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Medication Errors Related to Look-Alike, Sound-Alike Drugs—How Big
is the Problem and What Progress is Being Made?

by Tricia A. Meyer, PharmD, MS, FASHP, and Russell K. McAllister, MD, FASA

BACKGROUND

Administering the wrong medication is one of
the most feared complications in any field of
medicine. Anesthesia professionals are some of
the only providers who prescribe, prepare, and
administer their own medications. Therefore,
the perceived fear among anesthesia profes-
sionals is even greater due to this unique
responsibility. Medication error may occur for a
variety of reasons. One of the most common
sources of medication error is related to look-
alike and sound-alike (LASA) drugs as well as
the often-similar appearances of the vials. LASA
medications are typically thought of as medica-
tions that are similar in physical appearance
related to packaging as well as medications
whose names are similar in spelling or in the
phonetic pronunciation. This is a difficult prob-
lem to quantify because it is a moving target
due to ever-shifting manufacturer trade names,
new medications on the market, changes in
packaging between different manufacturers,
and the ever-changing formulary at individual
hospitals. Further complicating the issue is that
pharmacies must pivot frequently by changing
who they order medications from as they
manage frequent drug shortages. The sudden
change in appearance of a medication vial that
the team has previously grown accustomed to
can be disruptive and lead to increased risk of a
medication error.

In a recently published article which
reviewed the first 4000 incident reports in the
webAIRS anesthetic incident reporting system
from Australia and New Zealand anesthesia
professionals, the authors found 462 incidents
involved medication errors with incorrect
dosing and substitution as the top-ranked error
categories.! A primary contributing factor for the
substitution category were look-alike drugs.!
LASA-related mistakes are compounded when
the involved medications are either high alert (e.g.,
opioids, insulin, anticoagulants, neuromuscular
blocking agents, etc.) or hazardous (e.g., chemo-
therapy agents) or the route of administration is
potentially dangerous (e.g., intrathecal). The issue
is further compounded by the fact that each vial
will have at least three names (chemical name,
generic name [may vary by country], and often
more than one brand or trade name). In addi-
tion, the medication vials can share many simi-
larities in appearance such as color of the vial

medication cap as well as similarities in the
labels. (See Figures 1a, 1b, and 1c.)

INCIDENCE

It is difficult to know how many LASA errors
occur, but it has been estimated that LASA
errors account for as much as 25% of medica-
tion errors.? Medication pairs that look-alike
sound-alike may be one of the most common
contributing factors to medication errors.34
Attempts by regulatory agencies, hospitals, and
practitioners to eliminate these LASA errors
have thus far been unsuccessful, and there are
numerous recent examples in the literature and
news.

CASES OF LASA ERRORS

There have been several very high-profile
medication error cases in the recent past. The
one that received the most attention recently
occurred when a nurse intended to give a ben-
zodiazepine (Midazolam [Versed)) to a patient
to alleviate procedural anxiety. However, she
entered the letters V-E into the automated med-
ication dispensing cabinet (AMDC) and
vecuronium was offered by the AMDC as the
medication option to dispense and was chosen
by the nurse. She bypassed several safety mea-
sures in order to withdraw and administer
vecuronium to the patient, which led to the ulti-
mate demise of the patient. The nurse was
eventually tried and convicted of criminally neg-
ligent homicide. One of the primary issues was
felt by many to be an unfamiliarity with the med-
ications involved and the fact that multiple
safety barriers were ignored in the process
including warnings from the AMDC and on the
medication vial’s cap and label.?

There have also been recent inadvertent
administrations of the wrong medications intra-
thecally. Most notably, tranexamic acid and
digoxin have been mistakenly administered
into the subarachnoid space during attempted
spinal block (Figure 2). These examples are
attributed to the similar appearance of the
ampules or vials for these medications. The
mistaken administration of tranexamic acid
intrathecally resulted in seizures and ventricular
arrhythmias in the described cases.®®

Intrathecal administration of digoxin has
been associated with paraplegia and encepha-
lopathy (Figure 3).%1° A recent review of the
literature found at least 8 incidences of acci-
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Figure 1a: Look-alike vials of epinephrine and
ephedrine.
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Figure 1b: Look-alike vials of ondansetron and
phenylephrine.
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Figure 1c: Look-alike vials of metoclopramide and
ondansetron.

See “Medication Errors,” Next Page
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Figure 2: Look-alike vials of tranexamic acid, ropiva-
caine, and bupivacaine. While label colors and vial
sizes are different, the caps are blue and if stored
upright, may lead to selecting a vial based on cap
color. (Used with permission from ISMP).&
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Figure 3: Look-alike vials of digoxin and lidocaine.
(Used with permission from Anesthesia & Analgesia ).°

dental intrathecal injection of digoxin.' Addi-
tionally, the review found a total of 33 instances
of cardiovascular drugs accidentally adminis-
tered via the neuraxial route often associated
with devastating outcomes.’ In this review,
incorrect visual inspection of look-alike
ampules was found to be the most common
factor in the mistaken administrations.

An additional two examples occurred in two
separate instances when insulin was acciden-
tally administered instead of an influenza vac-
cine in a group care facility and for an employee
group. These incidents resulted in the hospital-
ization of multiple symptomatic individuals.™?
Both of these instances were attributed to the
similar appearances of the two vials.

PREVENTION TECHNIQUES

Regulatory agencies such as The Joint Com-
mission (TJC) and the Food and Drug Adminis-
tration (FDA) have identified these LASA errors
as a focus in the past several years and have
made efforts to eliminate them through educa-
tion and tools to decrease the risk. The Joint
Commission recommends that all hospitals
have their own LASA list of medications. Instead
of simply downloading one from the internet
unchanged, they recommend that each site

ceFAZolin dexameTHASONE DOBUTamine HumaLOG*
cefoTEtan desmedeTOMidine DOPamine HumuLIN*
cefOXitin diphenhydrAMINE ePHEDrine hydrALAZINE
cefTAZidime diazePAM EPINEPHrine HYDROmorphone
cefTRIAXone dilTIAZem fentaNYL hydrOXYzine
chlorproMAZINE LORazepam SUFentanil Solu-CORTEF*
cloNIDine niCARdipine PENTobarbitol SOLU-Medrol*
quiNIDine niFEDipine PHENobarbitol

*Brand names, which always start with a capital letter.

Figure 4: Tall Man Lettering of some drugs used in the perioperative setting. (https.//www.asahq.org/standards-and-
guidelines/statement-on-labeling-of-pharmaceuticals-for-use-in-anesthesiology ) (Reprinted with permission of the

American Society of Anesthesiologists, 1061 American Lane, Schaumburg, lllinois 60173-4973).

personalize the list to only include medications
that are administered at the individual sites and
utilize internal error reports associated with
LASA drugs.” They also recommend that the
lists should be reviewed and updated at least
annually.

In addition, the FDA has incorporated the “tall
man lettering” (TML) system for drug names
that may be confused due to similarities in
appearance or sound. The TML system is a
technique that utilizes uppercase lettering in a
portion of the drug labeling where confusion
may occur. For example, the written appear-
ance of dexmedetomidine and dexametha-
sone are similar and could lead to confusion.
Using TML, they would appear as dexmedeTO-
Midine and dexameTHASONE, drawing atten-
tion to the portions of the name which are
dissimilar. Medications that receive this labeling
modification are typically chosen because of
similarities that occur in the spelling of the med-
ication name, especially if these similarities
have previously resulted in a reported drug
error. The FDA also developed a computer
analysis tool that measures the phonetic and
orthographic similarities of the planned brand
name of the medication against datasets from
different sources including preexisting drug
brand and generic names. The FDA's intention
is to assist in developing proprietary names for
drugs that are less likely to cause errors.™ The
American Society of Anesthesiologists adopted
a statement on the labeling of pharmaceuticals
for use in anesthesiology in 2004 and it was
most recently updated in 2020." This docu-
ment addresses the hazards of LASA drugs and
includes a list of medications frequently used in
anesthesiology which have been identified as
high risk for LASA and the medication names
are formatted using the TML system (Figure 4).

Since 2008, the Institute for Safe Medication
Practices (ISMP) has maintained a list of often
confused drug names related to look-alike and
sound-alike characteristics.” However, due to

lack of standardization in the packaging of
medications, an additional list of medication
that are similar in appearance in the packaging
is difficult to compile.

Understanding that LASA medication errors
can occur at every stage of the medication use
process, ISMP and other groups have devel-
oped counter measures for each phase (pro-
curing, prescribing/ordering, verifying,
dispensing, administering, and stocking/stor-
ing).® The administration phase may be the
most vulnerable stage, as it is the least likely
stage to catch an error.®?° The following is a
partial list with abbreviated strategies for prob-
lematic LASA medications from the Institute of
Safe Medication Practices.®

PURCHASING
» Avoid stocking/purchasing medications in
which the manufacturer’s trademark symbol/
logo is larger than name of product.

» Ensure that names are evaluated by practitio-
ners who use them before adding to formu-
lary/inventory.

e Ask pharmacy to identify LASA concerns for
medications that are new or shortage substi-
tutes

ORDERING/PRESCRIBING
e Avoid abbreviations (e.g., MgS0O4, TXA),
stemmed, or stems (e.g.,“caines”), or short-
ened names (e.g., “dex”). Communicate the
full generic name and/or brand name.

e Brand and generic name should be dis-
played for problematic look-alike names in
the medication description field, on product
selection menus, and for search choices

» Build order sets with the indications for prob-
lematic names (e.g., hydrOXYzine for pruritus,
hydrALAZINE for hypertension).

See “Medication Errors,” Next Page
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ADMINISTRATION
¢ Before administering a medication, read the
container and/or pharmacy label when
obtaining from unit stock or AMDC. Never
rely solely on a partially turned label, the
color of a label/cap, the auxiliary warning, or
company graphics to identify a product.

STOCKING/STORING
¢ In anesthesia carts/trays, organize vials in a
label-up instead of cap-up position, and
avoid close proximity with LASA names (or
look-alike packaging and labeling, particu-
larly cap colors).

NOMENCLATURE
e For problematic look-alike medication
names, use tall man lettering on electronic
prescribing drug selection screens, order
sets, AMDC screens, smart infusion pump
screens, medication administration records,
and any other drug communication tools.

¢ If short names are permitted to search for
products or populate fields without enter-
ing the full medication name, require prac-
titioners to enter at least 5 letters during a
drug name search to reduce the number of
medications, including those with LASA
names, that appear together on a screen.
(https://www.ismp.org/resources/adopt-strat-
egies-manage-look-alike-andor-sound-alike-
medication-name-mix-ups)

CONCLUSION:

LASA medication errors have been described
as a preventable threat to a patient safety. The
oversight of the LASA drug dilemma is not just
the responsibility of the frontline health care pro-
fessional. There have been numerous strategies
recommended, but there are multiple strategies
for each of the stages of the medication use pro-
cess and many are challenging to implement,
particularly in a busy, fast-paced preoperative,
intraoperative, and postoperative setting. Cur-
rently, there is little that can be done about exist-
ing drug names with LASA implications other
than the suggested strategies. Health care pro-
fessionals, safety groups, and professional orga-

nizations should continue to work with
manufacturers, regulators, and naming entities
to explore opportunities to minimize the LASA
risks for drugs that are either new to the market
or in the pre-marketing stage.®

For more information, please visit the APSF
website “Look-Alike Drug Vial: Latest Stories &
Gallery at: https://www.apsf.org/look-alike-
drugs/#gallery
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