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The Case

A 58-year-old female patient with a history of liver cirrhosis and transformed lymphoma was admitted for
inpatient administration of her chemotherapy with Rituximab, Ifosfamide, Carboplatin, and Etoposide
Phosphate (R-ICE). She reported feeling well without any contacts with any sick individuals upon
admission. After three days of her first cycle of therapy, she complained of diffuse abdominal pain that
lasted all day with nausea and vomiting. She underwent extensive workup where she was found to have
neutropenia, elevated lactic acid, leukopenia, elevated d-dimer, and low fibrinogen. An abdominal CT
was consistent with inflammatory colitis with possible cholecystitis involvement. Computed tomography
arterial portography (CTAP) was noted to have a neoplastic mass on the anterior abdominal

wall. She became hypotensive with systolic blood pressures in the 80s and low oxygen saturations.

She was determined to be experiencing septic shock and transferred to the intensive care unit (ICU). In the
ICU, she was found to have E. coli bacteremia and colitis secondary to neutropenia. Her condition was
made worse by the onset of ongoing hiccups of unknown etiology which lasted more than 48

hours. She was prescribed thioridazine (brand name Mellaril) 10 mg twice daily for the

hiccups. The medication was verified, and she received four doses without resolution. This resulted in
an increase in the thioridazine dose from 10 mg twice daily to 15 mg for one dose then again to 25 mg
twice daily for an additional four doses.

When she was transferred back to the inpatient floor, a pharmacist reviewed the medical

record. This review confirmed that the patient had been started on thioridazine and that?she had not
received this medication before admission to the hospital. When questioned by the pharmacist, the resident
physician confirmed that thioridazine had been prescribed to treat persistent hiccups when chlorpromazine
(brand name Thorazine) had been intended.?The medication was discontinued as a result of altered
mental status possibly secondary to medications. Ultimately, no Thorazine was needed.
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The Commentary

By Kathy Ton, PharmD
Approach to Improving Safety & Patient Safety Target

Medications that are prescribed rarely or for less common diagnoses or indications require more attention
during the ordering process. In the case presented above, thioridazine was mistaken for chlorpromazine,
also known as Thorazine. This is a prime example of how look-alike sound-alike (LASA) medications can

lead to prescribing errors. LASA medications are those that, either spoken or written, may be

potentially result in harmful errors if confused for one another.1 The Institute for Safe Medication Practices
(ISMP) currently lists nearly 1,000 LASA medications as of 2019.2 LASA medications account for almost
30% of dispensing errors and name confusion is a causative factor in nearly 20% of medication errors.3
Thorazine, a brand name for chlorpromazine, and thioridazine, the generic name of Mellaril, represent
such a pair.

Chlorpromazine, brand name Thorazine, is a first-generation antipsychotic. It is a phenothiazine

that blocks dopamine receptors in the post-synaptic membrane in the meso-limbic pathway. This
antagonism of dopaminergic function represents the mechanism by which chlorpromazine exerts its
therapeutic effects in psychotic conditions such as schizophrenia. Besides psychotic

disorders, chlorpromazine is also approved by the United States Food and Drug Administration (FDA) for
the following indications and uses: nausea and vomiting, agitation or aggression associated with psychiatric
disorders, acute intermitted porphyria, and relief or treatment of intractable hiccups.4 Of note,
chlorpromazine is the only medication that has a label indication for the treatment

of hiccups. Other medications, including prochlorperazine, gabapentin and baclofen, are sometimes used
off label for this indication.2 Interestingly, the evidence basis for the FDA’s label indication began with
two small reports published in the 1950s where intravenous (IV) chlorpromazine was administered to
patients with hiccups. These reports described various cases where intravenous administration

of IV chlorpromazine (25 to 50 mg) to 100 individuals with hiccups of unspecified duration. Cessation of
hiccups was seen almost immediately in 81 of these patients.5-7 Since these documented reports, there
have been no randomized controlled trials studying chlorpromazine for hiccups. Although the

data are limited, chlorpromazine has been the mainstay of treatment of intractable hiccups for over 50
years.

Thioridazine, also sold under the brand name Mellaril, is another a first-generation antipsychotic. However,
it does not have the label indication for hiccups nor any documentation for use in hiccups.8 Additionally, it is
rarely prescribed present day as it is recommended to be reserved for patients who do not

have an acceptable response to other antipsychotics.2-10 Both chlorpromazine and thioridazine carry
cardiac risks such as QT interval prolongation and ventricular arrhythmias. However, thioridazine presents
the greatest risk and, thus, has a label recommendation for baseline electrocardiogram (ECG) and serum
potassium level (before administration of the first dose).11 In previous studies, thioridazine was shown to
have a greater propensity in altering portions of the ECG compared to chlorpromazine.12
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As presented above, the patient had very complex clinical picture with various risk factors. Most notable
were severe nausea and vomiting due to abdominal pain and chemotherapy leading to dehydration and
possibly contributing to her hypokalemia. She was being aggressively treated with two anti-emetic
agents, ondansetron and prochlorperazine. Additionally, she was on prophylactic fluconazole to prevent
any systemic fungal infections while she was neutropenia. Ondansetron, prochlorperazine and
fluconazole are known agents to cause QT prolongation and additive effects

with unintended thioridazine further increased her risk of QT prolongation.13

Systems Change Needed/Quality Improvement Approach

Research has shown that since the implementation of computerized physician order entry (CPOE), there

has been an overall reduction in prescribing errors in the hospital setting.14 However, pharmacist
involvement as well as continuous evaluation and assessment of the clinical decision-making tools
integrated into the ordering system are crucial for maintaining safe medication prescribing practices.

This specific case highlights the importance of having a pharmacist as an integral part of patient care
team. Prescribing errors are most commonly associated with medication knowledge deficiency.14

A pharmacist can serve as a resource to provide physician and nursing education on medications used to
treat uncommon indications. On the other hand, the pharmacy staff as well as nursing staff should play an
active role in ensuring that medications that are ordered and administered to patients are appropriate

and question any medication that is not commonly prescribed or administered.

Since most inpatient facilities have now implemented of CPOE, it is necessary to evaluate what information
is included in the ordering and verification processes to help with making clinical decisions. For this case,
ordering thioridazine did not alert the ordering provider about any details of this medication. It also did not
require the ordering provider to specify the indication for therapy. This error prompted changes in the
orders to provide consistency and prevent ordering of an unintended medication.

The naming convention was updated to include “tall man lettering” to help differentiate look alike

sound alike medications (thioRIDazine). There are a number of studies that suggest that tall man lettering
can help to reduce medications errors related to similar drug names through faster detection of
dissimilarities, ease of distinguishing between look-alike medication names or increased accuracy of drug
name perception.12-17 There also exists studies that suggest this method of differentiation may not be
effective. However, these studies often have limitations where the setting of the studies are not clinical
practice settings.18-20 Although the data may be inconclusive, the ISMP still recommends this technique to
reduce errors involved LASA medications and acknowledges that additional research is required.21

There were also enhancements made to the clinical decision-making support system for this medication to
highlight the cardiac risk and the need to obtain a baseline ECG. Prescribers are now required to select a
specific indication for thioridazine from a drop-down menu. Such automated alerts have been shown to
provide effective means of communicating essential clinical data about a drug or patient to those who are
prescribing and verifying. There is evidence to suggest that hard stops, nearly hard stops and forcing
functions in the prescribing process are effective in capturing the prescriber’s attention and getting them to
change a prescription.22 Furthermore, there were some inclusions to the “verify orders” activity for
pharmacists to emphasize that thioridazine is a look-alike sound-alike medication and to include the
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change in naming convention as well as the order instructions mentioned previously.

Luckily, there was no harm done to the patient in this case as the patient did not have any baseline cardiac
comorbidities that may have precipitation harm, and the prescribed dosage was within the safe therapeutic
range for both chlorpromazine and thioridazine.

Take Home Points

e Medication errors are among the most common medical errors

e Medication errors are more likely occur with look-alike sound-alike medications

e Institutions should develop their own look alike sound alike medication list based on utilization
patterns and internal data about medication errors

e Work with pharmacy colleagues to ensure that less commonly prescribed or ordered medications
are done so appropriately and correctly

¢ All members of the patient care team should be involved in the medication review process especially
when a less commonly prescribed medication is ordered

¢ Implement changes in the computerized physician order entry process that assist in preventing an
unintended medication

¢ For medications that are not commonly ordered, best practice alerts should be programmed into the
ordering process to assist with appropriate ordering and order verification to ensure patient safety

Kathy Ton, PharmD
Department of Pharmacy Services
UC Davis Health
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