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Overview

• The size of the problem 

• An approach to the deteriorating patient

• The MET and deterioration detection 

• The MET and care escalation 

• The MET improves patient outcome

• The MET and audit

• Prevention is better than cure

• Conclusions
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The size of the problem 

• Serious adverse events common in 

hospitalized patients 

– Australia1

– New Zealand 2

– USA 3

– Canada 4

1. Wilson etal MJA 1992

2. Davis etal NZ Med J 1998

3. Brennan / Leape  1984

4. Baker etal 2000

Incidence adverse events = 3.7% to 16.6%
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• Wilson MJA 1995 / 1999

– 14,179 admissions 

– 16.6% had SAE

– ½ “highly preventable”

– 10.9% “a lack of care and attention or 

failure to attend the patient”
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• Austin (surgery > 48hr stay)

– 1125 patients 

• SAEs in 16.9% 

– Stayed longer

– More likely to die 

– Most common adverse events 

• emergency ICU admission 

• respiratory failure

• readmission to ICU

Bellomo etal MJA 2002 5



• RESCUE study

– ACQSHC sponsored

– Tracy Bucknall = CI

– 10 hospitals, 1688 pt

• 3.3% of patients had MET criteria on single 

set of vitals

• 5.3% had MET criteria in prior 24hrs
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Two major questions

• What should be the approach to the 

deteriorating patient ?

• What is the role of the MET in this 

approach ?
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Approach to patient 

deterioration
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• 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 

ACQSHC consensus statement 
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Role of the MET in 

identification and 

management of patient 

deterioration ?
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What is the MET ?

• MET = Specialized team

• Always led by doctor (medical)

– Otherwise “RRT”

• Similar to cardiac arrest team

– Called when patient has 

• HR = zero

• BP = zero

• RR = zero

• Unconscious 
11
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• Principles

– Deterioration has warning signs

– Deterioration occurs slowly

– Junior ward staff may not recognize or 

adequately escalate care

– ICU staff exist in the same building

– Early intervention improves outcome 
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Aim of the MET

• take critical care expertise to the 

patient before, rather than after, 

multiple organ failure or cardiac arrest 

occurs 1. 

1. England and Bion 2008
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• 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 

ACQSHC consensus statement 
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Deterioration Detection

• All patients in acute care setting should 

have observations done

• The frequency of these observations should 

be tailored to patient acuity 

• Minimum physiological observations should 

be: 

o oxygen saturation 

o temperature 

o level of consciousness. 

o HR

o RR  

o SBP

Vital signs 
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MET criteria based on derranged vital signs 
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Fulfilling MET criteria is bad for you

• Development of MET criteria predicts 

an increased risk of death 

– Austin Hospital

• One MET call (not NFR)  mortality = 16.6%

• > one MET (not NFR)  mortality = 34.1%

• Mortality of other patients

– All ICU patients = 14%

– All hospital patients < 4%
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? ñAustin syndromeò

• Goldhill & McNarry (BJA 2004)

– vital sign abnormalities = risk of death

• Bell etal (Resus. 2006)

– 1097 patients on 2 days

• 4.5% had MET criteria

• 30 day mortality = 25% vs 3.5%

• Buist etal (Resuscitation 2004)

– 6300 patients over 7 mo. 

– 8.9% had MET criteria = 6.8 fold mortality 
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• Seven hospital / 3 continent study

“Role of MET in EOLC planning”

– 652 MET calls in 518 patients over one 

month

– Overall mortality = 23.6%

– If not limitation medical Rx = 12.3%
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The MET and deterioration detection

• Presence of MET criteria objectively 

identifies which patients are sick

– Measurement of vital signs

• Inexpensive

• Non-invasive

• Relatively easy

– Easy to educate staff 

• MET criteria = “sick patient”

– Able to audit who are “sickies” in hospital
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• 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 

ACQSHC consensus statement 
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• Ward doctors and nurses may not 

have skill set to identify and treat 

critically ill on ward 

• Both recognition & escalation of care

– McQuillan etal BMJ 1998 UK

– Buist etal MJA 1999 Aus

– Bell etal Resus 2006 Swe

What is the background ?
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The MET and care escalation 

• Critical care outreach in UK

– PARS = patient at-risk score
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Response depends on score
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The problems

• Scoring systems

– Difficult and time consuming 

– Add a barrier to escalation 

– Little evidence reliability, validity, utility
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In contrast   - MET criteria simpler
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• For MET  presence of one of criteria 

sufficient to get rapid review by ICU 

doctor

• Escalation plan = call the MET

– Usually ICU staff 

– skilled in advanced resuscitation

28



• May chose not to call ICU

– Northern hospital (Melbourne) previously 

had 2 tiered MET

– RPA (Sydney) – CERS (Clinical 

Emergency Response System)

However
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• Does the MET improve 

the outcome of 

deteriorating patients ?
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• Austin hospital

– surgical complications

• adverse events (57.8%)

• emergency ICU admissions (44.4%)

• deaths (36.6%)

• hospital LOS 23.8 days to 19.8 days

Bellomo etal CCM 2004 31



• Cardiac arrests and hospital mortality

– CAs (65%)

– deaths due to CA (56%)

– hospital deaths (26%)

Bellomo etal

MJA 2003 
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• Long term studies

– Increased use of the MET
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Jones etal CCF 2005

With MET calls there are arrests

1999

2000

2001

2002

2003

2004
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With MET calls there are surgical deaths

Jones etal Resuscitation 2005
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• Dandenong 

– before and after study 

– Unexpected cardiac arrest 

• 3.77 / 1000 in 1996 (before intervention) 

• 2.05 / 1000 in 1999 (after intervention)

• After adjustment for case mix 

– MET associated with a cardiac arrest 

(OR 0.50, 95% CI 0.35 to 0.73)  

Buist etal BMJ 1999 36



• Staff fail to call the MET

• To improve use of MET

– orientation programme for first year doctors, 

– professional development course for medical 

registrars, 

– evolving role of liaison ICU nurses. 

• Between 2000 and 2005 cardiac arrests  

24% per year (2.4/1000 to 0.66/1000)

Buist etal BMJ   Nov 2007 37



• Pittsburgh

– retrospective analysis over 6.8 yr

• 3269 MET responses 

• 1220 cardiopulmonary arrests 

– MET responses 

• 13.7 to 25.8/1000; p< 0.0001. 

• 17% arrests (6.5 to 5.4/1000 p = 0.016).
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• RCH

– Before (41 mo.) and after (12mo.) study

– Cardiac arrest 0.19/1000 to 0.11/1000 (NS) 

– CA deaths 0.12/1000 to 0.06/1000 (NS)

– In CAs with antecedent MET criteria

• CAs 17 to 0 (risk difference 0.16/1000, p = 

0.0158) 

• CA deaths from 12 to 0 (risk difference 

0.11/1000, p = 0.0426)
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Results of meta-analysis

Chan etal ArchIntMed  2010 

34% cardiac arrests 
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• 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 

ACQSHC consensus statement 
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• Data from the Austin Hospital

– MET activation is not uniform

– Cardiac arrest detection is not uniform

– Cause of MET calls (deterioration)

The MET and audit
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• MET activation is not uniform – few 

calls overnight

Jones etal CCF 2005 43



? Is this important

Arrests highest when 

MET calls lowest
Arrests lower when 

MET calls highest

Jones etal ICM 2006 44



• Cause of deterioration

– 400 MET calls
• hypoxia (41%)

• hypotension (28%), 

• altered conscious state (23%) 

• tachycardia (19%), 

• increased respiratory rate (14%)

• oliguria (8%). 

– Infection, pulmonary oedema, and 
arrhythmias caused 50% all MET calls

Jones etal CCF 2006 45



• 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 

ACQSHC consensus statement 
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The MET and education

• Identifying deterioration

– MET criteria = sick patient

• Causes of MET calls  sepsis, fluid 

overload and arrhythmias 

• Approach to management

– “MET syndromes”

• Escalation of care 

47



• ≈50% MET calls at Austin occur in 
surgical patients on 3 wards

• Most morbidity in surgical patients 
occurs as a result of medical 
complications 1-3

Preventive strategies in MET patients 

1. Bellomo etal      MJA 2002

2. Story etal           AIC 2009

3. McNichol etal    MJA 2007 
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– AMI

– Sepsis

– CCF

– Respiratory failure 

– Re-intubation

– PE

– Stroke

– ARF

Nature of complications 

1. Bellomo etal      MJA 2002

2. Story etal           AIC 2009

3. McNichol etal    MJA 2007 

– Wound infection

– Return to O/R

– sepsis
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• P.O.S.T.  = Post-Operative 

Surveillance Team

• Doctor and nurse experienced in 

internal medicine / ICU that do a ward 

round on “at-risk” patients 

• Prevention and management of 

medical complications in surgical 

patients 
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Reactive
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Pre-emptive
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• Serious adverse events are common in 
hospitalized patients 

• All hospitals must have a method of
– Detecting deterioration

– Escalation of care 

• MET is just one example

Conclusions 
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• METs
– Provide objective criteria for sick patients

– Easy education and identification 

– Provide simple method for care escalation

– Improve patient outcome when implemented 

effectively 

– Audit of MET patients = audit of those at-risk of 
deterioration

– Allows design and  implementation of 
preventative strategies 
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