
PPRROOBBLLEEMM::  Cardiac and/or respiratory resus-
citation is an extremely stressful situation
during which healthcare practitioners have
little time for discussion and verification of

the patient’s treatment plan,
including medications. During
these medical emergencies—
often referred to as a code
blue—every second counts and
every errant action or inaction
can result in patient harm or
death. While studies regarding
medication errors during
codes1-3 have documented
variable incidence rates—from
less than 1%1 when studying

reported events to 15%2 from observations
during simulations—two facts are clear: 

Patient harm from medication errors
during code conditions is high1-5

Serious errors are often missed, even if
the patient died or is harmed, because
there was no suspicion that the drugs
actually caused or contributed to
the morbidity or mortality.2-3

For example, one study documented
that medication errors during codes are 39
times more likely to result in harm and 51
times more likely to result in death than
non-code related medication errors.1 This
finding is not surprising because many of
the drugs administered during a code are
high-alert medications, and patients are at
their most vulnerable state during medical
emergencies. In another study, researchers
who analyzed the actual drug content in
syringes used during code simulations
found substantial deviations from the
expected dose in 16% of the syringes,
suggesting that unrecognized medication
errors may be a major source of morbidity
and mortality in resuscitated patients,
including children.2

The types of errors that occur during codes
are varied. However, numerous studies have
suggested that the most common types of
errors occurring during codes are: dosing
errors, drug selection errors, drug prepara-

tion errors, administration technique
errors, and omissions.1-5 About a quarter
of these errors originate during dispensing/
preparation of the drug; about half origi-
nate during administration of the medica-
tion; and about 10% occur during the
prescribing process.1 In addition, a study
of mock pediatric resuscitations showed
that approximately one in five verbal
orders did not specify an exact dose, and
about half did not include the route of
administration.2 The wrong dose pre-
scribing errors that occurred during this
study2 included 10-fold overdoses, total
daily doses ordered as a single dose, and
ordering the wrong concentration of
dextrose for an infant. Furthermore, about
12% of the ordered drugs in this study
were never administered.  

Examples of actual errors that have been
reported to the ISMP Medication Errors
Reporting Program or errors published in

the referenced journal articles are
provided in Table 1 (page 2). Most
often, these errors involve reliance on
human calculations, miscommunica-

tion, protocol deviation, knowledge deficit,
or a dispensing device problem. Commonly
reported contributing factors include: look-
alike product packaging or drug names;
disorganized and nonstandard code carts;
excessive stock in code carts; distractions
caused by the hectic environment; poorly
communicated verbal orders; inexperienced
staff; alternative drugs in code carts during a
drug shortage; confusing or missing infor-
mation about drugs; and multiple concen-
trations of a drug in code cart drawers. 

A study published in 2008 also points out
that patients involved in codes are not the
only ones who may be affected by medica-
tion errors during the code.1 Other patients
assigned to staff who attend the code may
be victims of errors—called “collateral
damage” by the study authors. These
medication errors, which were rarely
harmful, were mostly missed respiratory

Adjust PRADAXA dose for
renal impairment. We hope health-

care practitioners are paying as much attention to
safe prescribing of the oral direct thrombin
inhibitor PRADAXA (dabigatran
etexilate mesylate) as they would
warfarin. In a recent report, Pradaxa
was prescribed by a cardiologist for
a patient with Stage IV chronic
kidney disease. The dose of the
medication was not adjusted for the
patient’s renal impairment. Instead
of the recommended dose of 75 mg
BID, the patient received 150 mg
BID. Upon a follow-up visit with the
cardiologist, the patient complained
of weakness, black tarry stools, and was also
found to have a low hemoglobin and hematocrit.
The physician immediately sent the patient to a

local emergency depart-
ment. The patient was ad-
mitted to the intensive care
unit with a massive gastroin-
testinal bleed. The patient
was given multiple units of
fresh frozen plasma and
packed red blood cells, and

eventually his hemoglobin and hematocrit
returned to safe levels, allowing his transfer to a
progressive care unit. Among the  precautions for
Pradaxa are several drug interactions and a
recommended dose of 75 mg BID for patients
with a creatinine clearance (CrCL) of 15-30
mL/min. Dosing recommendations for patients
with a CrCL less than 15 mL/min or on dialysis
are not provided on the label.

Important recall. We don’t typi-
cally publish recalls, but we occasional-

ly make exceptions for very serious issues. Such
is the case this week. An individual manufactur-
er’s bottle of HYDROcodone bitartrate and aceta-
minophen tablets (10 mg/500 mg) was found
incorrectly labeled with a PHENObarbital 32.4 mg
tablet label. Both products are manufactured by
Qualitest Pharmaceuticals. Obviously, unintention-
al administration of HYDROcodone and aceta-
minophen can lead to serious adverse events.
Also, missed doses of PHENObarbital could
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therapy treatments that were supposed to
be administered by respiratory therapists
who were busy attending a code. 

SSAAFFEE PPRRAACCTTIICCEE RREECCOOMMMMEENNDDAATTIIOONNSS::
Ideally, reducing the incidence of
emergency resuscitations would simultane-
ously reduce the incidence of errors during
codes. Interventions such as ensuring
adequate patient-to-staff ratios for appro-
priate monitoring and the ability to activate
rapid response teams to address ongoing
concerns with the patient’s condition before
it deteriorates into a code situation can help
in this regard. However, there will always be
unstable patients who are vulnerable to
codes, and patients who arrive at the
hospital in full cardiac and/or respiratory
arrest. Thus, organizations need to address
medication error risks that may be present
during these unique and often chaotic
situations. One study1 that examined
medication errors associated with codes
showed that action to reduce the risk of
similar errors was documented for only 29%
of the errors. When action was taken, the
most common strategies were to inform
staff who made the error and provide

additional education—both low leverage
strategies. Less than 5% of the errors
resulted in system- or policy-level action.

Table 2 (page 3) provides a list of strategies
to decrease the risk of medication errors
during codes. The list can be used to assess
current practices and establish an action
plan with high-leverage strategies that are
more likely to reduce the risk of errors dur-
ing codes.  
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Please encourage your patients and staff to visit www.consumermedsafety.org often. It may save a life!

result in loss of seizure control. The recall
includes HYDROcodone bitartrate and acetamin-
ophen tablets (10 mg/500 mg) with NDC 0603-
3888-20 (60 count) and Lot Numbers T150G10B,
T120J10E, and T023M10A. Also included in the
recall are PHENObarbital tablets (32.4 mg) with
NDC 0603-5166-32 (1,000 count) and Lot
Numbers T150G10B, T120J10E, and T023M10A.
Recalled lots were distributed between
September 21 and December 29, 2010, to whole-
sale and retail pharmacies nationwide (including
Puerto Rico). However, the FDA notice was just
released this week. For details, visit: www.fda.gov/
Safety/MedWatch/SafetyInformation/SafetyAlerts
forHumanMedicalProducts/ucm242527.htm. 

Federal legislation to address
drug shortages. Legislation was

introduced in the US Senate on February 7, 2011,
by Sens. Amy Klobuchar (D, MN) and Robert
Casey, Jr. (D, PA) to support FDA efforts to
address drug shortages (http://klobuchar.sen
ate.gov/newsreleases_detail.cfm?id=330941&).
The legislation was supported by ASHP, ISMP, and
several other organizations, including the American
Society of Anesthesiologists, the American Society
of Clinical Oncology, and the American Hospital
Association. The legislation would require drug
manufacturers to notify FDA of events that may
result in a drug shortage, such as a manufacturing
problem, difficulty obtaining raw ingredients for a
product, or a decision to stop producing a product.
Currently, companies are only required to notify
FDA of an impending shortage or decision to stop
production if they are the sole provider of the drug
and it’s a medically necessary product; but even
then, companies rarely report impending shortages.

Nicotine—nitroglycerin patch
mix-up. A pharmacist told us about two

incidents in which nicotine transdermal patches
were dispensed to patients instead of nitroglycerin
patches. The patches were stored alphabetically
by generic name in the pharmacy where techni-
cians manually pulled the medications; they were
not dispensed by an automated robot. The nicotine
and nitroglycerin patches wound up side-by-side
and were in similar looking packages. Since the
incident, the pharmacy has changed and relabeled
the shelving locations of these products and made
staff aware of the newly located stock. Nicotine
patches kept in some clinical areas have also been
removed since providing nicotine in place of nitro-
glycerin, or nitroglycerin in place of nicotine, is
likely to cause serious adverse effects.  

SafetyBriefs continued from page 1

Type of Error Error Description
Wrong dose Patient was started on a weight-based DOPamine drip, but the weight in

pounds was entered as the kg weight and used to calculate the dose.1

Physician prescribed 0.4 mg (0.033 mg/kg) of atropine IV for a 12 kg child,
instead of the recommended dose of 0.12-0.24 mg (0.01-0.02 mg/kg).2

Physician prescribed succinylcholine 1.4 mg (0.2 mg/kg) for a 7 kg child
instead of the recommended dose of 14 mg (2 mg/kg).2

A DOPamine drip was programmed to infuse 10 mcg/kg/hour instead of the
intended 10 mcg/kg/minute.

Wrong concentration A DOPamine 250 mL premixed bag containing 200 mg (0.8 mg/mL) was
found in the drawer reserved for 400 mg (1.6 mg/mL). 
Physician prescribed dextrose 50% IV for a 4 kg infant instead of dextrose 10%.2

Pharmacy stocked the code cart with atropine 0.5 mg instead of 1 mg
syringes. Both concentrations came in almost identical packaging. 

Wrong drug Nurse found a vial of furosemide instead of midazolam on the code cart; both
products came in the same size vials with orange caps (Hospira).
An infusion chart on a code cart had DOPamine information listed on the front
and DOBUTamine information on the back, risking confusion with two known
look-alike/sound-alike drug names. 

Delayed or omitted
doses

An empty box of EPINEPHrine syringes was found in the code cart; the drug
was not available immediately for administration.
When the locked code cart was opened, a nurse found that the drug tray had not
been exchanged after the prior code. Key drugs needed during the code were missing.

Medication delivery
device problem

Healthcare provider injected his own thumb when attempting to administer
EPINEPHrine to a patient using an EpiPen.
Baxter’s prefilled syringes of adenosine (6 mg/mL, 2 mL syringes) were incom-
patible with the CLAVE needlefree connectors.

Table 1. Examples of hazards and errors associated with codes
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New ISMP staff. We are pleased to
announce that Christina Michalek, RPh, BS,
FASHP, has joined ISMP as a Medication
Safety Specialist and member of the ISMP
consulting team. Chris has served as a
consultant and advisor to ISMP since 2001.
She has over 20 years of hospital pharmacy
practice experience, the majority of which was
spent in leadership roles, including director of
pharmacy at the Lehigh Valley Health Network,
Muhlenberg Campus, and Doylestown Hospital,
both in PA. Chris has extensive experience in
implementing health-system technologies
including robotic dispensing and bedside bar-
coding. She is also a past ISMP CHEERS
Volunteer Award (2009) recipient.

Unique 2-day program. Attend
ISMP’s Medication Safety INTENSIVE
workshop, a live, one-of-a-kind, interactive
program with ISMP staff that will teach you
how to approach medication safety “through
the eyes of ISMP.” The workshop will be held
in two locations during 2011. For details, visit:
www.ismp.org/educational/MSI. 

ISMP webinar. On March 3, ISMP will
present Safe Injection Practices: A Call to
Action. A recent online survey revealed an
alarming lapse in basic infection control
practices associated with the use of needles,
syringes, and vials. Webinar participants will
hear from representatives of the Food and Drug
Administration (FDA), Centers for Disease
Control and Prevention (CDC), The Joint
Commission, and the Premier Institute’s lead
author of the published online survey on
injection practices as they lead a discussion
on safe injection practices. For details, visit:
www.ismp.org/educational/webinars.asp.

Special  Announcement s . . .
Code Cart Access and Standardization

Utilize separate adult and pediatric code carts as needed based on the age and weight ranges of patients served. Areas
that treat both adult and pediatric patients (including the emergency department and operating room) should have both
carts available, with clear directions regarding their appropriate use. If universal code carts must be used, provide
separate, labeled adult and pediatric emergency drug trays/drawers in the cart. Use code carts only for codes.
In units that provide care to neonates (including obstetrical units), supply a designated neonatal emergency
drug box/tray on the neonatal/pediatric code cart with medications and concentrations that are appropriate
for neonates and match applicable protocols and dosing guidelines. 
Standardize common code cart equipment (e.g., defibrillators) whenever possible throughout the organization.

Code Cart Stock
Require the pharmacy & therapeutics (P&T) or critical care committee to approve emergency drug references provided
on carts and the emergency medications stocked in the carts, including concentrations, container sizes, and quantities.
Assign full responsibility to pharmacy for stocking/restocking all medications and medication trays, including respirato-
ry medications (which should be stored within the locked cart, not on top) on all code carts in all areas. 
Provide drugs in ready-to-use syringes/premixed solutions as much as possible to avoid error-prone calculations and
admixture during codes. Limit the availability of multiple-dose vials (e.g., EPINEPHrine 30 mL vials). 
Provide all medications required in current ACLS/PALS protocols in code carts. Do not stock medications not required
in protocols (e.g., neuromuscular blocking agents) if they can easily be accessed from unit stock. 
Provide appropriate diluents and base solutions in amounts that correspond to protocols and/or drug references.
Stock carts with equipment that is compatible with usual drug delivery system devices. (e.g., administration
sets for current pumps in use, prefilled syringes that are compatible with needleless systems).
Stock pediatric and neonatal emergency drug exchange trays/drawers with pediatric-specific and neonatal-
specific formulations of drugs (e.g., atropine, sodium bicarbonate, dextrose) that match pediatric and neonatal
protocols and dosing guidelines (e.g., Broselow tape) used in the organization. 
Provide preprinted, ready-to-use labels in code carts for infusions that must be prepared during a code.
Label each drug compartment in the code cart with the generic drug name and concentration, avoiding drug
name abbreviations and unsafe dose expressions (e.g., trailing zeros).
Establish a process for identifying expiration dates of the drugs stocked in code carts, and require review of these
dates when the cart is checked to ensure proper replenishment of medications prior to their expiration dates.
Provide a photo/illustration of the contents and layout of each drawer along with a list of code cart contents
in a binder on top of the cart for staff reference and familiarization with its contents. 

Accessibility of Drug Information During Codes
Provide standardized emergency drug reference sheets and IV titration dosing guides for all drugs (in the concentra-
tions provided) in the cart. Include admixture information, dosing instructions, maximum dose limits, infusion rates, and
instructions for administration. Ensure that the reference guidelines are consistent with the concentrations and dose
expressions used with pumps, and the information is listed in the order it will be entered into the infusion pumps. 
For code carts on units that treat pediatric and/or neonatal patients, provide titrated drug dosing guides covering each
weight from 1 to 40 kg (in 0.5 kg increments up to 5 kg and then 1 kg increments). If the Broselow tape is used,
require the P&T committee to approve the dosing guidelines on the tape, ensure the most current tape is available, and
verify that the drug doses/concentrations on the tapes are congruent with the doses/concentrations in the cart. 
For pediatric patients, place a copy of the appropriate weight-based emergency drug dosing guidelines on the patient’s
chart and at the bedside; review and update on a scheduled basis as appropriate (e.g., weekly for NICU patients).  
Make any drug reference materials (e.g., drug reference sheets and dosing guides) provided on code carts
available electronically so practitioners can download the materials onto personal digital assistant devices. 
Include ACLS- and/or PALS-trained pharmacists on code response teams whenever possible. (Some hospitals also have
the pharmacist bring a pre-stocked work cart with them, which includes additional supplies, medications, and drug ref-
erence sheets protected under a Plexiglas cart top that also serves as a work surface.)
Designate who/what area responds to codes in ancillary departments/unusual locations (e.g., radiology, cafeteria). 

Before, During, and After Codes
If smart pumps are available, include drug infusions used during/immediately after resuscitation in the drug library, and
set default starting doses so the pumps will infuse at the correct rate once the patient’s weight has been entered. 
Conduct regular simulation codes (adult, pediatric, neonatal) to help staff learn expected roles and practice clinical skills,
including practice with prescribing/verifying appropriate medications and doses, finding medications in the cart, drawing
exact doses into syringes, administration guidelines for specific drugs, preparing infusions, and programming pumps.  
During the emergency, repeat back verbal medication orders for verification and clarify incomplete orders.
Conduct regular, internal interdisciplinary code review/debriefing meetings with staff who responded to the
codes to obtain feedback regarding specific problems and suggested improvements.
Establish clear roles and responsibilities for post-code procedures, including timely restocking of the cart. 

Codes continued from page 2
Table 2. Risk-reduction strategies to prevent medication errors during codes  
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ISMP Safe Medication Management Fellowship
Date and Location: The 12-month Fellowship commences in July 2011 at the Horsham, PA (near Philadelphia) office of the Institute for Safe
Medication Practices (ISMP). Relocation to the Philadelphia area is required.

Description: This ISMP Fellowship program helps prepare healthcare professionals to lead the way in medication safety. The unique year-long
Fellowship offers an experienced healthcare professional an unparalleled opportunity to learn from and work with some of the nation’s top experts in med-
ication safety and benefit from the Institute’s years of experience and solid reputation. Now in its 19th year, the Fellowship allows the candidate to work
collaboratively with every kind of healthcare setting to develop and implement interdisciplinary error-prevention strategies. Graduates of this program have
been sought for employment in medication safety positions in healthcare systems, regulatory agencies, the pharmaceutical industry, and ISMP.

FDA-ISMP Safe Medication Management Fellowship
Date and Location: This 12-month Fellowship commences in July 2011. The candidate will spend 6 months at ISMP in Horsham, PA (near
Philadelphia) and 6 months at the FDA in Silver Spring, MD (near Washington, DC). Relocation to the Philadelphia and Silver Spring areas are required.

Description: This Fellowship program is a joint effort between ISMP and the U.S. Food and Drug Administration (FDA), Center for Drug Evaluation and
Research, Office of Surveillance and Epidemiology, Division of Medication Error Prevention and Analysis (DMEPA). The Fellowship allows the candidate to
benefit from ISMP’s years of experience devoted to medication error prevention and safe medication use. At the FDA, valuable regulatory experience is
gained by working with the division focused on medication error prevention. Six months in each organization enhances the Fellow’s opportunity to work
with a diverse group of medication safety experts.

Candidate Qualifications (for either Fellowship)
Applicants must be healthcare professionals with at least 1 year of postgraduate clinical experience (or have completed a residency program for the FDA-
ISMP joint Fellowship). Pharmacists, physicians, physician assistants, nurse practitioners, and nurses with risk management, qualify improvement, or
patient safety experience are welcome to apply. FDA and ISMP seek dedicated individuals with a strong commitment to improving medication safety, the
ability to work in a fast-paced and often-changing environment, and a high comfort level with working independently or in a collaborative process.

How to Apply: Information and applications can be found at: http://ismp.org/profdevelopment/default.asp. Applications can also be requested by calling
215-947-7797 or via email to fellowship@ismp.org or Samantha.Cotter@fda.hhs.gov.

AAllll  aapppplliiccaattiioonnss  mmuusstt  bbee  ssuubbmmiitttteedd  bbyy MMaarrcchh  3311,,  22001111..

Two Unique 1-Year Learning Opportunities 
in Medication Error Prevention
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