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overview

illness severity

history - respiratory deterioration
unfashionably late

problems of early

warning

de-escalation & responsiveness
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terms should reflect purpose
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what is illness severity

risk of ‘adverse event ?’
risk of cardiac arrest ?
risk of organ dysfunction ?

degree of physiologic stress ?

able to be safely discharged home, unsafe to
be on the inpatient ward, safer in the ICU...?



‘systems’ of identification

clinician expert
cascade of referrals RN>Senior RN-Resident>Fellow>ICU

workload / experience / judgment

has not fixed current problem (Vandenberg2007)

calling criteria

specific items activate response

early warning scores
aggregate of multiple items, calling threshold

.. but what are we ‘identifying?’



dichotomous classification

within the tool (vs by the provider)

aligns with act / don't act decisions
eg. ICU consult or not ... is clear
encourages dissent/ disregard if excess false positives

may be useful (the normalized extreme)

is disingenuous
severity exists on a continuum
our expertise is to be engaged not bypassed

eg. don’t discharge



risk is on a continuuum

scores can reflect ‘travel’ between well & sick

responsive to clinical change (what goes up should come down)

the care context is important (vs absolute)
rural outpost-community hospital-teaching center

resources vary [CU/ HDU/ ‘obs’ / no staft

numeric quantification permits
matching of care with risk (need)
less severity to be recognized

>> effective prioritization, discharge and transfer.
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Medical patients at high risk for catastrophic

deterioration

FREDERIC L. SAX, MD; MARY E. CHARLSON, MD

The objective of this study was to develop criteria to
demarcate patients at risk for catastrophic deterioration
(arrest or major decompensation) and those likely to
require intensive care. From an inception cohort of

issue of who should be admitted for observation. To
identify high-risk patients, all patients admitted to the
medical service must be studied, not just those admitted
tn critical care units. as some mav not survive cata-

patients admitted in 1984 (30" years ago)

inception cohort study of 466 patients
catastrophic deterioration =arrest/near arrest

residents assessment@admission rated

severity: not ill, mildly ill, moderately ill, severely ill, moribund

stability: stable or unstable



catastrophic deterioration

20 (4% ) catastrophic deterioration (CD)

3/20 survivors

dyspnoea on admission
22% of patients with dyspnoea had ‘CD’
dyspnoea + either ‘complication of existing” or ‘unstable’

were only significant predictors of catastrophic deterioration
. . ¢ . b
significant ‘advance warning

need criteria ‘to identify need for ICU’



RESUSCITATION

(@)

www.elsevier.com/locate/resuscitation

Resuscitation 62 (2004) 275-282

A comparison of Antecedents to Cardiac Arrests, Deaths and EMergency
Intensive care Admissions in Australia and New Zealand,

and the United Kingdom—the ACADEMIA study

Juliane Kause®!, Gary Smith®*, David Prytherch ¢, Michael Parr9,
Arthas Flabouris 4, Ken Hillman ¢
for the Intensive Care Society (UK) & Australian and New Zealand Intensive
Care Society Clinical Trials Group ACADEMIA Study investigators

3 day prospective observational study
68 hospitals
>16 years, cardiac arrest, death, unplanned ICU admission

638 events - 60% had documented antecedents
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Rapid-Response Systems as a Patient Safety Strategy

A Systematic Review

Bradford D. Winters, MD, PhD; Sallie J. Weaver, PhD; Elizabeth R. Pfoh, MPH; Ting Yang, PhD; Julius Cuong Pham, MD, PhD;
and Sydney M. Dy, MD, MSc

Figure 2. Studies that reported the outcome of total hospital adult mortality.
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Confidential imquiry into quality of care before admission
to Intensive care

Peter McQuillan, Sally Pilkington, Alison Allan, Bruce Taylor, Alasdair Short, Giles Morgan,
Mick Niclsen, David Barrett, Gary Smith

1992-3
100 consecutive ICU admissions from ED
2 ICU in UK

2 experts reviewed abstracted data

modest kappa 0.5-0.42
(aka quality is hard to define/ operationalize)
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Confidential inquiry into quality of care before admission
to Intensive care

Peter McQuillan, Sally Pilkington, Alison Allan, Bruce Taylor, Alasdair Short, Giles Morgan,
Mick Nieclsen, David Barrett, Gary Smith

51% ‘sub-optimal care’
39% admitted to ICU ‘late’
41% ICU was potentially avoidable

1ssues:

organization, limited knowledge, not appreciating deterioration

lack of experience, failure to seek advice
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‘Its SO RUDE to be late, but being early can be awkward’ ... GL



later escalation is worse

urgent ICU| 259 36 (14%)

code blue, 167 24 (28%)

>> 14 % additional mortality <<
BedsidePEWS investigators 2008

....rationale for earlier intervention



timeliness of action

Jate preventable morbidity

mortality
avoidable ICU
early before needed,

false alarm
..... is not the opposite of late

‘early’ & ‘late’ are value-laden, retrospective
by definition we want neither



early

early = inefficient clinicians
an un-necessary call’ (nurse apprehension)

‘being woken to reassure’ (a waste of my time)

early = safe administrators & system designers
‘earlier than the event that happened’ retrospective & punative
negatively defined as simply ‘not late’
operationalized as...."don’t run across the road you'll get run over”
adminstrative truths that are contemporaneously disproven

‘I did nothing and nothing bad happened’



timely actions (not early)

Jate preventable avoidable ICU

timely matched / ideal / realistic

ear]y premature, inefficient



Warning

m—

what comes hence?



...nothing

Christopher § Parshuram Scientist Child Health Evaluative Sciences The Research Institute. Staff Physician Department of Critical Care Medicine Hospital for Sick Children Torento, Faculty of Medicine Univerisity of Toronto Ontario Canada



warning of potential ...

cardiac arrest

near arrest

need for’ invasive therapies

late transfer (context dependent)
warning of potential action / events
warning of need for ‘a conversation’

1SSues: false alarms or unclear alarms, clinical precision



assessment precision

Cardiopulmonary Arrest

Critical lliness

Increased Care Néeed:s

assessment precision must be greater than clinical needs
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A review, and performance evaluation, of
single-parameter ‘‘track and trigger’’ systems™

Gary B. Smith®*, David R. Prytherch®, Paul E. SchmidtP®,
Peter |. Featherstone®, Bernie Higgins®©
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comparative review 30 ' EWS’

9987 patient dataset. survival vs. death, medical patient dataset



Table 3 The performance of 30 SPTTS using hospital mortality as the outcome

Class System evaluated Triggered Did not trigger Total triggers, Sensitivity (%) Specificity (%) PPV (%) NPV (%)
n (%)
Dead on Alive on Dead on Alive on
discharge n (%) discharge n (%) discharge n (%) discharge n (%)

1 Bell (standard)* 126 (1.3) 437 (4.4) 709 (7.1) 8715 (87.3) 563 (5.6) 15.1 95.2 22.4 92.5

Z Bell (extended)* 249 (2.5) 1202 (12.0) 586 (5.9) 7950 (79.6) 1451 (14.5) 29.8 86.9 17.2 93.1

3 Bell (restricted)* 61 (0.6) 173 (1.7) 774 (7.8) 8979 (89.9) 234 (2.3) 73 98.1 26.1 92.1

4 Ball® 236 (2.4) 1100 (11.0) 599 (6.0) 8052 (80.6) 1336 (13.4) 28.3 88.0 17.7 93.1

5 Parissopoulos'? 272 (2.7) 1067 (10.7) 563 (5.6) 8085 (81.0) 1339 (13.4) 32.6 88.3 20.3 93.5

6 Hickey¢ 206 (2.1) 741 (7.4) 629 (6.3) 8411 (84.2) 947 (9.5) 24.7 91.9 21.8 93.0

7 Salamonson® 159 (1.6) 459 (4.6) 676 (6.8) 8693 (87.0) 618 (6.2) 19.0 95.0 25.7 92.8

8 Buist*2 192 (1.9) 605 (6.1) 643 (6.4) 8547 (85.6) 797 (8.0) 23.0 93.4 24.1 93.0

9 Bellomo® 193(1.9) 618 (6.2) 642 (6.4) 8534 (85.5) 811 (8.1) 23.1 93.2 23.8 93.0
10 Jones’! 212 (2.1) 704 (7.0) 623 (6.2) 8448 (84.6) 916 (9.2) 25.4 92.3 23.1 93.1
1 Green® 223(2.2) 800 (8.0) 612 (6.1) 8352 (83.6) 1023 (10.2) 26.7 91.3 21.8 93.2
12 Harrison (early)® 441 (4.4) 2830 (28.3) 394 (3.9) 6322 (63.3) 3271 (32.8) 52.8 69.1 13.5 94.1
13 Harrison (late)>* 145 (1.5) 417 (4.2) 690 (6.9) 8735 (87.5) 562 (5.6) 17.4 95.4 25.8 92.7
14 Smith®? 422 (4.2) 2428 (24.3) 413 (4.1) 6724 (67.3) 2850 (28.5) 50.5 73.5 14.8 94.2
15 Lee’ 272 (2.7) 1210 (12.1) 563 (5.6) 7942 (79.5) 1482 (14.8) 32.6 86.8 18.4 93.4
16 Buist?? 200 (2.0) 779 (7.8) 635 (6.4) 8373 (83.8) 979 (9.8) 24.0 91.5 20.4 93.0
17 McGloin® 379 (3.8) 2373 (23.8) 456 (4.6) 6779 (67.9) 2752 (27.6) 45.4 74.1 13.8 93.7
18 de Pennington* 201 (2.0) 763 (7.6) 634 (6.3) 8389 (84.0) 964 (9.7) 24.1 91.7 20.9 93.0
19 McArthur-Rouse’® 182 (1.8) 688 (6.9) 653 (6.5) 8464 (84.8) 870 (8.7) 21.8 92.5 20.9 92.8
20 Foraida®’ 124 (1.2) 364 (3.6) 711 (7.1) 8788 (88.0) 488 (4.9) 14.9 96.0 25.4 92.5
21 Cioffi*® 162 (1.6) 493 (4.9) 673 (6.7) 8659 (86.7) 655 (6.6) 19.4 94.6 24.7 92.8
22 Holder?? 259 (2.6) 992 (9.9) 576 (5.8) 8160 (81.7) 1251 (12.5) 31.0 89.2 20.7 93.4
23 Buist>4 224 (2.2) 874 (8.8) 611 (6.1) 8278 (82.9) 1098 (11.0) 26.8 90.5 20.4 93.1
24 McQuillan®! 166 (1.7) 522 (5.2) 669 (6.7) 8630 (86.4) 688 (6.9) 19.9 94.3 24.1 92.8
25 Hourihan® 134 (1.3) 413 (4.1) 701 (7.0) 8739 (87.5) 547 (5.5) 16.0 95.5 24.5 92.6
26 Bristow?' 148 (1.5) 474 (4.7) 687 (6.9) 8678 (6.9) 622 (6.2) AT 94.8 23.8 92.7
27 Jones®® 145 (1.5) 446 (4.5) 690 (6.9) 8706 (87.2) 591 (5.9) 17.4 95.1 24.5 92.7
28 Subbe?! 82 (0.8) 249 (2.5) 753 (7.5) 8903 (89.1) 331(3.3) 9.8 97.3 24.8 92.2
29 Jacques (late)®® 145 (1.5) 416 (4.2) 690 (6.9) 8736 (87.5) 561 (5.6) 17.4 95.5 25.8 92.7
30 Offner®? 233 (2.3) 814 (8.2) 602 (6.0) 8338 (83.5) 1047 (10.5) 27.9 91.1 22.3 93.3

sensitivity 9-52%
specificity 69-97%

imperfect classification



Ratio of PICU Versus Ward Cardiopulmonary
Resuscitation Events Is Increasing”®

Robert A. Berg, MD, FCCM'; Robert M. Sutton, MD, FCCM'; Richard Holubkov, PhD?

Carol E. Nicholson, MD’ J. Michael Dean, MD, FCCM?; Rick Harrison, MD, FCCM*;

Sabrina Heidemann, MD’; Kathleen Meert, MD?; Christopher Newth, MD, ChB®; Frank Moler, MD’;
Murray Pollack, MD, FCCM¥ Heidi Dalton, MD, FCCM¥ Allan Doctor, MD, FCCM?

David Wessel, MD'’; John Berger, MD'’; Thomas Shanley, MD’; Joseph Carcillo, MD, FCCM'"';
Vinay M. Nadkarni, MD, FCCM'; for the Eunice Kennedy Shriver National Institute of Child Health
and Human Development Collaborative Pediatric Critical Care Research Network and for the

American Heart Association’s Get With the Guidelines-Resuscitation (formerly the National Registry

of Cardiopulmonary Resuscitation) Investigators

Proportion of CPR Events in ICU

100

95

90

85

80

2000 |
2001

All CPR Events*

2002:

2003

2004

$993644

2005

2006 |

2007
2008

2009 |

2010 |

5870 paed CPA events
315 hospitals with GWTG data

87% & then more paediatric CPA
in PICU vs inpatient wards

infrequent becoming even less frequent

is this deskilling/desensitization ?



Inappropriate warning

passivivity: ‘bystanders, stand-by for action,
action, action that never happens’
E.L. Mahon/McGlashan/Von Sturmer et al.

actively: overlooking safety options as
expressed as the paradox of (almost) totally

safe systems.
Amalberti
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iterative re-classification
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iterative review assessment
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de-escalation in/after ICU
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de-escalation in wards
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illnes@ation

meets modern needs -not early warning



early warning system

1 was a useful concept

appeal = to shift culture to earlier (not early) than the usual ‘late’

2 internal contradiction

“rapid” response to “early” warning, and no RRT impact

3 exposes conflict

safe administrator vs efficient frontline

4 focussed on escalating severity

not so useful for the recovery phase



illness quantification

1 applications of Sol scores are broader

include escalation and de-escalation, no patient has zero ‘risk’

2 preventing ICU admission is a goal

well-matched engagement of non-ICU teams is important

3 context-dependent responses

‘timely notification’ varies by location - quartenary vs community

4 naming reflects purpose and expecations

valid severity of illness scores measure illness-severity



summary

‘early warning’ (in its most favourable interpretation)
is only one of the functions
of a valid severity of illness score.

terminology should accurately reflect purpose






