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The Case

A 60-year-old man was admitted to the hospital for a total knee arthroplasty. During the admission process

in the early evening, the surgical resident restarted his maintenance home medications, including oral

dofetilide (an antiarrhythmic agent) taken every 12 hours. In the electronic health record, drugs ordered for

"q12 hour" dosing are scheduled for 6 AM and 6 PM by default. The overnight nurse saw that the morning

dose was scheduled to be given at 6 AM, but the patient was scheduled to leave for the operating room

before 6 AM, so she gave the dose early, at 4 AM. During his preoperative assessment at around 6 AM,

the patient was noted to have severe QTc prolongation on his electrocardiogram, putting him at high risk

for torsades de pointes, a sometimes fatal arrhythmia. Considering the acute ECG changes (prior QTc

intervals were normal), surgery was canceled and the electrophysiology service was consulted.

The electrophysiology fellow felt that the 4 AM dofetilide administration likely contributed to the arrhythmia.

Dofetilide is known to be associated with QTc prolongation if administered too early or at excessive doses.

Further investigation revealed the patient also took his previous night's dose later than usual, at 10 PM.

Consequently, rather than having received his dofetilide doses 12 hours apart, the 2 doses had been given

only 6 hours apart. Neither the surgical resident nor the nurse responsible for administering the drug was

aware of the risks associated with deviation from the strict 12-hour dosing interval, and neither had asked

the patient about the timing of his last dofetilide dose.

The patient was monitored on telemetry for a few days, and surgery was delayed until the return of his QTc

to baseline. After this case, the hospital added dofetilide to a list of drugs that could only be ordered by a

specialty service.

The Commentary

by Annie Yang, PharmD, and Lewis Nelson, MD

Although all medications carry risk of patient harm when used in error, some medications are riskier than

others. These are known as high-alert medications. Dofetilide, an example high-alert medication, is an oral
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Class III antiarrhythmic medication used for the conversion to and maintenance of normal sinus rhythm in

patients with atrial fibrillation or atrial flutter. It can cause QTc prolongation in a dose-dependent manner.

Therefore, increases in the plasma concentration of dofetilide—which may occur due to overdose, too

frequent dosing, drug–drug interactions, or decreased renal function—elevates the risk of induced

arrhythmias.(1) Considering the potential for serious adverse reactions, all hospitals should designate

dofetilide as a high-alert medication.

National recommendations exist regarding designation of high-alert medications (e.g., Institute for Safe

Medication Practice's List of High-Alert Medications in Acute Care Settings), but there is no national

standard that hospitals are required to follow. Rather, The Joint Commission requires hospitals to develop

their own high-alert medication list and to implement a process for managing these medications.(2) It is

unknown whether the hospital in the current case had included dofetilide on its list. Even if they had, this

case illustrates that simply identifying a medication as high-alert may not be enough to prevent errors from

occurring.

Preventing Harm With High-alert Medications in the Hospital Setting

While identification of high-alert medications is the first step to preventing harm, developing robust

safeguards for their use is even more important. Without a detailed error-prevention plan implemented for

each high-alert medication or medication class, creating a high-alert list does little more than meet a

regulatory requirement. Some hospitals may rely solely on low-leverage, or relatively ineffective, risk

reduction strategies such as high-alert labels on pharmacy bins or dispensed medications or double checks

by nurses during administration.(3) However, these approaches may not adequately warn prescribers

about a medication's high-risk designation. One strategy to ensure that error-prevention plans are

comprehensive is to create safeguards in every node of the medication-use process. This strategy is used

below to discuss the dofetilide case.

Selection and procurement

Most hospitals have an interdisciplinary committee, usually the Pharmacy and Therapeutics (P&T)

Committee or the Drug and Formulary Committee, tasked with managing medication usage. While the

primary role of the P&T committee is to manage the drug formulary, it must also be responsible for

identifying medications that require special safeguards.(4,5) Dofetilide should have been identified as a

high-alert medication by the P&T committee during the approval process. That designation should trigger

the development of risk reduction strategies, which should be implemented before the medication is used

at the institution. These strategies should be available in an institution-specific protocol readily accessible

to practitioners.

Prescribing

Several strategies could be employed during the prescribing process. First, there should be a thorough

medication reconciliation at all care transitions. At the time of admission, complete medication reconciliation

should include documentation of the timing of the last dose, with subsequent timing based on that last

dose's timing.(6) Prior to surgery, prescribers must weigh the risks and benefits of administering a patient's

home medications, with a particular focus on high-alert medications. Considering the risks associated with
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dofetilide, we believe that prescribing should be restricted to clinicians with appropriate expertise. The

hospital instituted this restriction after the medication error in this case.

Order verification and dispensing

Prospective pharmacist verification of medication orders is an important step in error prevention. For select

high-alert medications, hospitals should delineate the parameters that a pharmacist should verify and

document. For example, verification of a dofetilide order should include checking the patient's dose, renal

function, QTc interval, time of the last administered dose, and concomitant medications (for drug–drug

interactions). Some hospitals may not require prospective pharmacist verification of orders written in the

perioperative setting, thus bypassing this safeguard. Finally, pharmacists should communicate any special

administration instructions to nurses in the electronic medication administration record and/or on the

medication label as part of the verification and dispensing process.

Administration

Wrong-time errors are the most prevalent administration errors.(7,8) Although many wrong-time errors are

benign, some medications require administration within a very narrow window to achieve the desired

therapeutic result and/or to avoid adverse events. The Centers for Medicare and Medicaid Services (CMS)

require that hospitals specify which medications are considered time-critical scheduled medications, those

for which "an early or late administration of greater than thirty minutes might cause harm or have

significant, negative impact on the intended therapeutic or pharmacological effect."(9) Medications requiring

administration separate from other medications or certain designated premedications are examples. For

non–time critical scheduled medications, the allowed administration window for a medication that is dosed

twice-daily is one hour before or after the scheduled time.(9) The hospital's policy on timing of medication

administration should be included in nursing orientation and education. Additionally, pertinent information

should be available at the point of care as for time-critical scheduled medications. Many electronic health

record (EHR) systems can alert a nurse attempting to administer a medication outside the acceptable

administration window.

Monitoring

All patients should be monitored for effectiveness and toxicity after administration of a medication.

Prescribers and nurses should be aware of the signs and symptoms of both. In this case, the patient's QTc

interval was measured as part of the preoperative assessment, but the surgeons and nurses may not have

known that use of dofetilide mandates monitoring of the electrocardiogram for QTc prolongation. For

medications with required monitoring parameters, EHR systems may be able to link medication and

monitoring orders so that both are ordered simultaneously. Besides detailing monitoring parameters,

medication orders should also specify subsequent actions to be taken (e.g., holding doses, discontinuing

the medication).

Preventing Harm With High-alert Medications Nationally: REMS

The FDA requires Risk Evaluation and Mitigation Strategies (REMS) from manufacturers as a safety

strategy to manage a known or potential serious risk associated with certain medications.(10) The

elements of an REMS can include medication guides to be dispensed to the patient. For providers and
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health care systems, they also include Elements to Assure Safe Use, which may require prescribers to

have specific training, pharmacies and practitioners to be certified, and patients to be enrolled in a registry.(

11) Until recently, dofetilide was part of an REMS program that required the prescriber and hospital

pharmacy to be certified and a medication guide be provided to the patient. Although there may no longer

be FDA requirements for prescribing and dispensing of the medication, the risks associated with the drug

still exist, and institution-specific risk reduction strategies should still be implemented.

Take-Home Points

High-alert medications, those that bear a heightened risk of causing significant harm when

inadvertently misused, warrant precautions at each node of the medication-use process.

The risks associated with the medication and the safeguards to mitigate them should be known to

patients, prescribers, pharmacists, and nurses.

Certain medications are required by the FDA to have a Risk Evaluation and Mitigation Strategy, and

all hospitals and practitioners must follow the outlined specific safety procedures.
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