
ISMPhas longbeen an advocate for theuse
of standard order sets to minimize incorrect
or incomplete prescribing, standardize
patient care, and ensure clarity when
communicatingmedical orders.1-3 Whether
in electronic or paper format, well-designed
standard order sets have the potential to:

Integrate and coordinate
care by communicating best
practices through multiple
disciplines, levels of care, and
services4

Modify practice through
evidence-based care4

Reduce variation and un-
intentional oversight through
standardized formatting and
clear presentation of orders1-4

Enhance workflow with pertinent
instructions that are easily understood,
intuitively organized, and suitable for
direct application to current informa-
tion-management systems and drug
administration devices1-4

Reduce the potential for medication
errors through integrated safety alerts
and reminders1-4

Reduce unnecessary calls to prescribers
for clarifications and questions about
orders. 1-4

However, if standardorders arenot carefully
designed, reviewed, and maintained to
reflect best practices and ensure clear
communication, they may actually
contribute to errors—many of which have
been described in our newsletters and still
occur today. In fact, the ISMP consulting
team often identifies dozens of serious
problems related to the content, format,
and approval/maintenance of standard
order sets when visiting healthcare organi-
zations of all sizes and types. Below we
describe the importance of paying careful
attention to the design and maintenance of
standard order sets as well as provide
examples of commonly observed problems
that can lead to serious errors. GGuuiiddeelliinneess
ffoorr  SSttaannddaarrdd  OOrrddeerr  SSeettss to help avoid these

problems can be found on our Web site at:
www.ismp.org/Tools/guidelines/default.asp.

Content
Careful attention to the content of stand-
ard order sets helps ensure they: 1) are
complete, 2) include important orders be-
yond what the prescriber may initially
consider (e.g., specific monitoring require-
ments), 3) reflect current best practices,
and 4) are standardized among various prac-
titioners who provide care to patients.1-4

Examples of frequently observed problems
with the content of standard orders follow.

Numerous practitioner-specific order
sets for the same conditions resulting in
variability in the clinical management of
these patients
Content that is a compilation of
multiple prescribers’ preferences
instead of a streamlined, consensus-
based order set
Outdated order sets that do not reflect
current evidence-based or best
practices
Incorrect or outdated terminology used
to prescribe therapy (e.g., prescribing a
“heparin lock flush” when only saline is
used to flush the port) 
Mistakes and inaccuracies in the
orders, such as incorrect or missing
doses (e.g., magnesium sulfate 16 g
instead of 16 mEq), routes, frequencies
of administration, and rates of infusion;
typos; and spelling errors, particularly
with drug names
Order set includes a medication that is
typically contraindicated in the targeted
population (e.g., aspirin on pediatric
order sets)
Order set does not include duration of
therapy if appropriate (e.g., ketorolac
limited to 5 days)
Order set includes potentially dangerous
combinations of products (e.g., IV
morphine and epidural HHYYDDRROO--
morphone/bupivacaine, with boxes that
allow both orders to be activated)

Access to ambulatory lab info
only includes prescribers. Last

week, Quest Diagnostics, a provider of diagnostic
testing, and Surescripts, a company that operates
an electronic routing service that links electronic
prescriptions to community pharmacies,
announced an agreement to form an integrated
service to make lab information widely
accessible to physicians. After the
media release, we contacted
Surescripts to recommend including
community pharmacists among the
professionals who can access lab
values via this collaborative effort.
Community pharmacy access to lab
information such as INR, serum
potassium, creatinine, hepatic
enzymes, drug levels, and other lab
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KAPIDEX is now DEXILANT. Last
year, soon after the proton pump
inhibitor KAPIDEX (dexlansoprazole)

was marketed, FDA and ISMP began to receive
reports that Kapidex was being confused with
CASODEX (bicalutamide), which is used for
metastatic prostate cancer. Some errors had the
potential to be harmful. For example, one error
involved dispensing Casodex instead of Kapidex to
a female patient; the drug is contraindicated for
women. Confusion has also been reported between
Kapidex and KADIAN (morphine sulfate). Both
drugs are available as capsules and share a 60 mg
strength. The good news is that last week FDA and
Takeda Pharmaceuticals announced that
DEXILANT will be the new brand name for
Kapidex to improve safety. However, a foreign
homophonic product, CAPADEX, containing
acetaminophen and propoxyphene (similar to
DARVOCET) is available in Australia, New Zealand,
and online. At least one Web site requires no
prescription. Some of the errors between Kapidex
and Casodex happened when Kapidex was spelled
as “Capidex.” So people searching for Kapidex
using the incorrect spelling might happen upon
Capadex in error. This may occur more often when
Kapidex disappears from web searches and drug
indexes because practitioners might try to find the
drug using the wrong spelling.
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data would allow pharmacists to better monitor
ambulatory care patients and rapidly detect
potential adverse drug events (ADEs). For many
years, pharmacy graduates have been taught the
clinical skills necessary for drug monitoring and
medication management; yet the most basic tool
has been missing: access to lab test values in the
outpatient setting. We believe Surescripts and
Quest should actively consider working with
pharmacy organizations, corporate pharmacy
leaders, and others to utilize pharmacists and
pharmacy systems in this manner. The Institute of
Medicine (IOM) recognized the enormous
potential community pharmacists have to dramati-
cally reduce ADE problems known to cost billions
of dollars annually (Institute of Medicine.
Preventing Medication Errors. Aspden P,
Cronenwett L, Bootman L. eds. National Academy
Press: Washington, DC; 2006). The IOM report
stressed that patients need appropriate monitoring
(lab tests) to detect any harm resulting from
chronic use of medications, and for all clinicians to
have immediate access to complete patient infor-
mation and point-of-care reference information.
The IOM recognized the pharmacist’s ability to
monitor the effectiveness of drug therapy through
computerized pharmacy and laboratory database
systems, noting that this is an important advance
in assessing patient responses to medications. This
new opportunity to improve safety and reduce
healthcare spending must be seriously contem-
plated as part of the endeavor between Quest and
Surescripts. We’ve made our opinions known to
Surescripts, which is owned by the National
Community Pharmacists Association, the National
Association of Chain Drug Stores, CVS Caremark,
Express Scripts, and Medco Health Solutions. We
are optimistic they will begin to work on ways to
provide community pharmacists with lab results.

Carton may hold multiple lot
numbers and expiration dates.

An unusual situation was reported involving
outsourced ropivacaine 0.2% in 0.9% sodium
chloride, packaged by PharMEDium in a 100 mL
CADD cassette. The product was shipped in
cartons of 5 cassettes. Contained in the carton
were cassettes with 3 different lot numbers, each
with a different expiration date (see Figure 1 on
page 3). The person who reported this said that
his hospital routinely stocks these cassettes in an
automated dispensing cabinet (ADC) with
expiration date tracking turned on. That means
that the technician loading the product has to

Order set includes two or more medica-
tions with known drug interactions 
An exhaustive variety of medications
to cover every possible scenario a
patient may face (e.g., orders that
include multiple analgesics by various
routes, laxatives, antacids, a bedtime
sedative, antidiarrheal, antiemetic,
and others); we’ve previously called
these “Don’t bother me” orders, which
lead to crowded medication adminis-
tration records and leave treatment
decisions to nurses’ subjective,
variable judgment
Order set includes organization-prohib-
ited orders or ambiguous blanket orders
such as “take home meds” or “resume
pre-op orders”
“If…then” orders that inappropriately
shift responsibility from the prescriber
to the nurse or pharmacist to determine
whether an order should be activated
(e.g., give RhoGAM if indicated)
Types and/or frequency of necessary
patient assessments (e.g., pulse
oximetry) and laboratory monitoring are
not specified 
Orders to address known potential
emergencies not specified (e.g., rescue
agent available, when to administer the
rescue agent or call the prescriber) 
Single and/or multiple analgesics
which, if administered as frequently as
prescribed, could result in an overdose
(e.g., acetaminophen or opioid toxicity)
Dosing guidance not provided (e.g.,
mg/kg or mg/m2 dose not specified
along with the calculated dose, particu-
larly for neonatal/pediatric drugs and
chemotherapy; safe dose range or
maximum safe doses not specified;
dosing parameters for titrated drugs not
provided)
Chemotherapy order sets that include
the total course dose instead of the
single, daily dose
Incomplete medication orders, such as: 

Medications without indications
Medications prescribed by volume
or number of tablets rather than the
actual dose 
Titrated medications without a
measurable description of the
desired effects, rate of titration, and
maximum doses that should not be

exceeded and/or the dose at which
the prescriber should be called 
Administration directions not
provided (e.g., timeframe for IV
push or bolus doses)

Critical clinical decision support infor-
mation, reminders, precautions, and/or
safety measures not included, such as: 

Monitoring requirements 
Administration precautions 
Adjustments for renal impairment or
age
Maximum adult total dose of aceta-
minophen not to exceed 3 to 4 grams
per 24 hours 

Format
The format of standard order sets can
make them easier to read and compre-
hend, remind staff to document pertinent
information about the patient and
prescribed therapy, and draw attention to
important information. Elements of
format include font style and size; use of
white space; adequate space for
handwritten entries; arrangement of the
information; prompts for information;
appropriate use of symbols, abbreviations,
dose designations, punctuation, and
capitalization; layout and design of the
orders and other important information;
and directions for using the standard
orders.1-4 Examples of frequently
observed problems with the format of
standard order sets are provided below.

FFoonntt  ssttyyllee  aanndd  ssiizzee
Elaborate serif fonts are used, which are
harder to read
Less than a 12-point font size is used 

UUssee  ooff  ssppaaccee
Order sets are crowded and don’t allow
space for handwritten entries 
No space is provided between the drug
name and dose (e.g., propranolol20 mg
can be misread as 120 mg), or the
numerical dose/volume measure and
the unit of measure (e.g., 3Units can be
misread as 30 units)
Check boxes are too small or too close
together, allowing a single check mark
to accidentally mark more than one box,
thus activating unintended orders
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assign an expiration date when loading or refilling
supplies. Unaware of other products with different
lot numbers and expiration dates shipped within
the same carton, the technician did not examine
each item separately and, therefore, entered
erroneous information into the ADC. The practice
of shipping products with multiple lot/expiration
dates in the same carton is certainly not ideal.
This was the first we’ve heard of the situation, but
we have since learned that this is typical for other
PharMEDium products as well as products from at
least one other outsourcing company. PharMED-
ium agreed to consider our suggestion of placing
prominent auxiliary labeling on the outer carton if
products with differing expiration dates are
shipped in the same carton. 

Errors with insulin. In reported
events in Pennsylvania (PA) involving

insulin products, 52% led to situations in which a
patient may have received or did receive the
wrong dose or an omitted dose of insulin. Visit
the PA Patient Safety Authority’s Web site
(www.patientsafetyauthority.org/EducationalTools/
PatientSafetyTools/insulin/Pages/home.aspx) to
download a sample tool with outcome and
process measures that can be used to identify
and monitor problems with the use of insulin.
ISMP is contracted through ECRI Institute to
provide analysis and recommendations on
medication-related reports submitted to the PA
Patient Safety Authority (through the PA Patient
Safety Reporting System).

Is it “units” or a 4? We recently
became aware of a situation in the

United Kingdom where a nurse at a long-term
care facility misread an order for “8U” of insulin
as 84 units. This resulted in the death of a criti-
cally ill diabetic patient with pneumonia. In most
cases where a medication error has occurred as a
result of misinterpreting the letter “U,” a zero has
been seen, causing a ten-fold overdose. We do not
have a photo of the errant order in the above
case, but a similar error happened in the US years
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SSyymmbboollss,,  aabbbbrreevviiaattiioonnss,,  ddoossee  ddeessiiggnnaattiioonnss,,
ppuunnccttuuaattiioonn

Use of error-prone apothecary system or
household measurements  
Brand names listed without generic
names; generic names for single brand
products without brand name
Commas not appropriately placed when
using whole numbers over 999 to
express a dose (e.g., heparin 1000 units
vs. heparin 1,000 units)
Large doses expressed using numerous
zeros instead of word terminology (e.g.,
1,000,000 vs. 1 million)
Use of error-prone symbols, abbrevia-
tions, drug name abbreviations, drug
name stems, undefined drug protocol
acronyms, or coined names (e.g., magic
mouthwash) (see ISMP’s List of Error-
Prone Abbreviations, Symbols, and Dose
Designations at: www.ismp.org/tools/
errorproneabbreviations.pdf)  
Use of trailing zeros or decimal points
without a leading zero when expressing
doses
Look-alike drug names listed without
using standardized tall man letters to
help differentiate them (see the FDA
and ISMP Lists of Look-Alike Drug
Name Sets With Recommended Tall
Man Letters at: www.ismp.org/tools/
tallmanletters.pdf) 

PPrroommppttss  ffoorr  ppaattiieenntt  iinnffoorrmmaattiioonn
Lack of prompts for patient allergies with
description of the reactions; actual
weight (in kg or grams only); body surface
area for oncology patients; diagnosis/
comorbid conditions (e.g., diabetes
mellitus, liver or renal impairment,
behavioral health disorders, hyperten-
sion); and pregnancy/lactation status 

LLaayyoouutt  aanndd  ddiirreeccttiioonnss  ffoorr  uussee
Confusing numbering system for
orders; numbers may be misinterpreted
as the dose of the medication  
Randomly grouped treatment, proce-
dure, and medication orders in which
medications may be overlooked among
other types of orders
Orders for two different medications on
the same line, increasing the likelihood
that one of the orders is overlooked
Orders with the drug name and

dose/strength on different lines  
Multiple pages of standard order sets
that are not numbered as “page 1 of 3,”
“page 2 of 3,” and “page 3 of 3,” etc.
Alphabetized lists of drugs from which
to choose, with look-alike names near
each other 
The drug strength/concentration or
dosage form most commonly used
appears near the bottom of the list where
it is less likely to be selected 
Complex order sets (e.g., TPN) that list
additives in a different sequence and
doses in different units (e.g., mg vs.
mEq) and different concentrations
(mg/mL vs. mg/liter) than the pharmacy
order entry system 
Patient-controlled analgesia orders that
list dosing and infusion rate parameters
in a different sequence and strength
presentation than the infusion pumps
used to deliver the medications 
Important patient information (e.g.,
allergies, weight) appears at the bottom
of the screen/form, which the prescriber
may fail to observe or notice only after
the orders have been activated 
No directions for completing the order
set and activating desired orders 
Inconsistent placement of check boxes
(e.g., at the beginning or end of the listed
medication [as on many medication
reconciliation forms])
List of all possible medication orders not
separated with “OR” when only one
choice is expected (fosters the use of
multiple medications)  
No prompts on neonatal, pediatric, and
oncology order sets to require the
prescriber to include the mg/kg or
mg/m2 dose for drugs prescribed
according to weight or body surface area,
the calculated dose, the actual dates of
administration, and the cycle number
(for chemotherapy regimens)   
Nonstandard location and format for
dating/timing the orders; signing the
orders; name of the hospital; name of the
order set; page number; date of review;
placement of a barcode (if applicable) 

Approval and Maintenance 
Managing the initial approval of standard
order sets and keeping them current

Guidelines continued from page 2 
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Figure 1. Container label lists differing lot
numbers and expiration dates, but not promi-
nently.

HIGH-ALERT

HIGH-ALERT

Join ISMP in celebrating National Patient Safety Awareness Week: March 7-13

http://www.patientsafetyauthority.org/EducationalTools/PatientSafetyTools/insulin/Pages/home.aspx
http://www.ismp.org/tools/errorproneabbreviations.pdf
http://www.ismp.org/tools/tallmanletters.pdf


March 11, 2010 Volume 15  Issue 5

4

ago where 44 units of two insulins were given
instead of 4 units (see Figure 1). The abbreviation
U has also been misread as “cc,” which has

resulted in infusion rate errors with IV insulin.
Great progress has been made in eliminating “U”
as an abbreviation for units, thanks to The Joint
Commission’s “Do Not Use” list, but most of all,
thanks to your persistence in teaching others
about this and other dangerous abbreviations. 

Root cause analysis pub-
lished. On July 5, 2006, a 16-year-

old pregnant patient at a hospital in Wisconsin
was tragically given an infusion of epidural bupiva-
caine and fentaNYL intravenously. Within minutes,
the patient experienced cardiovascular collapse.
Although a healthy infant was delivered by
cesarean section, the medical team was unable to
resuscitate the mother. The event led to the
dismissal of the nurse involved, Julie Thao, who
was later charged with a felony criminal offense.
The hospital invited ISMP to conduct an
independent root cause analysis (RCA) of the
event. Now, in cooperation with hospital
leadership, the analysis appears in the March 2010
issue of The Joint Commission Journal on Quality
and Patient Safety, along with accompanying
editorials by Drs. Lucian Leape and Charles
Denham, which examine the hospital’s response to
the error and the effect on the “second victim”—
the nurse involved in the error. 

Free medication safety videos.
The latest medication error-related FDA

Patient Safety News videos (created in cooper-
ation with ISMP) are available for free viewing or
downloading at: www.ismp.org/Tools/fdavideos.asp. 
Just a few of the videos are listed below, with
many more available on our Web site!

present numerous challenges to organiza-
tions. Without a standard process to
address the approval and revision of
standard orders, unacceptable variations
in care and errors are possible. Examples
of frequently observed problems with the
approval and maintenance of standard
orders follow.

Order set never approved by the
organization’s pharmacy and therapeu-
tics (or another appropriate)
committee
Outdated order sets that have not
undergone recent clinical review
Old typed preprinted order sets that
are copies of copies (information cut
off, stray marks on the forms)
Outdated order sets that are still in use
for months/years after new/revised
order sets have been adopted  
Staff unable to access updated order
sets online via an Intranet
Order sets sent or brought into the
hospital from physician offices or other
hospitals that have never been
approved
Order sets that include nonformulary
items, drugs with therapeutic substitu-
tions not specified, and medications
that have been withdrawn from the
market or have new boxed warnings
that should limit their use 
Order sets with conflicting instructions
that do not coincide with current
hospital policy (e.g., drug verification
checking processes) and equipment
(e.g., types of infusion pumps available)
Order sets without a tracking number
and approval/revision date

Ensuring consistent use of well-designed
order sets and maintaining the orders in
accordance with best practices requires
vigilance and a team approach.4 Because
standard order sets are often an important
component for implementing clinical
protocols, algorithms, critical pathways,

and guidelines, organizations should estab-
lish an interdisciplinary process with rules
to help design, evaluate, use, and maintain
these orders. Professional staff need clear
directions to follow if they encounter order
sets that do not comply with these rules.

To assist with the evaluation of order sets,
ISMP has created GGuuiiddeelliinneess  ffoorr  SSttaannddaarrdd
OOrrddeerr  SSeettss in the form of a checklist, which
is on our Web site (www.ismp.org/
Tools/guidelines/default.asp). Additionally,
in the Agency for Healthcare Research and
Quality publication, AAddvvaanncceess  iinn  PPaattiieenntt
SSaaffeettyy::  NNeeww  DDiirreeccttiioonnss  aanndd  AAlltteerrnnaattiivvee
AApppprrooaacchheess, Ehringer and Duffy have
published findings from a study they
conducted on preprinted orders and how
they can be used to promote best practices
(www.ahrq.gov/downloads/pub/advances2/
vol2/Advances-Ehringer_17.pdf).4 The
authors include several tables and an
appendix that can be used to guide the
creation and review of standard order sets.
With these two resources, hospitals can
begin to establish an effective process for
designing, evaluating, updating, and
enforcing safe use of standard order sets.

RReeffeerreenncceess::
11))  ISMP. Design of preprinted cancer chemotherapy
order forms is critical for patient safety. ISMP
Medication Safety Alert! 1996;1(3):2. 
22))  ISMP. Designing preprinted order forms that pre-
vent medication errors. ISMP Medication Safety Alert!
1997;2(8):1-2. Available at: www.ismp.org/Newsletters/
acutecare/articles/19970423.asp.
33))  ISMP. It’s time for standards to improve safety with
electronic communication of medication orders. ISMP
Medication Safety Alert! 2003;8(4):1,3-4. Available at:
www.ismp.org/Newsletters/acutecare/articles/200302
20.asp. 
44))  Ehringer G, Duffy B. Promoting best practice and
safety through preprinted physician orders. In:
Henriksen K, Battles JB, Keyes MA, Grady ML, edi-
tors. Advances in patient safety: New directions and
alternative approaches. Vol. 2. Culture and Redesign.
AHRQ Publication No. 08-0034-2. Rockville, MD:
Agency for Healthcare Research and Quality; August
2008. Accessed on February 9, 2010, at:
www.ahrq.gov/downloads/pub/advances2/vol2/Advanc
es-Ehringer_17.pdf.  
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Figure 1. The dose was 4 units of each
insulin, but the patient received 44 units of
each, more than a ten-fold overdose. 

Please encourage your patients and staff to visit www.consumermedsafety.org often. It may save a life!
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ISMP’s Action Agendas, presented quarterly in its acute care newsletter, give hospitals information on current medication safety problems,
prevention recommendations, and a framework to create an ongoing process for reviewing risks and avoiding harmful events. 

Now an ongoing series of ISMP Action Agenda webinars led by ISMP’s President Michael R. Cohen can help you bring your medication safety
review process to life and support your existing medication safety agenda. These webinars are designed for entire safety committees, pharmacy and
therapeutics committees, and other organizational quality/risk management committees to join ISMP as we tackle the most difficult medication
safety risks together each quarter. The webinars will offer participants an opportunity to:

Dates Who Should Participate? Fees and Registration 

April 22, 2010 
(First Quarter 2010)

August 5, 2010 
(Second Quarter 2010)

October 21, 2010 
(Third Quarter 2010)

January 20, 2011 
(Fourth Quarter 2010)

Committee/team members from all areas of practice—
nurses, pharmacists, physicians, leadership,
medication safety officers, patient safety officers, and
quality improvement/risk management staff—are
encouraged to participate. The registration fee
includes all committee/team members listening via a
single phone line. Slides of the webinar will be
available post-webinar for committee members of
registrants who were unable to attend. For a small
fee, registrants can also purchase a recording of the
webinar.  

Check out the first Action Agenda
webinar at a discounted rate—just $100.
Register soon because space is limited. If you
find the first webinar helpful, your committee
can commit to a yearlong subscription to the
ISMP Action Agenda webinar series 
(4 quarterly webinars) for just $795. 

To register, please visit: www.ismp.org/
educational/webinars. Free CE credit is
available for pharmacists and nurses. 

ISMP Quarterly Action Agendas

Meet Joint Commission Standards
ISMP’s Action Agenda webinars can help satisfy:

MM.08.01.01, EP 4 and 5: Review literature for best practices, identify improvement opportunities 
LD.03.01.01, EP 9: Provide patient safety literature/advisories to staff 
LD.04.04.02, EP 3, 4, and 5: Incorporate current information about sentinel events in process design.

Learn about the most serious safety risks reported to ISMP each quarter
Identify how your organization can implement the error-prevention recommendations presented in ISMP’s Action Agendas
Meet The Joint Commission standards (see below)
Ask questions and learn what other attendees are doing to prevent errors through real-time polling during the webinars
Obtain slides with pictures of problematic products, devices, environmental conditions, and order communications, for
use at committee or staff meetings 

AAtttteenndd  IISSMMPP WWeebbiinnaarr  SSeerriieess:

ISMP Webinar Series

ttoo  LLiiffee
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