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Caveats
• Secondary care 

focussed 
• CMDHB examples
• 20 year projections are 

difficult
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Why should we worry about 
medication safety?



Medications are the most common 
therapeutic intervention

66% 64% 65% 67% 71%

23% 23% 25% 22%

36%

AUS CAN NZ UK US

At least one medication on a regular or ongoing basis
Four or more medications on a regular or ongoing basis

Percent who take…

Blendon et al. May/June 2003 Health Affairs



Adverse events are common
• Medical AE studies

– Harvard study 4%
– Australia 16%
– UK 10%
– NZ 13%

• IOM report
“44,000 - 98,000 Americans die each 

year as a result of medical errors” -
8th leading cause of death



Adverse Drug Events (ADE) 
common AE

• Systematic review of AE 
studies – 74 485 patient 
records

• AE – median 12%
• Preventable – 44%
• ADE = 15% (2nd most 

common)1

• Most ADE occur during 
prescribing (39%) and 
administration stages 
(38%)2

1. E N de Vries et al. The incidence and nature of in-hospital adverse events: 
a systematic review QSHC 2008
2. LL Leape et al. Systems analysis of adverse drug events.1995 JAMA



Adverse Drug Events (ADE) at a DHB-
level 

Estimate from Peter Davis study:

- 361 people affected by preventable inpatient 
ADEs every year

- 44 people die or suffer permanent disability 
every year as a result

- 2815 extra bed days every year
- Cost to DHB = NZ$1.66 to $3.35 million per 

year 



ADE – known problems
• Interface between 1o

and 2o care high risk
• Look alike/sound alike 

meds
• Increasing complexity 

of medications
• Complex medication 

process with multiple 
players



Adverse drug event rate
Every system is perfectly designed to produce  the results 

that it does produce
At MMH we have a ‘stable’ medication system that is perfectly 

designed to harm (potentially harm) 1 out of every 10 patients

Run Chart for ADEs at CMDHB (May-Oct 2006) 
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Systems approach: Active 
& Latent failures

Defences

Adverse
Event

Active 
failure

Latent failures



Case history

49 year-old man – previously well -
admitted with atrial flutter, HR 150, BP 
not compromised.



Signatures
have been removed

Profound hypotension, 
arrested, 3 day ICU stay,

acute renal failure
temporary dialysis.

Extended hospital stay
But survived.



Nurse instructed to ‘reflect’ on incident

Response:



Dangers with the individual person 
approach 
• Denial is the norm -

errors are not reported

• If errors are uncovered, 
individuals may be 
removed, but ‘risk 
situation” remains

• The same errors will 
repeat themselves & 
therefore we are no 
safer



Systems approach to diltiazem error

Double-checking
of meds

Training in teams, 
communication skills

Clinical Pharmacists 
available on ward rounds

Simplification of 
available meds

Electronic prescribing, 
Electronic administration, 

bar-coding 

ADE –
arrest

Incorrect 
diltiazem



What are we currently doing to 
improve medication safety?



Implement proven strategies

1. Medication reconciliation
2. Pyxis administration machines
3. Increase clinical pharmacists on wards
4. Smart pumps
5. Attention to ‘high-risk’ medications
6. QIC Safer Medication Management



MR on admission
Survey:
• >70% of admission 

medication histories 
had at least one error

• 16 weeks, total errors 
intercepted = 1,812



MR on discharge – near future



Improving medication 
administration

Cupboard from an Imprest System

IPD Medication Containers

Pyxis Medstation



Pyxis

• Automated unit used for the 
distribution and storage of 
medicine in clinical areas

• Process facilitates getting 
clinical pharmacists on wards



Pyxis - Accessing Medication

• The drawer opens
and the nurse is asked 
to remove the required 
amount of medication.



High Risk Medications

• Warfarin
• Morphine
• Insulin
• Potassium
• Vincristine



Warfarin





Morphine
• High risk of overdoses
• Look-alike packaging
What we’ve done:
• Removed high-dose 

morphine from wards 
(dispensed on a named 
basis only)

• Pyxis machines



High risk medications: Concentrated 
KCL

"The way to prevent tragic deaths 
from accidental intravenous 
injection of concentrated KCl is 
excruciatingly simple --
organizations must take it off the 
floor stock of all units. It is one of 
the best examples I know of a 
'forcing function' -- a procedure 
that makes a certain type of error 
impossible."

Lucian L. Leape, M.D. Harvard 
School of Public Health



Insulin

• Errors with insulin infusions –
hypoglycaemic events

• Errors on discharge



Current GIK Infusion Set up
10% Dextrose with KCl 1L 0.9% NaCl for 

insulin infusion

Volumetric pump with 
Dext and KCl running 
at 100ml/hr

Metriset with 99ml NaCl and 
1ml (100units) Insulin

Volumetric pump for 
insulin as per sliding 
scale (usually between 1-
16 ml/hr)



Syringe driver with insulin 
infusing at 2ml/hr (2 units)

Insulin tubing is blue

Proposed GIK Via Syringe Driver and 
Volumetric Pumps

Volumetric 
Pump with 

10% Dextrose 
and KCl



Preventing intrathecal vincristine
• Vincristine now 

delivered in 100 ml 
bags



Safe & Quality Use of Medicines 
committee



Medication Safety over the next 5 years: 
QIC Medication Safety Programme

1. Medication 
reconciliation

2. National drug chart, 
& e-medication 
record, & e-
prescribing

3. Standardizing  and 
linking all 
medication 
information systems

4. Bar-coding down to 
unit dose



National Drug chart

• UK has had a national 
drug chart since 1960

• Standardise approach
• Build in safety 

concepts 
• Anticipate e-

medication chart



E-prescribing
• Provides access to e-

formulary, with default 
doses and range checks

• Access to laboratory 
tests

• Provides checks for 
drug allergy or drug-
drug interaction

• Eliminates errors due to 
illegibility of doctors 
handwriting

Results:
• ↓ preventable ADE 

by 17%
• ↓ serious 

medication errors 
by 55%

• Cost saving – US$5-
10 million/year



CPOE
• Recommended by Academy of Health, Institute 

for Safe Medication Practices, Leapfrog group
• Why have we not already done it?
• Cost
• Vision
• Culture – “What is perceived as unbroken, we will 

not fix” 
Dr. M Morgan



Technology and medication safety



Bar-coding and Bedside verification
• FDA has made bar-coding 

mandatory
“By giving health care 

providers a way to check 
medications and doses 
quickly, we create an 
opportunity to reduce the 
risk of medication errors 
that can seriously harm 
patients.”

• For medication safety very 
important to apply bar-codes 
at unit dose



The Future

Medications prescribed 
Electronically

Administered to the Patient
Available immediately for removal 
by Nurses

Checked by Clinical Pharmacist

Bar code, 
checks



What might the future hold?



Medication safety in 20 years
• Measurement of ADEs routine (trigger tool) with 

continuous improvement of our system of 
delivering medications 

• Embedded technological advances – e-prescribing, 
bar-coding

• Greater transfer of medication information –
possibly web-based, accessible by patients, GPs, 
Hospital staff and community pharmacists

• Greater role for clinical pharmacists
• Greater role for patients




