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ISMP Medication Errors Reporting Program

Pennsylvania Patient Safety Reporting ProgramPennsylvania Patient Safety Reporting Program

Operated by theOperated by the
Institute for Safe Medication Practices Institute for Safe Medication Practices 

www.ismp.orgwww.ismp.org
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Communication of Drug Communication of Drug 
InformationInformation

““LookLook--alikealike””/ / ““soundsound--alikealike”” drug names combined with poor drug names combined with poor 
order communication, including during digital transmission order communication, including during digital transmission 

Dangerous abbreviations and dose designationsDangerous abbreviations and dose designations

Suffixes misunderstood or omittedSuffixes misunderstood or omitted

Confusion related to OTC brand name extensionsConfusion related to OTC brand name extensions

Unsafe practices depicted in journal advertisingUnsafe practices depicted in journal advertising

Name confusion with medical terminology or laboratory Name confusion with medical terminology or laboratory 
nomenclaturenomenclature

Same established name, different substance internationallySame established name, different substance internationally

More than one trademark for brand itemMore than one trademark for brand item
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Written Medication Orders:  Written Medication Orders:  
Illegible HandwritingIllegible Handwriting

34% of physicians have illegible handwriting.34% of physicians have illegible handwriting.11

Common cause of prescribing errors.Common cause of prescribing errors.2, 3, 42, 3, 4

Prevalent and expensive claim in malpractice Prevalent and expensive claim in malpractice 
cases.cases.33

Delays medication administration.Delays medication administration.55

Interrupts workflow. Interrupts workflow. 55

1.  Anonymous. JAMA1979; 242: 2429-30; 2.  Brodell RT.  Arch Fam Med1997; 6: 296-8; 3.  Cabral JDT.  JAMA1997; 
278: 1116-7; 4.  ASHP.  Am J Hosp Pharm1993; 50: 305-14; 5. Cohen MR.  Medication Errors. Causes, Prevention, and 
Risk Management; 8.1-8.23.
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LookLook--alike drug namesalike drug names

Confirmation biasConfirmation bias

Accept information that agrees with our 
hypothesis; reject information that does 
not
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Established name confusionEstablished name confusion

valganciclovirvalganciclovir (VALCYTE) confused with (VALCYTE) confused with valacyclovirvalacyclovir
(VALTREX)(VALTREX)

anakinraanakinra (interleukin(interleukin--1 receptor antagonist) confused with 1 receptor antagonist) confused with 
AMIKIN and AMIKIN and amikacinamikacin
sumatriptan (IMITREX) confused with sitagliptin (JANUVIA)
vincristine – vinblastine (confused with one another) 

amiodarone or amrinone (now inamrinone)amiodarone or amrinone (now inamrinone)

metronidazolemetronidazole (FLAGYL) and (FLAGYL) and metforminmetformin (GLUCOPHAGE)(GLUCOPHAGE)
daptomycin (CUBICIN) and dactinomycin (COSMEGEN)
edetate calcium disodium (CALCIUM DISODIUM 
VERSENATE) with edetate disodium (ENDRATE; 
DISOTATE)
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Use of mixed case (tall man) Use of mixed case (tall man) 
characterscharacters

DobutamineDobutamine 400 mg400 mg

Dopamine 500 mgDopamine 500 mg

chlorpropamidechlorpropamide 100 mg100 mg

chlorpromazine 100 mgchlorpromazine 100 mg

hydralazinehydralazine 50 mg50 mg

hydroxyzinehydroxyzine 50 mg50 mg

doBUTaminedoBUTamine

doPAminedoPAmine

chlorproPAMIDEchlorproPAMIDE

chlorproMAZINEchlorproMAZINE

hydrhydrALAALA zinezine

hydrhydrOXYOXYzinezine
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Example of error due to lack ofExample of error due to lack of
Patient InformationPatient Information
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SoundSound --alikealike

Brand namesBrand names
–– FEMARA (FEMARA (letrozoleletrozole) & ) & FemHRTFemHRT

–– SEROPHENE (SEROPHENE (clomipheneclomiphene) and SARAFEM ) and SARAFEM 
((fluoxetinefluoxetine))

–– INVANZ (morphine extended release) or AVINZA INVANZ (morphine extended release) or AVINZA 
((ertapenemertapenem injection)injection)

Nonproprietary namesNonproprietary names
–– tamoxifen or tomoxetine (now atomoxetine)tamoxifen or tomoxetine (now atomoxetine)

–– fomepizole or omeprazolefomepizole or omeprazole

–– torsemide or furosemidetorsemide or furosemide

Cohen MR.  Medication Errors.  Causes, Prevention, and Risk Management; 8.1-8.23.
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LosecLosec (confused with (confused with LasixLasix) is now ) is now PrilosecPrilosec

LevoxineLevoxine (confused with (confused with LanoxinLanoxin) is now ) is now LevoxylLevoxyl

MaziconMazicon (confused with (confused with MivacronMivacron) is now ) is now 
RomaziconRomazicon

PediaprofenPediaprofen (confused with (confused with PediapredPediapred) is now ) is now 
ChildrenChildren’’s Motrins Motrin

AltocorAltocor (confused with (confused with AdvocorAdvocor) is now ) is now AltoprevAltoprev

ReminylReminyl (confused with (confused with AmarylAmaryl) is now ) is now RazadyneRazadyne

OmacorOmacor (confused with (confused with AmicarAmicar) is now ) is now LovazaLovaza
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Prevention strategiesPrevention strategies

Purpose on prescriptionsPurpose on prescriptions
Computer alertsComputer alerts
Patient involvement in doctor office, at Patient involvement in doctor office, at 
pharmacy, at bedsidepharmacy, at bedside
Manufacturer and regulatory testingManufacturer and regulatory testing
Joint Commission National Patient Safety Joint Commission National Patient Safety 
GoalGoal
Consider error potential in purchasing Consider error potential in purchasing 
decisionsdecisions
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Factors to consider Factors to consider -- trademark and trademark and 
nonproprietary namenonproprietary name

Looks similar when handwritten?  

Sounds similar when spoken?
Are suffixes confused with medical 
terminology?
Product strengths similar?
Typical dosing schedule similar? (e.g., 
frequency of use) 
Product dose (or dose range) similar?

Dosage units similar? 
Route of administration similar?



1717

Factors to consider Factors to consider -- trademark and trademark and 
nonproprietary namenonproprietary name

Dosage form similar (e.g., tab, cap, etc.)?

Clinical indications similar between new and 
established products?

Product instructions similar (e.g., take on 
empty stomach, etc.)?
Products likely to be stored near one another 
(e.g., both refrigerated, next to each other on 
a shelf, etc.)?
Packaging similar or from the same 
company?

Bad outcome if error happens? 
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““ReadRead--backback”” vs. vs. ““RepeatRepeat--backback””

The receiver of the order should The receiver of the order should writewrite
down the complete order or enter it into a down the complete order or enter it into a 
computercomputer

Then the receiver should Then the receiver should readread it backit back

Receive confirmation from the individual Receive confirmation from the individual 
who gave the orderwho gave the order

Oral orders
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Some important labeling and Some important labeling and 
packaging problemspackaging problems

LookLook--alike labelingalike labeling

Inconsistent and unclear Inconsistent and unclear 
expression of strengthexpression of strength

Cluttered labelingCluttered labeling

Highly stylized label  Highly stylized label  
graphicsgraphics

Overemphasis on Overemphasis on 
company name and logoscompany name and logos

Inadequate prominence Inadequate prominence 
of reminders and of reminders and 
warningswarnings

Unsafe application of Unsafe application of 
color codingcolor coding

Labels fail to take human Labels fail to take human 
factors into accountfactors into account

Difficult to read Difficult to read ampulsampuls

Dangerous abbreviationsDangerous abbreviations
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Look alike labelingLook alike labeling
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United States

Confusion between drug product 
and lab reagent
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Name visibility, interference by Name visibility, interference by 
logo and logo and ““corporate dresscorporate dress””
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CanadaCanada

Epinephrine or glycopyrrolate
Meperidine with 

and without 
background
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Readability of the label Readability of the label 
in use and ambiguous labelingin use and ambiguous labeling
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United 
States
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Spain

Note lack of label background – no contrast 
upon dark background
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United States

Color blocks view of drug name
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Expression of concentration Expression of concentration 
and strengthand strength
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French label above

Spain

United Kingdom

France and 
French 
speaking 
African 
country

Greece

Spain
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United States
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United States

Before and after – both are same strength
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United StatesUnited States
2 tablets = 400 mg or 2 x 400 mg tablets?2 tablets = 400 mg or 2 x 400 mg tablets?
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Multiple LanguagesMultiple Languages
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EuropeEurope
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Location of Location of 
concentration/strengthconcentration/strength
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Hong Kong
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United States
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United States
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CommunicationCommunication
(readability of the label (readability of the label --

Size of label, clutter, Size of label, clutter, 
obstructions, etc.)obstructions, etc.)
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Parker R et al. N Engl J Med 2009;10.1056/NEJMc0908 840

Tamiflu Package, Label, and Syringe Included in Box
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6.2% camphor

1 g fatal in child
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Use of color codingUse of color coding
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Considerations with color on Considerations with color on 
labelslabels

Potential for mixPotential for mix--ups within the class must be ups within the class must be 
considered considered 
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AustraliaAustralia
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Label reminders and Label reminders and 
warnings; communication of warnings; communication of 

important informationimportant information
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SwedenSweden
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United States (before)

Canadian version similar
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United States (after)



6868



6969

Dangerous abbreviations and Dangerous abbreviations and 
dose designationsdose designations
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United KingdomUnited Kingdom
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Hong Kong



7272



7373



7474

������������	
����
�������������������

First one U seen as zero; next seen as a 4



7575

United States
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Lack of response by Lack of response by 
manufacturer when error is manufacturer when error is 
reportedreported
““This report has been brought to the This report has been brought to the 

attention of the appropriate attention of the appropriate 
Labeling/Regulatory personnel, and we Labeling/Regulatory personnel, and we 
have entered it into the [Company] have entered it into the [Company] 
Product Complaint System for Product Complaint System for 
monitoring purposes.monitoring purposes.””
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Questions on labeling, Questions on labeling, 

Packaging??Packaging??


