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Welcome to country

• I would acknowledge the traditional owners (Iwi) of this land 

(Tainui)

• And would like to pay my respects to their elders past and 

present



Overview 

• Background to MET = old paradigm

• What’s wrong with current paradigm

• Moving things upstream = future paradigm

• Warning signs before MET calls

• National standards in Australia 

• Effects of national standards on patient outcomes

• Conclusions 



Background to the MET

• Serious adverse events are common in hospitalized 

patients 

– Australia1

– New Zealand 2

– USA 3

– Canada 4

1. Wilson etal MJA 1995

2. Davis etal NZ Med J 1998

3. Brennan / Leape  1984

4. Baker etal 2000

Adverse events  10% admissions



Are there warning signs 

• Serious adverse events were preceded by signs 

of instability in up to 80%

– Schein etal Chest 1990            USA

– Buist etal MJA 1999 Aus

– Hodgets etal Resuscitation 2002 UK

– Nurmi etal Act Anaes Scan 2005 Fin

– Bell etal Resuscitation 2006 Swe



Australia 

• Wilson study 

– 14,000 admissions in 28 hospitals 

– 16.6% associated with an adverse event 

– 8.3% thought to be highly preventable 

– 13.7% resulted in permanent disability 

– 4.9% resulted in death 

1. Wilson etal MJA 1995



New Zealand 

• 6579 medical records 13 hospitals 1998

• 858 adverse events 

• 315 (36.7%) highly preventable 

• 489 (57.0%) associated with surgery 

• 303 (35.5%) associated with medicine 

1.Davis etal NZ Med J 1998



History of MET in Australia 

• Hillman (Liverpool) 1992

• Buist (Dandenong) 1997

• Bellomo (Austin) 2000



75% implemented 

MET by May 2002 

Effectiveness of the METJones et al Crit Care 2008



Rapid Response Teams / Systems 

• Calling criteria 

– Objective criteria for = “this patient is sick”

– Unambiguous indication about 

»When to call 

»How to call

• Response team 

– The people responding are clear 

– They are often relatively senior 



• 3 meta-analysis show reduction IHCAs

– Maharaj 2015

 RR 0.65  (95 % CI 0.61–0.70) for adults

 RR 0.64 (95 % CI 0.55–0.74) for paediatrics

– Winters 2013

 RR 0.66  (95 % CI 0.54–0.80) for adults

 RR 0.62  (95 % CI 0.46–0.84) for paediatrics

– Chan PS 2010

 RR 0.66  (95 % CI 0.54–0.80) for adults

• One meta-analysis shows decreased hospital mortality

•Maharaj etal   Crit Care. 2015
•Winters BD etal Ann Intern Med. 2013
•Chan PS,. Arch Intern Med. 2010
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MET = the current paradigm 

• Increasing number with time 

• High risk population 

– Very high mortality 

»Overall  25%

»If EOLC issues  50-60%

» If no EOLC issues  15%

– Approx 1/10 admitted to ICU

• Better than cardiac arrest 

........however



Code Blue 

MET

Too big for 

one team

25% of 20/1000

80% of 1.5/1000

?   Risk



How big is the problem ?

• In 35 hospitals 2000-2009 (10 years)

– 99,377 RRT calls

– 17,260 deaths / 70,924 patients (24.3%)

• 138 hospitals in Australian-ICU equipped 

hospitals

– 92,858 RRT calls in 2013-2014 FY



Need to develop preventative strategies
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Jones et al MJA 2012 



ACQSHC consensus statement – deteriorating patients  

• A. Clinical processes 

– Measurement and recording of observations 

– Escalation protocols 

– Rapid response systems 

– Communication processes 

• B. Organizational pre-requisites 

– Organizational supports 

– Education 

– Evaluation and monitoring 

– Use of new technology 



Recognition - ORC 

• Between the flags 





• Parent unit review

– Know the patient

– Will follow them up

– Although ↑ workload  less calls per unit

– ? Reduce MET calls / further decrease AEs



Antecedents to MET calls 

• Single centre study 200 MET patients  

• 78.5% breached UCR criteria in prior 24 hr

• Median time between MET and 

– First breach = 17.1 hr

– Last breach = 1.2 hr 



Effect of national standard on patient outcome

• Two separate studies

– Different data sets

– Different statisticians 

• Interrupted time series analysis

– Takes into account changes in time

• Three pre-defined data periods 

– Baseline : before 30/6/2010 (Consensus statement)

– Roll-out: 1/7/2010 to 31/12/2012.

– Intervention : after 1/1/2013 (linked to accreditation)



Cardiac events after hospital admission

• Acute hospital admissions in Victoria 

• Used VAED = min dataset (4.7 million / 218 

hospitals)

• Pre-defined cardiac complications (ICD-10)

– Cardiac arrest

– Acute coronary syndrome 

– Cardiac failure 

– Arrhythmia 

– Death at discharge 





ICU admissions from ward following IHCAs

• ANZICS-APD

– Admissions to Intensive Care unit 

– 689,986 admissions overall 

– At least 115 ICUs in each study period

• Levelling-out of admissions to ICU from ward in 

association with an emergency call

– RRT; or

– Respond Blue / code blue 





• Decrease in admissions from ward where patient 

had suffered a cardiac arrest in prior 24 hours



• Amongst patients admitted with an arrest 

– Less likely to be mechanically ventilated

»71.3% vs 63.4% (p <0.0001)

– Less likely to die in ICU

»46.9% vs 42% (p=0.009)

– Less likely to die in hospital 

»57.5% vs 50.5%



Summary 

• Lessons learned from IHCA and SAEs led to the MET 

• MET patients 

– are “at-risk” and 

– there are a lot more of them

• Introduction of a national standard was associated 

with reductions in 

– IHCAs and ICU admissions due to IHCAs

– Better outcomes for ICU admissions from IHCA

– Other cardio-vascular complications in Victoria  


