Drug Interactions: Insights and Olservations
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One of the features of drug-drug inter-
actions that can cause difficulty for phar-
macists and physicians is the wide varia-
tion in patient response that can result
from the same 2 drugs administered in
the same doses. The sequence in which
the object and the precipitant drugs are
administered will contribute to the rela-
tive risk of the interaction to cause
patient harm. By considering a basic
drug interaction involving a substrate
(object drug) of a metabolizing enzyme
and either an inhibitor or an inducer
(precipitant drug) of that substrate’s
metabolism, a pharmacist or physician
can develop an approximation of what is
likely to occur when one of the object or
precipitant drugs is added or deleted
from the patient’s regimen. Based on this
estimate, the pharmacist or physician
can then decide how to avoid a potential
adverse patient outcome.

Adding an Inhibitor to a
Patient Taking the Object Drug
This is perhaps the most common
scenario associated with an adverse
drug interaction outcome. The precipi-
tant drug will reduce the clearance of
the object drug, resulting in accumula-
tion of the object drug. If the plasma
concentration of the object drug
increases beyond its therapeutic range,
toxicity is likely to occur. Object drugs
with narrow therapeutic ranges, large
first-pass metabolism, and the admin-
istration of potent inhibitors are all
associated with an increased risk of an
adverse outcome. The most important
risk to the patient is a lack of awareness
of the potential interaction on the part
of the physician or pharmacist. Ap-
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propriate monitoring of object drug
plasma concentration or response will
minimize the risk to the patient of an
adverse outcome. Discontinuation of
the precipitant drug (inhibitor) will
result in a decline in the object drug’s
concentration and effect. Patients
should be monitored for diminution of
therapeutic effect, and the object drug
dose should be increased as needed.

Adding an Object Drug to a
Patient Taking an Inhibitor
When a new object drug is added to a
patient’s regimen, it usually is titrated to
an end point such as patient response or
drug concentration. Even if an interac-
tion is not suspected, with usual moni-
toring the predetermined end point will
be reached and the dose titration will be
completed without toxicity. Patients
often will be maintained on a lower-
than-normal dose of the object drug.
Object drug toxicity is a risk when a stan-
dard dose of the object drug is adminis-
tered without adequate monitoring.
Stopping the inhibitor may result in a
reduction or loss of object drug efficacy.

The drug that is affected by
the interaction
Precipitant drug:

The drug that causes the
interaction

Adding an Inducer to a Patient
Taking the Object Drug

The administration of a drug that
induces the metabolism of an object
drug will reduce the plasma concentra-
tion of that object drug. A reduction or
loss of the object drug’s therapeutic effect
would be the usual outcome. The
reduced effect of the object drug will not
be observed for several days to weeks,
because enzyme induction is a more
delayed process than inhibition. A dose
increase of the object drug, guided by
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monitoring of the drug concentration or
pharmacodynamic response, will usually
compensate for the induction. Toxicity
or excessive pharmacologic effect could
occur if the object drug was a prodrug
and if metabolic conversion to its active
metabolite was induced. Discontinu-
ation of the inducer will result in a grad-
ual increase in the plasma concentration
of the object drug. Careful monitoring
and dose adjustments will avoid the
development of toxicity.

Adding an Object Drug to a
Patient Taking an Inducer

A patient with induced metabolism
caused by the precipitant drug will
require higher-than-normal doses of
the object drug to obtain therapeutic
response. Thus, the prescriber will usu-
ally find that the dose titration of the
object drug requires more time and
larger doses to reach the intended end
point. If standard doses of the object
drug are administered without ade-
quate monitoring, a subtherapeutic
response is likely to transpire. If the
object drug is inactive and requires
metabolism to produce an effect, the
presence of an inducer may increase
the risk of toxicity and the need for
patient monitoring. If the inducer drug
is discontinued, the object drug will
slowly accumulate in the patient and
may result in an adverse event.

These 4 basic scenarios are useful for
predicting what outcome may result
from the administration of an interact-
ing pair of drugs. The order that the
object drug and the precipitant drug
are added or removed from the
patient’s regimen will markedly influ-
ence the potential for toxicity to occur
and the specific monitoring approach-
es that should be considered. Only
after considering what effect the order
of drug administration has on a poten-
tial drug interaction should one devel-
op a plan for patient monitoring. b g
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