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Objectives

To review rationale and definitions of Critical
Care Response Teams

To review evidence for the effectiveness of CCRT
Utilization of CCRT

Respiratory Calling criteria

Possible future solutions



What CCRT Is not!
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What CCRT is:

= Also known as Medical Emergency Teams
(MET), Critical Care Outreach Teams (CCOT),
Rapid Response Team (RRT)

= Rationale:

+ Many cardiac arrests, respiratory arrests are
preceded by periods of vital sign instability
— cardiac or respiratory

+ Similar for unplanned ICU admissions

+ Expertise necessary to recognize and treat
deterioration may not be present —
availability or expertise

+ Leverage critical care expertise to areas
outside ICUs



CCRT Conceptual Framework

Patient # Team # Definitive
Deterioration Response Care
Afferent (event detection and Efferent (crisis response)

trlggerlng) Personnel with required
Selection/diagnostic/triggering expertise

criteria Required equipment and

Human and technological resources

monitoring Assessment of unmet needs
Mechanism for response

triggering

Adapted from Crit Care Med 2006; 34: 2463



CCRT Study

= First studies published 10 — 15 years ago
= Numerous studies, Meta-analyses

= Conflicting results

= However:

+ Implemented widely across humerous
health care systems

+ Variety of configurations, operational norms
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Rapid response systems: a systematic @ oo
review and meta- analysm

Ritesh Maharaj'”*", an Raffaele” and Julia Wendon'~

m 29 studies found

+ 5 Studies: Cluster RCT, Controlled
Before/After, Interupted Time Series

+ 24 Studies: Before/After without control

+ Teams variably constituted,
Implemented/delivered and evaluated

+ MDs present in majority



Critical Care Response Teams
Hospital Mortality
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CCRT in Ontario

= Implemented in 27 hospitals
= 18,000 — 19,000 new activations per year
= Rate of activation approx. 37/1000 admissions

Number of CCRT Activities (Trend)

M FY 2010-2011
FY 2011-2012
B FY 2012-2013
FY 20132014
M FY 2014-2015

2
3
e
8
z
2
E
5
=

New Consults
CCRT Activity Types




CCRT in practice: Ontario

= Reason for activation (N = 19, 212)

Resp = 32% CV =30% CNS = 15% Misc = 23%




Time lapse between calling
criteria met and CCRT called

Time Lapse between CCRT Calling Criteria Met and when CCRT Notified
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Time lapse between respiratory arrest and
calling criteria met
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Delayed Emergency Team Calls and Associated
Hospital Mortality: A Multicenter Study*

Jack Chen, MBBS, PhD, MBA(Exec)!; Rinaldo Bellomo, FRACP, FCICM, PGDipEcho, MD, PhD?;

Objective : We tested the hypothesis that responses to physio-  Design, Setting, and Participants: We used data from a 23-hos-
logic deterioration in hospital ward patients delayed by more than  pital cluster randomized trial (January 2004 to December 2004)
15 minutes are associated with increased mortality. of implementation of rapid response teams (intervention) versus

(Crit Care Med 2015; 43:2059-2065)

= Almost 1/3 of calls were delayed
= Delayed calls were:

+ more common at night,

+ in CCUs or HDUs,

+ in pts with reduced LOC,

+ in pts with hypotension or

+ in pts > 75 years old

= Delayed calls were associated with increased
risk of death and unplanned ICU admission




VvVvhat stops hospital clinical staff from
following protocols"? AnNn analysis of thhe
iNncidence anmnd factors behimd thhe
failure of bedside clinical staff to
activate the rapid response systemrm in

a Mmulti-campus Australianm
metropolitanmn healthcare service

. = Stuart Marshall, =22 pmichael David Buist.? Monica Finnigan . ?
Hore,® Tamica Sturgess.® Stuart Wilson ., Wayne Ramsaw®

BMJ Quality and Safety 2012

« Review of all inpatient charts
« 4% of patients met criteria for activation of RRT
Approx. 40%- Team not activated
For those with missed calls:
« 70% recognized that pt met criteria
* 77% were concerned or quite concerned about the pt
« Barriers to team activation
« Feeling that they should be able manage pt
* Loss of clinical autonomy
e Socio-cultural factors and intra-professional factors
 Failure to recognize occurred in a minority



A controlled trial of electronic automated advisory vital signs

monitoring in general hospital wards*

Rinaldo Bellomo, MD, FRACP, FCICM; Michael Ackerman, RN, PhD; Michael Bailey, PhD, MSc; Richard Beale, MB,

= Pre post trial of automated vital signs monitor:
acquisition of vital signs and calculation of early
warning scores

= 10 hospitals, 18,000 pts
+ Manually entered vitals by bedside nurse

m Results
+ 529% increase in RRT activated by respiratory criteria
+ Fewer abnormal vitals at time of RRT actlvatlon

All transfer Mechanical ventilation 12/59 lEH"mII /8 % ) 046

patients Vasopressors 2/99 (20%) /8 011
Arterial line 4/59 (7% ,..-"E' '3.!-""': .03

Vital signs/24 hr 5 (3-6) 032

Trigger “other” /57 (2%) 006

Survival A4/57 (T7%) /79 (90% ] 043

All respiratory Mechanical ventilation /27 (26%) A/AR _r.”E!-"'-: .039
trigger
patients

Vasopressors /27 (22% ) 3/48 (6% 041
Arterial line 4/2 /48 (09%) 014
Other interventions 2/2 ) 3/48 (27% ) 041
Survival 1'5} 26 l f?“uh 43/47 t‘*l"u:l 035




Kaplan-Meiler survival estimates
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Figure 4. Kaplan-Meier survival plot for patients who triggered a rapid response team (RRT) call during the
period before (PRE) and after (POST) the deployment of automated advisory monitors. Long-rank test p = .04,

(Crit Care Med 2012; 40:2349-2361)




Typical criteria for CCRT Activation

Respiratory Threatened Airway, Stridor
Shortness of Breath
Oxygen Saturation < 90%

RR <8o0orRR> 30

Cardiovascular | HR <40o0orHR > 130
SBP < 90 or SBP > 200

CNS Altered Level of Consciousness
Prolonged Seizures




Respiratory criteria for CCRT activation

= Respiratory Rate:
+ Often poorly documented and measured

+ Abnormal respiratory rate predictor cardiac
arrest, admission to ICU

+ More sensitive to deterioration than CV
parameters

+ Under-appreciation of its importance
= Shortness of Breath
+ Subjective

+ Difficult to assess changes in people with
pre-exiting disease

Cretikos, AMJ 2008



Respiratory criteria for CCRT activation

= Oxygenation Saturation:
+ Useful and easy to measure
+ Can be misunderstood
+ False sense of security

+ Can remain adequate in spite of increased
WOB and significant hypoventilation

+ Mitigated by supplemental oxygen
= Supplemental oxygen
+ Oxygen therapy associated with higher risk

+ Observational study inpatient mortality of
medical patients was 15.8% vs. 5.3% for

those not on oxygen |
Cretikos, AMJ 2008

Eastman, Int Med J 2010



Need for Better Respiratory status
monitoring technology

 Example: Hexoskin
 Wearable sensor vests, shirts
* Developed for the space program
« Able to measure:
 RR, Tidal Volume, Minute Ventilation
« ECG, HR, HR variability
« Activity level

WEARABLE
PHYSIOLOGY
SENSORS

HEXOSHIN




Conclusion

= CCRTs are have improved the early detection
of respiratory compromise

+ Still more work to do

= Need better techniques and technology to

reliably identify patients with respiratory
compromise



