
Alert fatigue continues to be a signifi-
cant problem for users of clinical deci-
sion support software designed to 

identify drug–drug interactions (DDIs). 
Many DDI alerts are of questionable 
significance. For example, a recent paper 
describing drug interactions in a hos-
pital setting detailed over 1100 poten-
tial DDIs.1 The alerts included interac-
tions between aspirin and clopidogrel 
(nearly everyone prescribed clopidogrel 
also receives aspirin for its therapeutic 
benefit), atorvastatin and clopidogrel 
(an interaction shown not to occur), 
aspirin and insulin (many diabetics are 
treated with antiplatelet drugs due to 
their increased cardiovascular risk, and 
the risk of hypoglycemia due to the com-
bination appears to be small), and sev-
eral interactions based on metronidazole 
inhibition of cytochrome P450 (CYP) 
3A4 substrates (metronidazole does not 
appear to be an inhibitor of CYP3A4). 

Pharmacists in all practice settings are 
subjected to numerous DDI alerts. At the 
University of Washington, DDI alerts are 
issued by our computer system at a rate 
exceeding 60 alerts/patient/day.2 Because 
outpatients usually receive fewer drugs, 
the rate of alerts for an individual patient 
will be less, but many patients taking more 
than 5 drugs will have at least 1 DDI 
alert. Unfortunately, this barrage of alerts 
causes alert fatigue and a tendency to 
ignore all alerts.3-5 

Several potential solutions to alert 
fatigue have been suggested; limiting the 
number of alerts is the most common. 
This can be done using several distinct 
approaches. Although no definitive data 
exist, perhaps the most common method 
of reducing the number of alerts is to sim-
ply prevent certain interactions from alert-
ing. For example, several software pro-
grams that categorize interactions based 
on perceived severity allow users to sup-

press the alerts for less severe interactions. 
Although this seems like a reasonable 
approach, alerts for interactions that could 
cause patient harm may be suppressed. 
For example, if only the most “severe” 
interactions are selected from a popular 
DDI database to trigger an alert, certain 
interactions will not alert (Table).

Individualization of the database to 
meet the needs of your practice site is 
the preferred approach. Customizing the 
DDI database would avoid the problem of 
misassigning important interactions while 
reducing the number of alerts from poten-
tial DDIs that do not meet risk criteria. 
Using predefined alert classification crite-
ria in our own system, we have attempted 
to isolate those interactions where some 
intervention is required to prevent patient 
harm.2 These interactions are considered 
to pose greater risk to the patient than 
the benefit gained from the combined use 
of the drugs. Intervention could involve 
substitution of either the object or pre-
cipitant drug involved in the interaction 
or establishment of a monitoring plan 
to identify and react to any evidence of 
untoward patient response to the interac-
tion. Interactions with less risk of patient 

harm are reduced to lower severity levels. 
Using this approach to modify several 

DDI databases has resulted in a reduction 
in the number of DDIs categorized at the 
highest severity by 60% to 70%.2 Certainly 
this will reduce the number of alerts; how-
ever, that is not the primary goal. Rather, 
we are attempting to reduce inappropriate 
alerts without removing alerts that are 
important for patient safety.

User frustration with DDI alert fatigue 
has led to attempts to fix the problem, usu-
ally by employing unsophisticated ways to 
remove alerts. Lacking a clear goal for the 
final content of the customized database 
and the tools to do a credible job of DDI 
assessment, these efforts, although reduc-
ing the number of alerts, often miss alerts 
that could be modified. This may well 
increase the risk of harm to patients from 
missed alerts. Customization requires 
careful evaluation of an interaction’s 
potential for harm and an understanding 
of the various options available to mitigate 
that risk. PT  
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Table
 Important Drug–Drug InteractIons 

Drug–Drug Interaction Potential Risk

Amiodarone and haloperidol This PK and PD interaction may cause 
arrhythmias

Bepridil and clarithromycin PK and PD interaction may cause arrhyth-
mias

Colchicine and clarithromycin Colchicine toxicity

Conivaptan and ergot alkaloids Ergot toxicity 

Cyclosporine and ketoconazole Cyclosporine toxicity

Cyclosporine and rifampin Loss of immunosuppressive effect

Ramelteon and fluvoxamine Ramelteon AUC increase over 100-fold

Simvastatin and ketoconazole Statin toxicity

Sirolimus and clarithromycin Marked increase in sirolimus levels with 
nephrotoxicity

AUC = area under the concentration curve; PD = pharmacodynamic; PK = pharmacokinetic.


