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Objectives 

ÅIdentify the reasons why neonatal and pediatric 
patients are at risk for medication errors 

ÅDiscuss common medication errors that occur in 
pediatric and neonatal populations 

ÅDescribe strategies to decrease the risk related 
neonatal and pediatric medication use 
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Institute for Safe Medication Practices 
(ISMP) 

ÅA Not-for Profit Charity (501c3) 
ïMulti-disciplinary (RPh, PharmD, RN, MD) 

ÅIndependent of regulatory/accrediting 
bodies 

ÅPlays no role in enforcement or disclosure 
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L{atΩǎ aƛǎǎƛƻƴ 

ÅTo understand the causes of medication errors 

ÅProvide time-critical error-reduction strategies 
to the healthcare community, policy makers, 
and the public 
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Institute for Safe Medication Practices 

ÅInfluence implementation of error reduction 
strategies through interaction with: 

ïRegulatory and accrediting agencies 

ïProfessional organizations 

ïPractitioners 

ïHealthcare organizations 

ïPharmaceutical industry, device manufacturers, 
technology vendors 
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 ISMP - Publications 
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Are medication 

errors really that 
ōŀŘΧΚ 
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Scope of Medication Errors 

Å Adverse drug events (ADEs) are common, costly, 
and often result in patient harm 

Å 44,000 to 98,000  people die each year in the US as 
a result of medical errors  
V Medication errors account for 7,000 to 16,000 deaths 

annually  
V Medication errors cause 1 out of 854 inpatient deaths 

Å Rate of dosing errors by nurses may be as high as 
20% 

  
 
 
Barker, et al., 2002; Kohn, Corrigan, & Donaldson, 1999; Leape, et al., 1995  
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Where are errors occurring? 
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Errors in the Medication Use Process 

Prescribing Transcribing Dispensing Administering 

39% 12% 11% 38% 

Leape, et al.,1995. 

Errors 
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Where do most harmful errors occur? 
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Sources of Harm 

Prescribing Transcribing Dispensing Administering 

28% 

 

51% 11% 

Leape, et al., 1995   

  

Errors 39% 12% 11% 38% 

28% 
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Which errors are likely to be caught? 



15 

Errors Intercepted 

Prescribing Transcribing Dispensing Administering 

33% 2% 33% 

Leape, et al., 1995   

. 

Errors 39% 12% 11% 38% 

48% 

Harm 28% 11% 10% 51% 
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WHY do medication errors occur? 
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Complexity in Healthcare 
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Medication Administration Errors 

Å Medication administration accounts for up to one-
ǘƘƛǊŘ ƻŦ ƴǳǊǎŜǎΩ ǘƛƳŜ 
V Most of the time = hunting and gathering 
 
Å 34% - 38% of errors originate in the administration 

phase of the medication use process- and few are 
intercepted 

 
Å Overall, nurse scientists are noticeably absent from 

investigation of medication administration errors 
 
Å   
 

Bates, et al., 1995; Keohane, et al., 2008; Leape, et al., 1995; Pepper, 1995 
           

 

  

 



Why a Higher Rate and Risk? 

ÅWeight-based dosing 

ïCalculations are an error prone activity 

ïDiverse weights (0.5 kg to 100 kg) = diverse doses 

Å1/10th adult dose can still be 10-fold over the 
appropriate dose 

ïDecimal points (higher risk for harm) 

 

Levine. Journal of Pediatric Pharmacology and Therapeutics, 2001 

Kozer. Pediatric Clinics of North America, 2006 
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Why a Higher Rate and Risk? 

ÅLack of pediatric-specific products 

ïSmaller commercial financial incentive 

ïRequires further manipulations (oral and IV)  

ïά¦ƴƛǘ ŘƻǎŜέ ƛǎ ƴƻǘ ŀ ǇŀǘƛŜƴǘ-specific dose 

ïPotential concentration differences 

Åacetaminophen, amoxicillin, miscellaneous 
compounds, gentamicin, digoxin, 
hydrocortisone, phenobarbital 
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Why a Higher Rate and Risk? 

ÅLack of published pediatric data  
ïάhŦŦ-ƭŀōŜƭέ ǳǎŜ  
Åул҈ ƻŦ C5! ƳŜŘƛŎŀǘƛƻƴǎ άƴƻǘ ŦƻǊ ǳǎŜ ƛƴ ǇŜŘƛŀǘǊƛŎǎέ 

ïSafety 

ïPharmacokinetic 
ÅDevelopmental variations 

ïDosing 

ïEfficacy 

Levine. Journal of Pediatric Pharmacology and Therapeutics, 2001 

Kozer. Pediatric Clinics of North America, 2006 
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Why a Higher Rate and Risk? 

ÅCommunication difficulties 

ïIdentifying adverse effects, home medications, Χ 

ÅHigh use of liquid medications means a higher 
risk of accidental IV administration 

ïBreast milk included 

ÅTPN complexities 

 

Levine. Journal of Pediatric Pharmacology and Therapeutics, 2001 
Kozer. Pediatric Clinics of North America, 2006 
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Clinical  
consequences  
of system failures 
when handling 
heparin flush in a 
NICU 
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άbǳǊǎŜ ŘƛŘƴΩǘ ōƻǘƘŜǊ ǘƻ ǊŜŀŘ ǘƘŜ ƭŀōŜƭέ                 
 Dennis Quaid 



25 

  ²Ƙȅ ŘƛŘƴΩǘ ǘƘŜ ƴǳǊǎŜ ǊŜŀŘ ǘƘŜ ƭŀōŜƭΚΚΚ 

The phenomenal power of the human mind: 
 

ÅAoccdrnig to rscheearch at Cmabrigde Uinervtisy, it 
ŘŜƻǎƴΩǘ mttaer in waht oredr the ltteers in a wrod are, 
the olny iprmoent tihng  is that the frist and lsat ltteer be 
at the rghit pclae. 

ÅThe rset can be a tatol mses and you can sitll raed it 
wouthit a porbelm. 

ÅThis is bcuseae the huamn mnid deos not raed ervey 
lteter by istlef, but the wrod as a wlohe. 

ÅAmzanig huh? 
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Medication Use System  

 

ÅMost errors result from complexity of 
healthcare system and not individual 
recklessness or incompetence  

ÅLeape identified 16 potential system failures 
involving as many as 12 different people  

 
Leape, et al,1995  
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The latent failure model of complex system failure 
modified from James Reason, 1991 

Diagnosis or 
allergy not 
communicated   

Ambiguous 
drug order 

No maximum 
dose warnings 

 
 

Patient  
Information 
System 

Communication 
System 

Drug Info 
System 

Other  
systems 

Inadequate 
patient 

education 



Key Elements of the  
Medication Use Systemϰ 

ÅPatient Information 

ÅDrug Information 

ÅCommunication of Drug 
Information 

ÅLabeling, Packaging, 
and Nomenclature 

ÅDrug Storage, Stock, 
Standardization, and 
Distribution 

ÅDevice Acquisition and 
Use 

ÅEnvironmental Factors 

ÅPatient Education 

ÅStaff Competency and 
Education 

ÅQuality Processes and 
Risk Management 
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Patient Information 

ÅObtaining/communicating patient information  

ïDiagnosis 

ïCo-morbid conditions 

ïMedication history 

ïAllergies 

ïHt/Wt 

ïLaboratory values 

ïAge 

 



Patient Information 

ÅMeasure, document, and display all weights using 
the metric system 

ïUse posted conversion charts to provide weight in 
pounds 

ïLock down electronic scales 

ïBed scales, stretcher scales, roll-on scales  

ÅEnsure that allergy information includes reaction 
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Taking the 

medication 

history 
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Drug Information 

ÅOut-of-date texts, charts, protocols 

ÅLack of emergency drug references 

ÅHandwritten, borrowed, outdated protocols 

ÅTo crush or not to crush? 

ÅLack of standardized process for dilution of 
small volume IV medication doses 

 



Strategies to Reduce the Risk of Error  

ÅPre-calculated emergency dosing card/sheets 

ÅAt the bedside 

ÅOn the chart 

ÅOn the crash cart 

ÅStandardized pediatric code carts 

ÅSeparate drug tray or cart in neonatal care 
settings 
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Medication Administration Record (MAR) 

ÅWhat do nurses use to guide drug administration? 

ÅDuplicate entries for same medication with different 
routes, frequency, and indications 

ÅLengthy electronic MARς increased scrolling 

ÅHow are changes (new orders) communicated? 

ÅWhere are double checks recorded? 

ÅPresentation of patient-specific dose not ideal 

 

 



Medication Administration Record 

Åά5ƻŎǳƳŜƴǘ ƻŦ ¢ǊǳǘƘέ 

ÅAppearance of information on the MAR/eMAR 

ïPatient information 

ïDose composition (e.g., Dose = 2 x75 mg tablets) 

ïDose volume and concentration 

ïSpecial instructions 

ïFocus on specific patient dose  

 

 

38 



39 

Medication Administration Record 
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Order Communication 
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Pediatrics and Unit Dose 

ÅHow often is a unit dose a pediatric dose? 

ïtŜŘƛŀǘǊƛŎ ƘƻǎǇƛǘŀƭΩǎ ŘƻǎŜǎ ŦƻǊ м ƳƻƴǘƘ όƎǊŜŀǘŜǊ ǘƘŀƴ 
90,000) 

ï94% unit dose 

ï59% patient-specific dose 

ïAdministration overdose errors  

Cash, Journal of Pediatric Pharmacology and Therapeutics, 2008 
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Standard Concentrations in the NICU 

ÅGoals of the ISMP/Vermont Oxford Network 
Collaborative 

ïCreate national IV standard drug concentrations 
covering at least 80 % of the NICU needs  

ïIncrease availability of commercially-prepared 
concentrations 

ïReduce the risk and rate of medication errors 
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Order Strategies to  
Reduce the Risk of Error 

ÅInclude mg/kg dosing with each order except 
topicals, ophthalmics, and vitamins 

ÅAutomatic rounding of doses by the pharmacy 
to facilitate calculations 

ÅwŜŘǳŎŜ ǘƘŜ ƴǳƳōŜǊ ƻŦ άǎǘȅƭŜǎέ ǳǎŜŘ ǘƻ ǘǊŜŀǘ 
patients with the same diagnosis 
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Order Strategies to  
Reduce the Risk of Error 

ÅConsensus-based order sets vs. consolidation 

ÅOrder sets are reviewed on routine basis 
(every 2-3 years) 

ÅOrder sets follow safety guidelines (e.g., ISMP 
guidelines for standard order sets) 
www.ismp.org/Tools/guidelines/StandardOrderSets.pdf 
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Verbal order for an 18 month old 

άƎƛǾŜ ǘƘŜ ƪƛŘ Φу ƻŦ ƳƻǊǇƘƛƴŜέ 
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