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drug interaction can be defined as an interaction between a drug and other drugs that prevent

the drug from performing as expected. These processes may include alterations in the
pharmacokinetics of the drug, such as modulations in the absorption, distribution, metabolism, and
elimination (ADME) of a drug. Alternatively, drug interactions may be the result of the phar-
macodynamic characteristics of the drug: the concomitant medication of a receptor antagonist and an
agonist for the same receptor. The following interaction may increase or decrease the effectiveness of
the drugs or the adverse drug reactions of the drugs. The possibilities of drug interactions should
increase as the number of drugs being taken increases in patients. Therefore, patients taking several
drugs simultaneously are at the greatest risk for interactions. Drug interactions can contribute to the
increasing cost of healthcare because of the costs of medical care that are required to treat problems
caused by changes in effectiveness or adverse drug reactions. The drug utilization review (DUR)
system has been defined as a structured, ongoing initiative that interprets patterns of drug usage in
relation to predetermined criteria and attempts to prevent or minimize inappropriate prescribing. The
primary objectives of DUR are to improve the quality of health care for healthcare members and to
assist in containing health care costs. In order to achieve these goals, prescription claims must be
reviewed both prospectively and retrospectively. The DUR system supplies information to prohibit
co-dispensing of contraindicated drugs which increases the risk of drug interactions properly to all the
healthcare professionals participating in the care of the patients. In this article, we suggest the
importance of DUR in relation to the contraindication of co-medication drugs.
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Table 1. Factors causing drug interactions related to drugs

Table 2. Factors causing drug interactions related to patients

Factors to cause drug interactions

Factors to cause drug interactions

Narrow therapeutic range

Low bioavailability

Drug formulation

Stereochemical and physiochemical properties

Drug potency

Steep dose-response curve

Treatment duration (acute or chronic administration)

Dosage (higher dosage increases the chance of drug
interaction)

Treatment timing and method (concurrent or staggered
administration)

Administration routes

Baseline blood levels of drugs and its therapeutic range

Extent of drug disposition and rate of drug metabolism

Protein binding

Volume of distribution
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Body weight and body mass index

Amount and activity of specific drug metabolizing enzyme in
organs (due to genetic polymorphism)

Interinidvidual and intraindividual variability of pharmacoki-
netics and pharmacological responses of drug

Gender

Age

Ethnicity

Alcohol (acute or chronic)

Diet

Underlying disease states and their severity

Dysfunction or diseases of drug metabolizing organs (e.g.
kidney, liver)

Polypharmacy
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Table 3. Representative substrates, inhibitors and inducers of cytochrome P450 drug me-

tabolizing enzyme isoforms
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cholesterol lowering agent$l statin

Substrates Inhibitor
CYP1A2  Alosetron, caffeine, duloxetine, Ciprofloxacin,
melatonin, ramelteon, tacrine, enoxacin fluvoxa-
tizanidine mine
CYP2B6  Bupropion, efavirenz Clopidogrel,
ticlopidine,
prasugrel
CYP2C8  Repaglinide, rosiglitazone Gemfibrozil
CYP2C9  Warfarin, tolbutamide, celecoxib Fluconazole,
amiodarone
CYP2C19 Omeprazole, esoprazole, Omeprazole,
lansoprazole, pantoprazole, esomeprazole,
clopidogrel, ticlopidine, fluoxetine,
S-mephenytoin fluvoxamine,
moclobemide,
fluconazole,
voriconazole
CYP2D6  Atomoxetine, desipramine, Paroxetine,
dextromethorphan, metoprolol, quinidine,
nebivolol, perphenazine, fluoxetine
tolterodine, venlafaxine
CYP2E1  Chlorzoxazone Disulfirum
CYP3A4/  Alfentanil, aprepitant, budesonide, ~Atazanavir,
CYP3A5  buspirone, conivaptan, darifenacin, clarithromycin,

darunavir, dasatinib, dronedarone,
eletriptan, eplerenone, everolimus,
felodipine, indinavir, fluticasone,
lopinavir, lovastatin, lurasidone,
maraviroc, midazolam, nisoldipine,
quetiapine, saquinavir, sildenafil,
simvastatin, sirolimus, tolvaptan,
tipranavir, triazolam, vardenafil
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From U.S. Food and Drug Administration. Drug development and drug interactions: table of
substrates, inhibitors and inducers [Internet]. Silver Spring: U.S. Food and Drug Administra-
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Table 4. Issues commonly addressed by drug utilization review

Screening standards before dispensing prescriptions

Therapeutic duplication
Drug-disease contraindication
Drug-drug interaction
Incorrect drug dosage
Incorrect duration
Drug-allergy interaction
Clinical abuse/misuse

From Omnibus Budget Reconciliation Act of 1990 (OBRA 90), Pub.
L. 101-608, 104 Stat. 1388 (November 5, 1990) [11].
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