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INTRODUCTION

This presentation is in 2 parts and was given by 
Dr Madlen Gazarian, Paediatric Clinical Pharmacologist and 
Head, Paediatric Therapeutics Program, University of NSW 
and Sydney Children's Hospital (SCH), Randwick:

(1) Presentation of findings of 4 year research project based at 
SCH, including implementation of Paed-NIMC in final year

(2) Introduction to Paed-NIMC Implementation & Evaluation 
resources for national use, based on tools and resources 
developed in (1) and endorsed for national use by Children’s 
Hospitals Australasia and ACSQHC
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The problem



 
Medication errors in hospitalised children occur at 
similar rates to adults but have greater potential to 
cause harm



 
Estimated 5-27% of paediatric medication orders 
have errors ( “true” figure closer to ~ 5% ) 

• approx 80% of medication errors 
associated with potential harm are 
prescribing errors

Fortescue EB et al, Paediatrics 2003;111:722-729
Miller M R et al. Qual Saf Health Care 2007
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Potential solutions?



 
Wide-ranging recommendations for preventing 
paediatric medication errors are available

eg…
• Institute for Safe Medication Practices (US & Canada)
• American Academy of Pediatrics
• Others…

Levine SR et al, J Paediatr Pharmacol Ther 2001;6:426-42



 
All largely unproven in paediatric inpatient setting


 
especially re impact on patient outcomes (eg harm)

Miller M R et al. Qual Saf Health Care 2007
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Potential solutions?



 

3 interventions prioritised as having the greatest “potential” to reduce 
medication errors in children: 

Fortescue EB et al, Paediatrics 2003;111:722-729

1) improved communication among doctors, nurses & 
pharmacists

2) ward based clinical pharmacists

3) computerised physician order entry (CPOE) 
& clinical decision support
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CPOE



 
Firm consensus re great potential



 
Actual effect on improving safety more controversial


 

Reduce some errors


 

Unique errors associated with CPOE


 

No clear impact on clinically important outcomes (eg harm)



 
Important success variables


 

Presence of decision support systems (CPOE + DSS)


 

Quality of implementation process



 
Very costly and not widely available


 

Special challenges for paediatric population 

Mollon B et al. BMC Medical Informatics and Decision making 2009;9:11
Van Rosse F et al. Pediatrics 2009;123:1184-1190
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Aims 

To evaluate the effectiveness of safe 
prescribing guideline implementation 
in reducing medication related error and 
harm in hospitalised children

• Gazarian M, Graudins LV. Long term improvements in paediatric medication safety: the 
science to support the policy and practice. National Medicines Symposium 2008, Canberra

• Gazarian M. Graudins LV. Improving Medication Safety in Hospitalised Children: An 
effective model for sustained change. 9th World Conference on Clinical Pharmacology & 
Therapeutics, CPT 2008, Quebec city, Canada
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The slides relating to Methods and Results of this study which 
were presented at the Seminar on 7 May 2009 have been 
removed as the material is being prepared for peer-reviewed 
publication. 



 

Please see Conclusions for key points of general relevance to 
effective implementation of paed-NIMC and accompanying safe 
prescribing guidelines nationally



 

If you wish to use recommendations, please cite:

1. Gazarian M, Graudins LV. Long term improvements in paediatric 
medication safety: the science to support the policy and practice. National 
Medicines Symposium 2008, Canberra

2. Gazarian M. Graudins LV. Improving Medication Safety in Hospitalized 
Children: An effective model for sustained change. 9th World Conference  
on Clinical Pharmacology & Therapeutics, CPT 2008, Quebec city, Canada
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Conclusion

Safe prescribing guideline implementation model was 
effective in reducing medication errors and harm


 
improvements sustained over 4 years 

Important factors:
• Multidisciplinary collaboration and improved communication
• Multi-faceted and evidence-based strategies tailored to local needs
• Timely and meaningful data feedback (valued by clinicians)
• Iterative PDSA cycles (maintained in longer term)

• Effective clinician leadership and facilitation of program
• Integration with routine systems
• Appropriate resources
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PHARMACY
• clinical
• management

THANKS TEAM !

PROJECT 
TEAM

NURSING
• clinical
• education
• quality 
• managers

CONSUMERS
via “patient 

friend”

MEDICAL
• Junior
• Senior

Dr Madlen Gazarian, Project leader (Clinical Pharmacologist)
Dr Liz Argent  (Staff specialist, General Paediatrics)
Dr Michael Brydon (Co-ordinator, SCH Clinical Services)
Dr Anna Gill, Dr Hala Katf (Chief RMO)
Dr David Sandeman (Paediatric Anaesthetist)

Helen Bullot (NUM)
Nikki Brown (Nurse educator)
Margo Casaceli (NUM)
Jackie Ludher
(Nursing Quality Coordinator)
Lynn MacRitchie (NUM)
Study ward RNs and CNEs

Linda Graudins, Project officer (Senior Pharmacist)
Carolyn Dubury (Senior Paediatric Pharmacist)
Julie Arena & SCH Pharmacy staff
Sue Goh (Deputy Director of Pharmacy)
Dr Kylie Easton 
(consulting pharmacist, National Prescribing Service)

Coralie Lane
SCH Executive unit

Tara Stevermuer for statistical analysis 

 Australian Council  for Safety and Quality in Health Care (Medication Safety Innovation Awards Program) for  funding
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Paed-NIMC RESOURCES 
FOR NATIONAL USE

1. Implementation resources
- educational resources
- overall effective implementation model

2. Evaluation resources
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Resources to support National
Implementation & Evaluation
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Core evaluation parameters for 
paed-NIMC



 

Accurate patient identification



 

Accurate weight +/- height documentation



 

Complete & accurate information re Adverse Drug Reactions (ADRs)



 

Documentation of indication (regular and prn medicines)



 

Correct dose (including documentation of the relevant mg/kg or 
mg/m2 basis for dose calculation and correct actual dose; as 
well as maximum daily dose for prn medicines being specified and 
correct)



 

Use of approved abbreviations and avoidance of dangerous ones



 

Scheduled medicines administration times correlating with frequency 
ordered by prescriber and actual administration times medicines 
given 

Consensus of Children’s Hospitals Australasia, Medication Safety Expert Reference Group, June 2008
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Educational resources
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Paed-NIMC & Safe Paediatric Prescribing 
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FAQs
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Paed-NIMC & Safe Paediatric Prescribing 
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Effective implementation model

• Multidisciplinary collaboration and improved communication

• Multi-faceted and evidence-based strategies tailored to 
local needs

• Timely and meaningful data feedback (valued by clinicians)
• Iterative PDSA cycles (maintained in longer term)

• Effective clinician leadership and facilitation of program

• Integration with routine systems

• Appropriate resources

1 . Gazarian M, Graudins LV. Long term improvements in paediatric medication safety: the science to 
support the policy and practice. National Medicines Symposium 2008, Canberra

2. Gazarian M. Graudins LV. Improving Medication Safety in Hospitalised Children: An effective model for 
sustained change. 9th World Conference on Clinical Pharmacology & Therapeutics, CPT 2008, Quebec 
city, Canada
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Thanks to an even bigger Team!



 
Paed-NIMC Educational resources:


 

Developed by Paediatric Therapeutics Program, University of 
NSW & Sydney Children’s Hospital, Randwick



 

Multidisciplinary clinician input, SCH, Randwick


 

Pharmacy Department, CYWHS, Adelaide


 

Input from general NIMC educational resources


 

Review and endorsement by CHA Medication Safety Expert 
Reference Group



 
Paed-NIMC Evaluation resources:


 

Madlen Gazarian, Linda Graudins, Sonya Stacey, Joanna Holt, 
on behalf of CHA Medication Safety Expert Reference Group
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