decrease, leading to increased oral bioavailability as a consequence
of disrupted hepatocyte function, altered liver architecture, and
portacaval shunts. The oral bioavailability for high first-pass drugs
such as morphine, meperidine, midazolam, and nifedipine is almost
doubled in patients with cirrhosis, compared to those with normal
liver function. Therefore, the size of the oral dose of such drugs
should be reduced in this setting.

HEART FAILURE AND SHOCK
Under conditions of decreased tissue perfusion, the cardiac output is
redistributed to preserve blood flow to the heart and brain at the
expense of other tissues (Chap. 257). As a result, drugs may be
distributed into a smaller volume of distribution, higher drug
concentrations will be present in the plasma, and the tissues that are
best perfused (the brain and heart) will be exposed to these higher



