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After com
pleting this chapter you w

ill be able to: 
1. 

Identify the characteristics and early w
arning signs of the deteriorating 

patient outside the intensive care unit
2. 

Explain the role of early w
arning system

s for activation of rapid 
response in the hospital setting

3. 
Identity characteristics of a rapid response system

4. 
U

nderstand the role, activities and operation of the critical care 
outreach nurse

5. 
Identify the skills, attributes, education and training requirem

ents of 
the critical care outreach nurse

6. 
U

nderstand the evidence supporting the effectiveness of outreach 
services

7. 
Identify future directions for organizing an outreach service

8. 
Describe the adm

inistrative and governance structures necessary for 
establishing, im

plem
enting, m

onitoring and im
proving rapid response 

system
perform

ance
9. 

Identify future directions of the rapid response system
.

ABBREVIATIO
N

S 

• 
CCO

T - critical care outreach team
• 

CCO
N

 - critical care outreach nurse
• 

EW
S - early w

arning system
/score

• 
ICU

 - intensive care unit
• 

M
ET - m

edical em
ergency team

• 
M

O
EW

S - m
aternity/obstetric early w

arning system
/score

• 
PEW

S - paediatric early w
arning system

/score
• 

RRS - rapid response system
• 

RRT - rapid response team

CHAPTER O
VERVIEW

The last decades have w
itnessed the em

ergence of a new
 strategy to 

identify and respond to clinical deterioration in acute care hospitals, the 
RRS)/M

ET (Jones et al., 2009; Jones et al., 2015). This concern em
erged due 

to the increased acuity of w
ard patients [Arm

itage et al., 2007; Australian 
Com

m
ission on Safety and Q

uality in Health Care (ACSQ
HC), 2012], the 

lim
ited beds in ICU

 and lim
ited critical care resources in w

ard services. 
Critical care outreach nurses have played a pivotal role in the developm

ent, 
operation and m

anagem
ent of the RRS (N

iven et al., 2014; Stelfox et al., 
2014) w

hether they are m
edical- or nurse-led (Devita et al., 2006). The 

M
ET has becom

e an accreditation requirem
ent in som

e countries and is 
a highly recom

m
ended strategy for recognising and responding to clinical 

deterioration in acute care hospitals (ACSQ
HC, 2012). 

Critical 
care 

nurses' 
contribution 

to 
the 

m
anagem

ent 
of 

clinical 
deterioration is notew

orthy. O
utreach nurses in the U

K, liaison nurses in 
Australia or ICU

 liaison nurses “enferm
eros de vinculación con la U

CI” in 
Argentina are clinical experts, w

ho use advanced assessm
ent, technical, 

teaching and com
m

unication skills to both assist in the care of com
plex 

patients and support nurses w
ho are providing care to these patients 

(Alberto et al., 2014; Chaboyer et al., 2004; Green &
 Edm

onds, 2004; 
W

illiam
s et al., 2012). Patients discharged from

 ICU
 are also vulnerable to 

clinical deterioration as they are recovering from
 a critical illness (Stelfox 

et al., 2014) requiring clinical expert surveillance to identify early signs of 
clinical deterioration and trigger a response m

echanism
 (Eliott et al., 2012; 

Priestley et al., 2004). 
This chapter introduces the RRS/M

ET system
s and the use of CCO

N
s, how

 
to organize and im

plem
ent a hospital w

ide response, and how
 to m

onitor 
and im

prove early recognition and m
anagem

ent of the deteriorating 
patient. It also describes the role of CCO

N
, the com

petences required, and 
the variation in current practice across settings and countries. A case study 
is developed across the chapter to illustrate how

 different the roles and 
rapid response procedures described can be im

plem
ented. 

Introduction: chapter case 

A 59-year-old obese m
ale has been on the m

edical w
ard for 12 hours. 

O
ne w

eek earlier he presented to the em
ergency departm

ent (ED) w
ith 

a 7-day history of m
ucous diarrhea and abdom

inal pain and w
as treated 

sym
ptom

atically and w
ith antibiotics. How

ever, sym
ptom

s w
orsened and in 

the 48 hours prior to adm
ission he reported repeated episodes of bleeding 

stools and fever. Current treatm
ent plan is for intravenous (IV) fluids, 

m
ild analgesic/anti-inflam

atory and fecal specim
en including clostridium

 
difficile 

screen 
along 

w
ith 

other 
lab 

testing, 
abdom

inal 
ultrasound 

and colonoscopy. He has a history of anem
ia and is on m

edications for 
hypertension and diabetes, as described by the patient’s w

ife. 
Abdom

inal ultrasound show
s inflam

m
ation of the bow

el, colonoscopy 
results are not available. The patient is aw

ake and responsive but restless 
and uncom

fortable w
ith slight diaphoresis. Initial physical exam

ination 
reveals pale skin, slow

/sluggish capillary refill, and he is anxious in 
appearance. 
Current vital signs: blood pressure (BP): 110/60 m

m
Hg, heart rate (HR): 

130/m
in., tem

perature: 37.8 oC, respiratory rate (RR): 22/m
in. 

The patient’s w
ife requests to see the nurse in charge because her husband 

seem
s confused, and she hasn’t seen yet the parental unit doctors since she 

arrived 2 hours ago.

RECO
G

N
ITIO

N
 AN

D M
AN

AG
EM

EN
T O

F THE DETERIO
RATIN

G
 PATIEN

T 

Risk to patient harm
 and death is low

ered w
hen com

plications and 
deterioration are recognized quickly and treated aggressively. This is 
an intuitively obvious prem

ise, that is, the earlier the com
plication is 

recognized and acted upon, the less likely a negative patient outcom
e 

w
ill occur…

 a stitch in tim
e saves nine! How

ever num
erous studies have 
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show
n that patient harm

 has been and rem
ains an endem

ic iatrogenic 
consequence of the life and death of a patient in the hospital setting. 
The 1992 Q

uality in Australian Healthcare Study exam
ined a random

 
sam

ple of 14,179 adm
issions across 28 hospitals in tw

o states of Australia 
and identified 112 deaths (0.79%

). N
early 70%

 of the deaths, and 58%
 of 

the cases of significant disability w
ere considered to have a high degree of 

preventability (W
ilson et al., 1995). In the U

K, 100 sequential adm
issions to 

the ICU
 from

 w
ard areas across 2 hospitals found that 54 had sub-optim

al 
care on the w

ard prior to transfer. This group of patients had a m
ortality rate 

of 56%
. Som

e of the sub optim
al treatm

ent factors included failure to seek 
advice, lack of know

ledge, failure to appreciate clinical urgency and lack of 
supervision (M

cQ
uillan et al., 1998). In a M

elbourne (Australia) teaching 
hospital it w

as found that the m
edian period of tim

e that clinical instability 
w

as docum
ented w

as 6.5 hours (range 0-432 hours) prior to either cardiac 
arrest call or intensive care unit referral am

ong 122 in-hospital patients. Yet 
m

any of these patients w
ere review

ed, on average, tw
ice by junior m

edical 
staff during the intervening period (Buist et al., 1999). 
Finally, others have found that patients w

ho have just one episode of 
single-param

eter vital-sign abnorm
ality during hospitalization had a higher 

30-day m
ortality rate (25%

) as com
pared to patients w

ho did not (3.5%
) 

(Bell et al., 2006). Despite m
any studies exam

ining the antecedents of 
patient deterioration and death in the hospital setting, it rem

ains difficult 
to determ

ine w
hich vital-sign param

eters and w
hich threshold values can 

reliably predict dangerous deterioration before it happens. 
Kause et al. (2004) studied “prim

ary events” across 68 hospitals over 4 
days in the U

K, Australia and N
ew

 Zealand. A prim
ary event w

as defined 
as a cardiac arrest, death or ICU

 adm
ission. O

f the 638 prim
ary events, 

383 (60%
) had antecedent factors of systolic blood pressure less than 

90 m
m

Hg (148), Glasgow
 com

a score drop > 2 points (118), threatened 
airw

ay (75), RR > 36 (54), HR > 140 (45) (Kause et al., 2004). W
hile Buist and 

others, show
ed in a study of 6,303 patients 1,598 experienced abnorm

al 
observations and 146 died. The tw

o m
ost com

m
on abnorm

al observations 
w

ere hypoxia < 90%
 (51%

) and hypotension (17%
). Significant predictors 

of death w
ere: respiratory rate < 6 or > 30/m

in., oxygen saturation < 90%
, 

hypotension, decreased or loss of consciousness. Anyone one of these 
6 events resulted in a six-fold increase in m

ortality (Buist et al., 2004). 
O

bjective w
ritten param

eters appear to be favoured over open-ended 
clinician judgm

ent call alone and DeVita et al. (2006; 2010) recom
m

end 
predefined num

eric trigger thresholds for HR, RR, BP and blood oxygen 
saturation (SpO

2 ). 

Case study

The nurse in charge review
s the patient, noticed the Glasgow

 Com
a Scale 

(GCS) has declined, although other vital sings rem
ain unchanged. She calls 

the treating doctor, but the doctor is currently perform
ing a procedure 

and is unavailable to see the patient. The junior resident m
edical officer 

is available but is not confident to initiate treatm
ent until the treating 

doctor arrives. The patient is presenting an antecedent factor of clinical 
deterioration. 

The rapid response system
 closed feedback loop m

odel

Figure 1 provides a flow
 diagram

 of the com
m

on sequence of events that 
ought to track and trigger a rapid response to a deteriorating patient. There 
are tw

o key system
s in m

ost closed loop m
odels such as this: afferent lim

b 
(receiving pathw

ay) and efferent lim
b (action pathw

ay). The diagram
 show

s 
a continuous feedback loop w

ith 4 linked and critical com
ponents in each.

The afferent lim
b describes:

1. 
Patient assessm

ent and m
onitoring of vital param

eters
2. 

Tracking of vital param
eters to detect abnorm

ality or deterioration
3. 

Early w
arning score and alert flags deterioration and indicates the 

need for action
4. 

Trigger, being a prescribed action response to the detection of 
deterioration. 

The efferent lim
b describes:

1. 
Rapid response person/team

 is m
obilised to attend the patient 

bedside
2. 

Intervention; the RRT is sufficiently skilled to intervene in an 
em

ergency and to engage w
hatever other expertise is required to 

correct the deterioration
3. 

Stabilise and plan; the w
hole team

 review
s the goals of care and 

specific follow
 up actions required

4. 
M

onitor; 
continue 

to 
m

onitor 
closely 

to 
avert 

any 
relapse 

of 
deterioration.

Figure 1. The rapid response system
 closed feedback loop m

odel

THE AFFEREN
T LIM

B O
F THE RAPID RESPO

N
SE SYSTEM

 

The afferent lim
b com

m
ences w

ith regular vital sign and other patient 
param

eter observations and assessm
ent at the bedside. Such observations 

need to be purposeful, thorough and m
ade by a health professional suitably 

trained and cognisant of the significance of any subtle deterioration in the 
patient’s condition and the approved protocol driven response required 
should an aberrant finding or deterioration be detected. This is som

etim
es 

know
n as “tracking”. “Tracking” is the process of m

onitoring and recording 
patient clinical status over tim

e and looking for abnorm
alities and signs 

of deterioration. The m
ost com

m
on vital signs “tracked” in early w

arning 
system

s are HR, RR, BP, SpO
2 , Tem

perature, conscious level and “w
orried” 

(see Table 1).

M
ET call param

eters = C
all 555

Airw
ay

Threatened 

Breathing
RR < 8 and > 30

SpO
2  < 92%

 (on or off oxygen)

Circulation
HR < 50 and > 120/m

in.
Systolic BP < 90 and > 180 m

m
Hg

N
eurological

Seizure or fall in GCS > 2 points

O
ther

W
orried about patient

Parent unit cannot attend
U

rine output < 30 m
L/hour (for 2 hours) or > 500 m

L/hour (for 2 
hours)

Blood glucose Level < 3.0 and > 20 m
m

ol/L
Tem

perature < 35 and > 39.5 oC
M

etabolic derangem
ent

Table 1: Single param
eter track and trigger chart to alert M

ET. From
 M

aroondah Hospital, 
Australia, 2006.

Early w
arning system

s

Early w
arning system

s and alerts have been in place for over tw
o decades 

and w
ere designed to inform

 w
hen a M

ET should be sum
m

oned (Lee et 
al., 1995). The earliest published EW

S identified the specific vital signs 
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to be “tracked” (observed/recorded) and the param
eters considered to 

be abnorm
al and therefore requiring a “trigger” (response/action) w

ere 
clearly identified (Daffurn et al., 1994). 
There are essentially 3 types of EW

S m
ethods used to alert clinicians to a 

notifiable level of concern requiring action in hospital settings:
• 

Single param
eter thresholds: These are a set of specific param

eters 
that, if the identified threshold is exceeded, w

ill stim
ulate a trigger 

(see Table 1). The trigger is usually the escalation and sum
m

onsing of 
m

ore experienced or know
ledgeable assistance to the bedside.

• 
M

ulti-param
eter score: This m

ethod provides an attribution of points 
for each abnorm

al param
eter and a cum

ulative score is attained 
com

m
only know

n as an EW
S. An EW

S above a prescribed threshold 
w

ill provide an alert that then requires an action by the patient’s 
nurse to “trigger” a set of sim

ilar escalations and help as above (see 
Figure 2) (Royal College of Physicians, 2012).

• 
M

ixed m
ethod trigger: O

ver tim
e single and m

ulti-param
eter m

ethods 
have becom

e m
erged into scoring system

s that accom
m

odate a trigger 
for either a single aberrant m

easure or a total score that exceeds the 
acceptable “safe” zone (Figure 3) (Royal College of Physicians, 2012).

Figure 2: Early w
arning scoring system

 – aligning aberrant param
eter readings w

ith a 
num

eric score. ©
 N

ational Early W
arning Score (N

EW
S) (Royal College of Physicians, 2012).

Figure 3. Early w
arning scoring system

 – N
EW

S thresholds and triggers.

N
otes: i) The N

ational Early W
arning Score (N

EW
S) trigger system

 aligned to the scale of 
the clinical risk; ii) A low

 score (N
EW

 score 1-4) should prom
pt assessm

ent by a com
petent 

registered nurse w
ho should decide if a change of frequency of clinical m

onitoring or an 
escalation of clinical risk is indicated; iii) A m

edium
 score (N

EW
 score 5-6 or a RED score) 

should prom
pt an urgent review

 by a clinician skilled in the assessm
ent of acute illness, 

w
ho w

ill consider if there should be an escalation of care; iv) A high score (N
EW

 score of 
7 or m

ore) should prom
pt em

ergency referral to secondary care; v) *RED score refers to 
an extrem

e variation in a single physiological param
eter (i.e. a score of 3 on the N

EW
S 

chart, coloured RED to aid identification and represents an extrem
e variation in a single 

physiological param
eter).

Case study

The charge nurse repeats the vital sign m
easures w

ith the junior m
edical 

officer present and finds: GCS 13, HR 132/m
in., BP 105/60 m

m
Hg, RR 28/

m
in.

Paper-based observation charts such as the Adult Deterioration and 
Detection System

 (ADDS) (Elliott et al., 2014) are colour-coded to track the 
patient’s vital signs and provide visual alert that the m

easured param
eter 

is in a “coloured zone”. In the developm
ent of ADDS colour-coded charts, 

heuristic evaluation and hum
an factors principles w

ere used to m
axim

ise  
the track and trigger response of clinicians using the tool. The coloured 
zones provide a visual alert cue to the clinician that the patient’s m

easured 
clinical param

eter is now
 in a zone that requires special consideration 

or a specific clinical response. The response required can be related to 
a single significant vital sign entering the red zone or if the cum

ulative 
score of m

ore than one aberrant vital signs exceed the threshold of 
norm

ality (see Figure 4) (Royal College of Physicians, 2012). M
ore 

contem
porary EW

S system
s are now

 fully autom
ated and em

bedded into 
the electronic m

edical record (described below
 - see Future Directions).

Clinical staff education and training in track and trigger EW
S procedures 

Critical to the effective utilisation of the above track and trigger system
s 

is the education, training, auditing and confidence of the nurses at the 
w

ard level to use and respond appropriately to the tool and the escalation 
protocol. Historically this has been a significant issue stim

ulating the 
developm

ent and need for M
ET and other RRS (Daffurn et al., 1994). 

In a descriptive study of 32 w
ard nurses, Cioffi (2000) identified that m

any 
nurses lacked the confidence to sum

m
ons help for their patients w

hen 
required. The sum

m
ons for help w

as delayed because the nurses feared 
they w

ould “feel like an idiot if they called unnecessarily”, or they w
ould 

consult a colleague first before m
aking the call. They also noted that often 

the junior doctors w
ere just as unsure of them

selves in these situations 
as the nurses. Sim

ilar findings have been described by Jones et al. (2006) 
w

ho described how
 nurses w

ould follow
 traditional hierarchical reporting 

lines to the parent m
edical service rather than be subjected to criticism

 
by their m

edical colleagues. Buist et al. (1999) have also discussed sim
ilar 

behaviour by junior doctors. 
The first step in establishing an appropriate track and trigger process is to 
educate the staff in the use of the tools and protocols and to be confidence 
to activate the response. The hospital m

anagem
ent also needs to provide 

education and training for the response team
 and to give them

 capacity 
to spend tim

e w
ith the patient and staff so that thorough assessm

ent, 
intervention and follow

 up education and docum
entation activities can 

be accom
plished. Education and counselling of the w

ard staff is critical, 
and careful use of language is also im

portant so that the “trigger” nurse 
is N

O
T left to “feel like an idiot” – public praise and acknow

ledgem
ent for 

having the courage to escalate the issue is critical to encourage others to 
do likew

ise. How
ever if the trigger has been delayed or w

as unnecessarily 
prem

ature, the response team
 need to use this as a “teachable m

om
ent”, 

to help the w
ard staff understand and “fill” the know

ledge gaps they m
ay 

have. 
In addition to educating the staff in this process it is also im

portant that the 
organisation sanctions the response m

echanism
 and audits the system

 to 
ensure that the trigger is escalated in an appropriate and tim

ely m
anner 

and that outcom
e m

easures are m
onitored to ensure the effectiveness of 

the RRS and the staff team
s involved. 

O
utput and outcom

e m
easures 

The ideal m
easures to have in place to m

onitor the efficiency and 
effectiveness of the RRS w

ill encom
pass dem

ographic, process, output 
and outcom

e m
easures. All of w

hich are necessary to ensure the system
 

is functioning to achieve best possible outcom
es and to ensure continuous 

im
provem

ent over tim
e (see Table 2).

The ideal m
easurem

ent system
 w

ill be contained w
ithin an electronic 

system
, ideally an electronic m

edical record. It w
ill have data populated 

autom
atically from

 the patient echart and w
ill calculate m

easurem
ent 
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ple of an adult deterioration detection chart. ©

 Royal College of Physicians (2012).
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scores autom
atically. It w

ill also have tick boxes and m
enu lists to ensure 

standardisation of language and data collation and to reduce unnecessary 
clinician docum

entation tim
e or research interpretation error.

Beadle (personal com
m

unication, August 2015) surveyed and interview
ed 

124 nurses follow
ing the introduction of an electronic patient record 

system
 that contain an autom

ated EW
S and alert function. O

f the nurses 
that responded 92%

 preferred the electronic EW
S system

 over the previous 
paper-based version, 75%

 believed the electronic score w
ere m

ore 
accurate than w

ritten scores and 85%
 felt m

ore em
pow

ered to follow
 the 

cascade call based on the electronic alerts than those that w
ere on paper. 

Prelim
inary results are published online (2015). 

Param
eters

M
easures

D
em

ographics
Patient age, gender, location, adm

ission diagnosis
Event day, tim

e, location
C

om
position of response team

 

Process 
m

easures
R

escue response tim
e

Tim
e of trigger to tim

e of call
R

apid response tim
e

Tim
e of call to tim

e of R
R

T arrival
R

R
T tim

e on w
ard

O
utput 

m
easures

R
eason for call - Types of interventions rendered - 

Frequency of calls - Staff education/training - W
ard staff 

evaluation of response team
 actions - R

esponse team
 

evaluation of w
ard staff response

O
utcom

e 
m

easures
Adm

ission to IC
U

 or other higher acuity area - N
FR

 order - 
D

eath

Table 2: M
inim

um
 data set used to evaluate RRS. N

RF, N
ot For Resuscitation. 

Param
eters

M
easures

C
ore scope of 

the C
C

O
N

 role
Actively coordinates code blues (M

ET) or EW
S trigger as 

first responder 

Extended 
potential scope 

of the CCO
N

 role

Clinical 
assessm

ent

:Continuously m
onitors patients at risk

Aids w
ith patient flow

 activity
Inform

s prioritization of clinical w
orkloads 

of team
s

Technical 
intervention

Aids w
ith other hospital codes (violence, 

evacuation, etc.)
Assists staff to m

anage diffi
cult tasks e.g. IV 

cannulation
Advanced problem

 solving and 
troubleshooting of clinical issues
Guidance on resource needs and 

m
anagem

ent, e.g. borrow
ing scarce 

resources and equipm
ent from

 other 
departm

ents 

Com
m

unication/
interpersonal

Facilitates dispute resolution
Provides m

ultidisciplinary leadership
Form

al report at the end of shift of those 
patients review

ed

Clinical Teaching
N

ursing and m
edical staff

Im
prom

ptu teaching and support 
Com

petency training and assessm
ent

U
ses every m

om
ent as a teachable m

om
ent

Table 3: Core and extended potential scope of the CCO
N

 role 

THE EFFEREN
T LIM

B O
F RAPID RESPO

N
SE SYSTEM

S

O
nce a patient’s vital signs have reached a prescribed param

eter in the 
EW

S, the bedside nurse is then alerted to action, triggering a sequence 
of prescribed responses along the efferent lim

b of the RRS closed loop 
feedback system

 (Figure 1). N
ursing roles in Rapid Response system

s The 
rapid response nurse (RRN

) has m
any different nam

es and slightly differing 
roles depending on the context and em

phasis of the role and outcom
es 

the position is designed to achieve. Som
e of the titles for this role in the 

literature include but are not lim
ited to rapid response nurse, ICU

 liaison 
nurse, nurse-at-night, clinical team

 coordinator (CTC), M
edical em

ergency 

team
 nurse (M

ET nurse) or critical care outreach nurse (CCO
N

) to nam
e a 

few
. For ease of discussion w

e refer to all these as CCO
N

, acknow
ledging 

that som
e variance does occur betw

een som
e roles. 

Characteristics of the CCO
N

 role

The CCO
N

 role m
ay do m

ore than sim
ply respond to M

ET codes or the 
deteriorating patient, in fact it is recom

m
ended that if the role of the 

CCO
N

 is available for very early intervention they can help to im
prove the 

assessm
ent and m

anagem
ent skills of w

ard nurses (Alberto et al., 2014; 
Eliott et al., 2012), intervene in a patient’s care long before deterioration 
in the EW

S occurs and potentially prevent unnecessary codes and death 
throughout the hospital. W

illiam
s et al. (2012) describe a m

uch broader 
range of potential tasks and activities for the CCO

N
 role in their study 

that have been sum
m

arised in Table 3. Critical to the success of these 
RRS program

s is that the CCO
N

 dem
onstrates excellence in the follow

ing 
attributes: 
• 

Clinical assessm
ent

• 
Technical intervention

• 
Com

m
unication

• 
Teaching. 

In addition, the CCO
N

 needs to be fam
iliar w

ith the clinical and practice 
policies, procedures and protocols across m

any areas of the facility and 
have a reputation for being approachable, patient and responsive to the 
needs of both m

edical and nursing staff (W
illiam

s et al., 2012).

Case study

The CCO
N

 w
as rounding in the m

edical w
ard and she sees a w

om
an 

approaching to nurses’ station. N
o nurses w

ere present. The CCO
N

 asks the 
w

om
an if she needs som

ething. The w
om

an answ
ers her husband becam

e 
sleepy, suddenly less responsive; the nurse in charge is assessing him

. The 
w

om
an says she thinks her husband is dying... The CCO

N
 approaches the 

patient, she realises the patient m
aybe bleeding internally and is now

 
sem

i-unconscious. She pages the intensivist to attend and initiates oxygen 
therapy, increases IV fluid rate w

hile she w
as requesting inform

ation 
from

 m
edical history from

 the patient’s w
ife, the nurses in charge and the 

resident. She orders arterial blood gases, Foley catheter and nasogastric 
tube insertion.

Critical care outreach team
 (CCO

T) com
position and role

As w
ith the CCO

N
, w

e also find m
any differing term

s and scope of the 
CCO

T. Also know
n as the M

edical Em
ergency Team

 (M
ET), Rapid Response 

Team
 (RRT) and Patient-at-Risk Team

 (PART), to nam
e a few, the overriding 

com
m

on function of all is that it is a team
 of 2 or m

ore individuals from
 the 

m
ultidisciplinary team

 w
ith com

plim
entary advanced clinical skills. 

The CCO
T w

orks collaboratively and cooperatively to assess, stabilise and 
plan the care of a patient at risk of further deterioration in the general 
w

ard setting. Generally the skill sets expected of the CCO
T are sum

m
arised 

as follow
s:

• 
M

anagem
ent of Airw

ay/breathing – m
edical officer w

ith advanced 
airw

ay m
anagem

ent skills, usually an anaesthetist
• 

M
anagem

ent of physiological deterioration – m
edical officer w

ith 
broad critical care know

ledge and skills, usually an intensivist
• 

Advanced clinical nursing skills – CCO
N

 - Additional support and 
assistance – w

ard m
edical and nursing staff.

There rem
ains debate regarding the appropriate com

position of the CCO
T. 

There are essential 2 m
odels of CCO

T/RRT/M
ET response, a “tw

o tier” of 
“single tier” system

.

Tw
o tier system

 - The first tier in the tw
o tier system

 is a sm
all team

 
w

ith either a CCO
N

 only and/or a m
edical physician that respond to a 

consultation request for guidance or advice: The threshold EW
S or other 

param
eters to engage the first tier team

 is generally m
uch low

er than the 
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code blue-type call and generally requires a response w
ithin 15 m

inutes. 
The second tier is a larger m

ultidisciplinary team
 sim

ilar to that described 
above and can fully respond to all codes including com

plex “code blue” 
scenarios.

Single tier CCO
T System

 - Som
e facilities consider that any call for 

assistance should have the sam
e level of urgency and com

position of RRT 
as the second tier team

 described above even if the requirem
ent is for a 

situation less intense than a cardio-pulm
onary arrest. 

Proponents for the single tier m
odel argue that the first tier in a tw

o-
tier system

 m
ay be under staffed or under-skilled to respond to a rapidly 

deteriorating patient. How
ever proponents of the tw

o-tier system
 suggest 

that m
any situations picked up early w

ill only require consultation, advice 
and guidance, therefore:
1. 

The CCO
N

 and/or physician alone is accessible and sufficient in m
ost 

instances
2. 

A sm
all response team

 is less intim
idating to the w

ard staff (and 
especially w

ard nurses) to call for advice and evaluation
3. 

It is less costly and disruptive to the system
.

Each organisation w
ill need to assess and determ

ine w
hich system

 it w
ill 

adopt and provide clear evidence and guidance to staff to inform
 the 

rationale for each choice.
Critical to the effectiveness of the CCO

T are clear w
ritten protocols and 

algorithm
s that all m

em
bers of the team

 are fam
iliar w

ith and com
petent 

in perform
ing. Each m

em
ber know

s their specific com
ponent and can 

im
plem

ent their contribution com
petently, efficiently and effectively. In 

addition, each m
em

ber is fam
iliar w

ith and know
s the role, contribution 

and sequencing of the inputs of all other m
em

bers of the team
.... Sim

ilar 
to a w

ell studied and rehearsed orchestra. 
The other key elem

ent to the “orchestra” is the conductor! The lead, 
usually the intensivist, w

ill only be as good as the m
usicians (other doctors 

and nurses) and if they all play w
ell together the audience (patient) w

ill 
applaud their perform

ance…
 but hopefully not com

e back for an encore!

Case study

W
hen the intensivist arrives (15 m

in. after CCO
N

 call), the CCO
N

 and the 
resident had already inform

ed the fam
ily about the current clinical situation 

and future actions. The intensivist reinforced this com
m

unication w
ith 

patient’s w
ife. The intensivist had already m

anaged ICU
 bed availability for 

a potential adm
ission. They m

eet the parental unit doctors and organize 
patient transferred to ICU. In this case, the CCOT has tw

o respondents, a 
CCO

N
 and an intensivist. Good com

m
unication w

ith the parental unit staff 
is vital. In a further dialogue w

ith the nurse on charge, she said she has 
recently started to w

ork at this hospital, and that she w
as not fam

iliar w
ith 

the CCOT activities and activation criteria. CCO
N

 takes that opportunity to 
let the staff know

 about the criteria for triggering the CCOT. 

SPECIFIC VARIATIO
N

S TO
 THE STAN

DARD RAPID RESPO
N

SE SYSTEM
S 

Paediatrics

Like adults, m
any Paediatric EW

S (PEW
S) have a degree of variability 

suggesting a lim
itation of evidence and confidence to be precise as to the 

right track and trigger scores and system
s to use for this population group. 

M
any m

ore sophisticated PEW
S tools provide age-specific param

eters for 
children 0-1year, 1-4, 5-11, 12+. As w

ith adult system
s the key m

easures 
include threatened airw

ay, hypoxem
ia, tachypnea, tachy/bradycardia, 

hypotension, 
acute 

changes 
in 

neurological 
condition, 

cardiac 
and 

respiratory arrest and of course “w
orried” (M

onaghan, 2005; Tibballs &
 

Kinney, 2009). How
ever, a relatively new

 trend in paediatric m
edicine, 

w
hich is also being adopted in som

e countries, is the ability for the parents/
fam

ily to be able activate the response team
 directly or via a central call 

num
ber. This m

odel is particularly strong in Australia (Q
ueensland Health, 

2014) and is receiving international m
edia and health and parenting 

advocacy elsew
here (Bedo, 2015). 

Paediatric EW
S and paediatric RRS show

 sim
ilar benefits to those published 

regarding adult RRS. Tibbals &
 Kinney (2009) study the im

pact of a 
paediatric M

ET system
 over 4 years and found a 55%

 reduction preventable 
cardiac arrest, and that 53%

 of 809 calls did not result in an ICU
 adm

ission. 
W

hilst one interpretation of this result is that the M
ET w

as being over 
utilised, the authors also acknow

ledge that high levels of suspicion and 
early intervention m

ay result in a situation w
here it is better to be sure 

than sorry! The m
ajor and obvious difference betw

een adult and paediatric 
RRS is the skill and expertise of the paediatric RRT, w

ho m
ust be experts in 

paediatric acute care assessm
ent and treatm

ent.

O
bstetrics

O
bstetric RRS are essentially sim

ilar to adult RRS w
ith tw

o m
ajor exceptions:

1. 
Blood pressure param

eters of a M
O

EW
S (M

odified O
bstetric Early 

W
arning Score) are m

ore conservative: N
orm

al acceptable systolic BP 
= 110-149 and diastolic BP < 90 m

m
Hg

2. 
The CCO

T generally adds or substitutes an intensivist w
ith an 

O
bstetrician. The CCO

N
 is often a nurse w

ith m
idw

ifery qualifications 
and skills, although if they are a “purest ICU

 nurse” then it is expected 
that the m

idw
ives on the floor w

ill provide the additional m
idw

ifery 
specific know

ledge and skills required in m
ost scenarios.

As w
ith adult RRS program

s, M
O

EW
S rely heavily on team

 training and 
com

petency developm
ent in advanced life support obstetric (ALSO

) 
em

ergencies. Draycott et al. (2006) have show
n that training in obstetric 

em
ergencies can lead to substantial im

provem
ents hypoxic ischem

ic 
encephalopathy, 5-m

in APGAR scores <7 and shoulder dystocia. 

THE “ADM
IN

ISTRATIVE LIM
B” – RAPID RESPO

N
SE G

O
VERN

AN
CE 

An often forgotten yet vital com
ponent to the introduction and m

aintenance 
of RRSs is the governance and m

anagem
ent of such an intervention. The 

RRS is a hospital-w
ide, m

ulti-disciplinary clinical and system
 im

provem
ent 

policy direction designed to im
pact the overall capacity to save and rescue 

patients in m
ost clinical settings. Contem

porary hospitals are m
easured on 

their perform
ance against im

portant patient safety and outcom
e m

easures 
such as standardised m

ortality ratios, unplanned adm
ission to ICU, 

unexpected death, sepsis and the like and RRS can help to im
prove such 

outcom
es. Furtherm

ore, the RRS is an expensive investm
ent and therefore 

requires senior oversight and attention to ensure the investm
ent actually 

m
eets the goals expected of it.

O
ur experience suggests that the RRS steering com

m
ittee ought to be 

a high-level clinical quality and safety com
m

ittee that reports directly 
to the executive or through the m

orbidity and m
ortality com

m
ittee or 

resuscitation com
m

ittee. 
At least in the initial years of establishing the RRS program

 the follow
ing 

key m
em

bers ought to be on this com
m

ittee:
• 

Chief M
edical O

fficer
• 

Chief N
ursing officer

• 
ICU

 m
edical lead

• 
ICU

 nursing lead
• 

CCO
N

 representative
• 

General m
edicine lead

• 
Charge nurse representative

• 
Data analyst. 

The role of the com
m

ittee is to enable successful change and im
provem

ent 
in clinical system

s by ensuring the four key elem
ents of em

pow
erm

ent are 
provided: Direction, Know

ledge, Resources and Support. The need for high-
level executive representation and com

m
itm

ent cannot be overstated. 
O

ur experience suggests that one of the key differences betw
een those 
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hospitals w
ho can successfully im

plem
ent RRS and those that cannot, is 

that the unsuccessful team
s have not been able to engage or recruit the 

com
m

itm
ent of the senior executive to invest in the program

. 

Case study

The CCO
N

 inform
s CCOT adm

inistration board about the case. They decide 
to review

 the procedures and policies for providing education/inform
ation 

to new
 adm

itted staff. 

FU
TU

RE DIRECTIO
N

S 

As m
entioned earlier, the use of electronic m

edical records to auto-
calculate EW

S, provide im
m

ediate alerts and protocol driven guidance 
to the bedside clinicians as w

ell as a directly alert the RRT electronically 
are the new

er technological im
provem

ents w
e are now

 experiencing 
in the journey tow

ards continual im
provem

ent of the RRS. Cable less 
m

onitoring and autom
ation, continuous surveillance m

ay becom
e the 

focus of future research (Subbe et al., 2017; Taenzer &
 Spence, 2018). O

n 
the hum

an side, RRS responders are now
 becom

ing “super-specialist”, 
designated senior clinical nurses are recruited into seem

ingly prestigious 
and recognised CCO

N
 roles (various titles!). W

ith greater specialisation it 
is foreseeable that these nurses w

ill lead further research and refinem
ent 

of m
ethods and practices w

ith expanding skill expectations and scope of 
clinical practice, w

hich w
ill inevitably lead to further education, training 

and potentially clinical privileging requirem
ents to ensure optim

al practice 
and safety. Further, identifying the core m

easures of im
pact on patients’ 

outcom
es at local and national level m

ay provide additional m
etrics of 

system
 perform

ance and benchm
arking (Lyons, et al., 2018) to further 

im
prove education and practice of RRT. 

The m
ovem

ent tow
ards patient and fam

ily advocacy and em
pow

erm
ent 

in health care w
ill ensure stronger representation of patients, carers and 

fam
ily m

em
bers on to health care safety and quality governing com

m
ittees 

and groups. They are likely to dem
and greater im

m
ediate access to RRS 

and the ability to initiate such responses directly as w
e have already seen 

in countries such as Australia. 
Finally, the w

orld w
itnessed the form

ation of the International Society of 
Rapid Response System

s in M
ay 2014 (see http://rapidresponsesystem

s.
org/?page_id=33). A truly global and m

ultidisciplinary organisation w
ith 

m
em

bership categories for doctors, nurses, allied health practitioners, 
m

anagers and adm
inistrators and lay persons. It is envisaged that national 

and regional RRS organisations w
ill form

 or w
ill increasing be represented 

through subcom
m

ittees of existing national critical care associations. 

CO
N

CLU
SIO

N
 

CCO
N

s are a clinical resource and support for at risk or deteriorating 
patients, their fam

ilies and staff. They are a key com
ponent of rapid 

response system
s. RRS is a system

atic approach for responding and 
m

anaging clinical deterioration hospital w
ide. Indeed, it is a strategy that 

contributes to all patients having access to the care they need in a tim
ely 

m
anner. Providing safe and tim

ely care to every patient is not only an 
ethical but also an equity m

andate. Hippocrates instructed us: prim
um

 nil 
nocere (First, do no harm

). U
nfortunately, Hippocrates naively thought w

e 
w

ould all follow
 his doctrine. W

rong! W
hat Hippocrates failed to say w

as: 
“Should you do harm

, then put in place a rapid response system
 to correct 

your error”…
som

e 2500 years later w
e can only hope Hippocrates is happy 

w
ith our progress so far!

Q
U

ESTIO
N

S 

1. N
am

e the eight of m
ost com

m
on signs used to track and trigger a rapid 

response to a deteriorating patient? 
A. Threatened airw

ay
B. Respiratory rate change

C. O
xygen saturation level change

D. Heart rate change
E. Blood pressure change
F. Tem

perature change
G. N

eurological/conscious level change
H. “w

orried”. 

2. According to Bell et. al. (2006), w
hat is the 30-day m

ortality rate of 
hospitalized patients w

ho had single-param
eter vital sign change?

A. 3%
B. 10%
C. 20%
D. 25%

.

3. Describe the key com
ponents of the afferent and efferent arm

 of the 
RRS. 

4. W
hat is m

eant by “Tracking”?

5. There are essentially three types of EW
S m

ethods used to alert clinicians 
to a notifiable level of concern requiring action in hospital settings, w

hich 
of the follow

ing is N
O

T one of them
? 

A. Single param
eter thresholds

B. M
ulti-param

eter score
C. M

ixed m
ethod trigger

D. Closed feedback loop m
odel.

6. Cioffi’s (2000) study of 32 nurses, one of the significant reasons nurses 
did N

O
T call for help in a tim

ely m
anner w

as because: 
A. They could not tell the tim

e
B. They w

ere too busy and could not m
anage any greater w

orkload
C. They w

ould “feel like an idiot if they called unnecessarily”
D. Doctors are not capable of responding in tim

e. 

7. Identify three process m
easures that m

ay be used to evaluate the 
effectiveness of the RRS. 
8. Beadle et al. (2015) surveyed and interview

ed 124 nurses follow
ing 

the introduction of an electronic patient record system
 that contain an 

autom
ated EW

S and alert function. O
f the nurses that responded w

hat 
percentage preferred the electronic EW

S system
 over the previous paper 

based version?
A. O

nly experienced nurses
B. 92%
C. 62%
D. O

nly novice nurses. 

9. W
hich of the follow

ing is N
O

T norm
ally considered a clinical assessm

ent 
role of the CCO

N
: 

A. Continuously m
onitors patients at risk

B. Aids w
ith patient flow

 activity
C. Inform

s prioritization of clinical w
orkloads of team

s
D. Prescribes a Do N

ot Resuscitate order after consultation w
ith the patient. 

10. G
enerally, the skill sets expected of the Critical Care O

utreach Team
 

are sum
m

arised as follow
s, EXCEPT:

A. Airw
ay/breathing m

anagem
ent – m

edical officer w
ith advanced airw

ay 
m

anagem
ent skills, usually an anaesthetist

B. M
anagem

ent of physiological deterioration – m
edical officer w

ith broad 
critical care know

ledge and skills, usually and intensivist
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C. Advanced clinical nursing skills – CCO
N

D. Chief finance officer or delegate.

11. In the Tibbals and Kinney study the im
pact of a paediatric M

ET system
 

over 4 years, they found preventable cardiac arrest reduced by:
A. 25%
B. 55%
C. 75%
D. 90%

12. N
am

e tw
o significant differences found in an O

bstetric RRS (M
O

EW
S) 

and a regular adult RRS.

13. The role of the RRS governance com
m

ittee is to enable successful 
change and im

provem
ent in clinical system

s by ensuring the four key 
elem

ents of em
pow

erm
ent are provided. These elem

ents are: 
 A. Election, influence, resources and sustainability
B. Direction, know

ledge, political savvy and resilience
C. Direction, know

ledge, resources and support
D. Direction, kindness, reason and support.

AN
SW

ERS

1. 
A, B, C, D, E, F, H

2. 
D.

3. 
The afferent lim

b describes patient assessm
ent, tracking of vital 

param
eters, early w

arning score and alert, trigger; the efferent lim
b 

describes rapid response person/team
, intervention, stabilise and 

plan, m
onitor. 

4. 
Tracking 

is 
the 

process 
of 

m
onitoring 

and 
recording 

patient 
clinical status over tim

e and looking for abnorm
alities and signs of 

deterioration.
5. 

D.
6. 

C.
7. 

Process m
easures: rescue response tim

e, tim
e of trigger to tim

e of 
call, rapid response tim

e, tim
e of call to tim

e of RRT arrival, RRT tim
e 

on w
ard. 

8. 
B.

9. 
D.

10. 
D. 

11. 
B.

12. 
The blood pressure param

eters of a M
O

EW
S (M

odified O
bstetric Early 

W
arning Score) are m

ore conservative: norm
al acceptable systolic BP 

= 110-149 and diastolic BP < 90 m
m

Hg, and the CCOT generally adds 
or substitutes an intensivist w

ith an obstetrician.
13. 

C.
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