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Background

Hospitals are dangerous places !!
30,121 records in USA (Harvard Medical Practice Study; 

NEJM 1991) : 3.7% had adverse events (AEs) 
with 27.6% due to negligence and 13.6% 
mortality. 

Estimated AEs involving negligence in N.Y.: 
27,179 (13,392 deaths)



How about outside the USA?

Australia is just as dangerous !!
The Quality in Australian Health Care 

Study (MJA 1995) : 14,000 admissions in 28 
hospitals with 16.6% showing adverse 
events of which 51% deemed 
preventable and 4.9% (116) causing 
death and 13.7% (318) permanent 
disability. A silent epidemic



Do we have reason to believe that 
adverse events can be prevented?

Definitely !!
Night discharge from ICU increases 

mortality (Lancet 2000; 355: 1138-1142)

More than 50% of ICU emergency  
admissions receive inadequate pre-ICU 
care (BMJ 1998; 316: 1853-1858)

Decreased nurse-patient ratio increases 
complications after esophagectomy 
(Intensive Care med 2000; 26: 1857-1862)



Can we identify patients at 
risk?

Another Melbourne study (MJA 1999; 171: 22-25)

showed that all critical events were 
preceded by warning signs for an 
average of 6.5 hours

A study of hospital cardiac arrests in Miami 
showed that 84% had physiological 
instability for 8 hours (Chest 1990; 98: 1388-92)



Can we identify patients?

A study of 150 cardiac arrests in Chicago. In 
99 (66%) cases there was documented 
instability for 8 hours (Crit Care Med 1994; 22: 244-
247)

Resuscitating dead people is harder than 
resuscitating sick people!!

Waiting for cardiac arrest does not make 
sense……but that’s what happens in 
most hospitals in the world!!



Why does this happen?
• Structure of medical practice in hospital
• “Silos” of specialty
• Patient “ownership”
• Ridiculous notion that an orthopedic 

resident knows how to recognize or handle 
pulmonary edema

• Crises happen randomly in random units 
and doctors can’t see the “big picture”



Why does this happen?

• Hospital doctors (esp. surgical doctors) 
are not immediately available

• Non ICU/Anesthesiology doctors have 
limited skills in dealing with acute illness

• Acute illness is often missed
• At 3 am if you are sick you get to see the 

night resident !



Is there a possible solution?

• Develop a systematic approach
• Get nurses/doctors to call for help the 

way people do at home
• Deliver to patients the equivalent of an 

“hospital ambulance” (a rapid response 
team - RRT) whenever they get really 
sick

• Do that and see what happens



The Medical Emergency 
Team

ICU fellow and ICU nurse + emergency 
pack - ICU specialist available 24 hours 
a day

Any member of hospital staff can trigger 
the MET - Call switchboard to call MET

Use criteria on red poster to trigger MET
Let’s do it and compare the hospital 

before and after the MET!
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Effect of MET on Cardiac Arrests
in Surgical Patients
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Effect of MET on in-hospital 
Surgical Mortality

0

10

20

30

40

50

60

70

HDU MET

In-Hospital Mortality

37.5% relative 
reduction in mortality

p=0.022

n



Change in MET use over time at Austin

MET calls in 2008: 157/month





Dose of MET-like activity in cardiac 
arrests in MERIT
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Medical and nursing activities (monitoring) dictate whether you 
are “sick” almost as much as pathophysiology

Austin data over 4 years

(Jones D, Goldsmith D, Bellomo R et al. Critical Care 2005; 9: R303-R306)
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Why can’t we make these damn cardiac arrests 
disappear completely??

So much is about vigilance & monitoring

Less monitoring = More cardiac arrests



The “afferent arm” “sleeps on the job”

(no monitoring)

As MET calls go up cardiac arrests go down and vice-versa



However…as we learn more about 
RRTs…the recurrent problem is the afferent 

(call) arm….

• Weakest link in the chain
• Nurses do not reliably monitor vital signs
• When they do, they (and doctors) do not 

understand their significance
• When they do, they (and doctors) still do not 

understand the need to act immediately
• The focus turns to monitoring…….



What is monitoring in the wards

Outside of specific areas (ICU, CCU, CT HDU, 
Neuro HDU) monitoring is intermittent

Intermittent Monitoring = vital signs
Are intermittent vital signs of any use in 

identifying “at risk” patients?
Is such monitoring important/useful?
A multicenter study (MERIT) provided a unique 

opportunity





Monitoring and call criteria

Patients: all patients with an event 
over a 6-month period. Obtain data 
for 24 hr period before the event

Controls: chosen from patients 
admitted to same ward in 4 week 
period before the case event using 
age and sex matching. Obtain data 
during a random 24 hour period



Study Patients
Patients: 450
Age: 68; sex: 58.7%
Events: 297 admit to ICU; 
135 arrests; 18 unexpected 
death
Missing data in last 24 hr:
RR: 78; HR 5; BP: 6   

Controls: 520
Age: 68; sex: 57.5%
Events: None

Missing data in last 24 
hr: RR 123; HR: 1;    
BP: 6



Vital signs and odds ratio of 
CA/death/ICU admission
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Monitoring vital signs is important !

Continuous non-invasive monitoring for all 
would be wonderful

However, even good ol’ intermittent 
monitoring (1853 Nightingale style) is 
not bad (If people only used it!)

Using something as simple as vital signs, 
we can identify the majority of at risk 
patients



Monitoring in Sweden





How do we fail?

We do not reliably monitor patients by 
intermittent measurements (lack of 
monitoring)

When we do, there is frequently no call for 
suitably trained and equipped help (lack 
of advice)

When there is a call for such help, it is often 
dangerously late (lack of response)

Consequently…people die



The hospital guarantee

Question: could a hospital put a giant 
billboard at its entrance that says this?               
“We guarantee that, for a week, if you 
have major surgery 1. we will monitor 
your vital signs at least once every 8 
hours and document them, 2. a nurse 
will see you every 8 hours and 
document that and 3. a doctor will 
see you at least once a day and 
document that”





The hospital guarantee

Let’s find out what happens
Four teaching hospitals (Sydney & 

Melbourne) + One major 
metropolitan hospital

14 major operations (cardiac, GI, 
thoracic, vascular Sx)

Three patients for each operation for 
one week in each hospitals



Findings of hospital guarantee 
study

RR missing in 15.4%
HR missing in 4.2%
BP missing in 5.5%
Sat missing in 6.7%
Nurse notes missing in 5.5%
Only 15% of patients got the “full package”

each day for the first 3 days





Review of 200 MET calls at Austin
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Respiratory distress and low BP





Review of 200 MET calls at 
Austin
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Low GCS and Tachycardia



Duration of delay
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Conclusions

Monitoring (even intermittent) is important
Like everything else in hospitals (hand 

washing, ACLS, Trauma care) it is 
highly imperfect

We fail by not doing it, not 
understanding it, not calling for help 
or calling for help too late



Conclusions

• There is an enormous need to educate doctors 
and nurses to the need for and importance of 
monitoring

• We need to educate them to the 
consequences of not calling for help or delays

• We need to develop “smart” monitoring 
technology

• If we can’t identify sick patients how can we 
help them?


