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The Context ....

(?‘]_1;110.11 investigation | Clinical Iniensive Care 1995; 6 269-272

The Medical Emergency Team: a new
strategy to identify and intervene in
high-risk patients

FHOURIHAN, G BISHOP, K M HILLMAN, K DAFFURN, A LEE

Abstract =t
Objective: To describe the utilisation of an emergency Kcy words:
team that employs standardised calling criteria to facilitate
the early identification and resuscitation of patients who
are at risk of carﬁiqpespimtmw arrest.

Cardicpulmonary resuscitation (CPR)

Critical care

Design: A prospective study of all Medical Emergency

Team calls over a six-month period in 1994, Heart arrest

Setting: A 460-bed university teaching hospital in Sydney, Medical emergency treatment

Australia. A
Resuscitation

Subjects: Inpatients and outpatients who required Medical e
Emergency Team intervention,
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The Medical Emergency Team ARl David Goldhin* Bristol Royal Hospital for Children
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Identifying the gencral ward patient Confidential inquiry into quality of care before admission
at high risk of cardiac arrest to intensive care
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ldentifying the need for MET / Calling Criteria &
Assessment Systems / Outreach Services

m Recognition of inadequate assessment & treatment of ward based
patients — cardiac arrest

# Suggested that early recognition & treatment —— improve
patient outcome & prevent cardiac arrest

® Achieved by:
m Provision of support by calling criteria or assessment systems / direct care
delivery, advice and/or guidance
® Purposes:
m Improve patient outcome
m Prevent cardiac arrest & averting admissions to critical care units
m Enabling discharges from critical care units
m Sharing and developing of critical care skills throughout the hospital
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® In early 2000, nothing published related to children and
calling criteria, assessment tools or outreach services

# Small pockets of work / interest in Melbourne & UK

# Further investigation required

Acutely ill children within ward
areas — care provision and
possible development strategies

Report from a 2003 Nursing Travel Scholarship awarded by the
Florence Nightingale Foundation through the generosity of The
Nestlé Charitable Trust

Caroline Haines

ABSTRACT

This repai prssants the kay findings of & mavel scholarship to ssiactad paediatric cereras n the United Kingdar (UK}, Austraiasia and
the Unied States of Arerica, where services provsian Tor te e of aouedy i childrer within ward areas was investicated, In total,
15 cenires were vaied over 3 S-month pariod, and comprehersive piograms of infeematinn exchange were amanged in all lacatiors,
Key areas of imorest distussed were the concapes of pacdiatric oritical e outrezch sepvices and the e af paediaidc eqy wening
assessment toa s, Information was rollated ard anpliad to the existing sarvice pravision within a trlry childeen's hosplal i the UK.
It & hepad that the information gained during this pro‘essianal study tour will add to the cunent avaikeble Ferature, It has heloed tw
clarfy the position of ather kay centres with recand o the caie provishon far acutely il children i ward areas and confimed the patan-
tial valle of & support sistem andfor ase of cinica assessment tool for statf caring for these children,

ey weards; Mult-discpinary = Sursing = Paedizric gitizal care suwach » Paciaiiz ealy veanive msewmen) 1005 o Maedar inensiee caoe
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Rationalising the needed for aimprove safety, &
guality care at the Children’s Hospital in Bristol

& Increasing technology available within health care

& Increased acuity of children in wards areas

& Reduced number of skilled (deskilled) nursing staff in ward areas
& Reduced experience of junior medical staff in ward areas

& More specifically..
m Gap in service between PICU & ward areas
m Complaints
m Increase number of ward-based critical incident events
m Anecdotal information
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Bristol Royal Hospital for Children

Total Resident

Resident Population of Children under 16

Population
United Kingdom 59,756,000 19,540,212
England 49,997,000 16,299,022
Wales 2,946,000 989,856
South West 4,975,000 1,587,025




United Bristol Healthcare m
MHS Truzt

Bristol Royal Hospital for Children

Structure of Bristol Royal Hospital for Children (BRHC)

®m South West Regional Services

m Paediatric Intensive Care

m Cardiac (including South Wales)
= Renal

m Bone Marrow Transplant

®# Mixed speciality wards
m Paediatric surgery
m Neurology
m Respiratory / ENT
m Endocrinology

# Hgh dependency care provision for the local population
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High Dependency Facilities at BRHC

# No dedicated high dependency area within the hospital

# Significant amount of high dependency undertaken in PICU
m 21% of admissions to PICU - Level 1 (PIC Report 2004)

# High dependency patients currently cared for in virtually every
area of the hospital

m Totalled 9% of all hospital admissions (CICS Data 2003)

# Exact enormity of the need unclear



United Bristol Healthcare m

MHS Trust
Bristol Royal Hospital for Children

Annual Unplanned Admissions from BRHC

Wards to PICU 2002 & 2003

Ward Area Total in 2002 Total 2003

BMT - Bone Marrow Transplant 6 3
Surgical Ward 3
Cardiac Ward 24 36
Medical Ward 27 25
Oncology ward T 8
Adolescent Ward 3} 4
Short Stay Surgical Ward 0 1
Renal Ward 6 e
Observation Ward 0 1

Totals 78 90
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Clinical Scenario

=

6/12 old infant — bronchiolitis — Day 2 of admission

Increasing respiratory distress documented on observation
chart for 4-6 hrs

m ?resps & resession, ?HR, in headbox 50% Oz, pale in colour
it Being orally fed ... child out of oxygen SpOz2 not picking up
# Child became floppy, mottled, prolonged apnoea
Cardiac arrest team called....
Intubated & transferred to PIC

B

=)
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Research — Bristol Royal Hospital for Children

intenstve and Crital Care Huresing [2006) 22, 7181
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Promoting care for acutely ill
children—Development and evaluation
of a Paediatric Early Warning Tool
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Pacdtawrle Intenstve care

Summary The primary parpase af this paper was to develop ans svaluate a phs-
inlogically based system for the identification of acutely ill children in hospital
emviranments, The dependency of children in haspital is increasing and ensuring
the aparepriate and timely interventicn fy a team of health personnel experienced
in the care ef these children is paramaunt to ensura their optimal autcome.

A4 paediatric early warning (PEW| tool was designed and demagraphic and physio-
wwgical data cellected on all children {n=380) who triggered the tool over a B-manth
periced, between Seplen ber 2003 and February 2004,

Analysis of the data was undertaken on each criterion within the wal and by
reviewing It against patient cutcome, the decisfon for its retention or removal was
made. The medified ool showed a 995 sensitivity and a 865 specificity.

The resultant Fasdiatric Early Warning Tool has beenvalidated For use in 2 tertiary
children's hospital in the United Hingdom (LK), The use of such a taal by all staff
caring for acutely il children in hospital environments can help to ensure their
aarly recognition and timely Ereatment. The tool Logelher wilh an acLion plan must,
however, be apprapriate for use in individual ward o hospilal areas.

2005 Elsevier Led. All rights reserved,
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Research Study

B Sample
m Convenient sample
m 6-months — September 2003 - February 2004
m Those children who met a predetermined criteria, n=360

# Data Collection
m X3 days/wk — research nurse
m All in-patient areas (excluding A&E)
m Demographic and physiological data was collected
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Data Collection Tool —
Paediatric Early Warning (PEW)Tool

Useful discriminators
Criteria that needed modification

Poor discriminator
Project group decision

Piloted Bristol Paediatric Early Waming Tool

A ACUTE AIRWAY OBSTRUCTION

JChild has required nebulisad Admnaline
2} Clinically firing or impending mn&:late ainvay chainiction £ ¢
3)Child has supected epigiotts

B BREATHING
1) Status asthmaticus not responding o steroids or branchodilators X

2}5a0:< 93 % in any amount of oxygen  «*

3}52a02< 75 % in any amount of oxygen (cyanotic heart diseasa) - 7
4} Parsiskent tachypnosa (RR *70 undar 6 mo, » 60 6- 12mo, > 40 1 -5 yrs, > 25 over 5 yrs)
5)Apncea/ Bradycardia of '@

8) Exhaustion and depressed mental status with respiratory distrss X

7) Blood gas with pH < 7.25 or pCO;> 60 mmHg X

c CIRCULATION

1) Persistent tachycardia  shock followiing 2 x 20mikg fuid boluses @
[nomal HR <1yT 100-160, 1-5r 100-150, 5-12yr 0=120, >12yr 60-100)
2) Bradycardia — below normal range &

3) Shock (decraased BP or profonged capllary rafill) despite fluid boluses M @
4)pH <72 or BE > - § mmol on 2 occasions or associated with signs of shock

D DISABILITY

1) Acute deteroration in conscious lavel X @
2) Convulsion unrespensive o Lorazepam / Dizzepam and second Ine antconvulsant (lasting =30 mins) /& &4

3)GCS < 11 or respanding only o pain - @

'E OTHERS

TyAbnomal labvalues INBE> 4 K-> 6.00r< 25 4 :@3
2) Any child with suspected meningococcus X 7
3) Any child whese condition s wonying
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B Analysis
m Undertaken on each criterion and reviewing it against the

patient outcome |
Table 2 Categorisation of patién'f outcorne i
'Patient outcome e

i1 Remamed on ward without a problem e
Required enhanced level of care dedly
a) additional monitoring on the wa
' (b) required high deﬁendeﬁcy!’spec; lmg

{c} reqmred ‘transfer to PICU i .

If PICU maximum dependenc:y level {‘[-—4}

3. Respiratory/ cardTac: arrest ;Dr emergency Call;' e

A Death: o e L
(a) e-xpecr,ed ;
o Ab) unexpecte\:l :
Ifc‘} palliative care i

m Decision made whether to retain or remove
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0% i /! ; = :
Adolescent BMT Cardiac Madical Observation Onocolegy Renal Short_Sh?y Surgical
urgica
Figure 2 Total number of patient triggers by ward (n = 380).
Adclescent
{> 12 years)
1.1 & Faquiad transier to FICL
3 2 poss Raculred hish ey Famained on ward withiow 2 problam
4 *% Baby danendencyspetisling. _ con SRR R e = 155
: 1333340 (< ysar QPPN
Seeotesy 40%

L
2

3

Preschood

i1 - 5 years) 43% = 153
2039% Additona! moniloning on the ward

Figure 1 Distribution of age categories.

Figure 3 Highest level of care reached by each of the
360 patients.
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Research Study

® Analysis

Table 1 Ward by ward review of -édmissionsf:bed'nccupam:'y and patients entered into the study.

Ward. o o Numberof . Number of patients ‘Bed occupancy (bed
L el admissions .~ who triggered : days/6 months)
Adolescent Ly 4 S 2342 -
BMT S i S e 2D ' ol e 14

Cardiac e 3L i P fans T _ 1980

Medical: = == 45p . 118 i ok
Observation il BT 14 : 280
Oncology e g o 220 : Evhid
Renal B Gt s - a8 e 2n

Short stay 538 D b e A
Surgery = o 6EY iLEssS e T L aopds e
PICU - 393 b nla. itk adee

Total Sy 3658 - 3En e e 16529

m Modified Tool 99% sensitivity & 66% specificity
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Bristol Paediatric Early Warning (PEW) Tool
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Implementation...

® New paediatric observation chart
® Multi-professional staff education
® Establishment of a ‘Paediatric Critical Care Outreach Team’
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PAEDIATRIC OBSERVATION CHART

ADDRZSS0GRAPH LABEL : Ward Arez RMFA 33 Dater 3507
Narme: ... MILIE.. Henpedon) || PatientsWeight . (0.4 ... in clograms (ko)

Patient’s Heght: ............ .. in centimeatres (om})

L e e e
Hospitel No: ... 2345932
Ward / Hospital: 554&&?1': =

PAIN ASSESSMENT TOOLS USEL (Flesse tick)

O FLACC [Face, Legs, Activity, Cry, Consolabilky)
U Wong and Bakar (Faces)

0 visual Analogue Scale (0-10)

NORMAL RESPIRATORY J BP ! PUISE RATES  IF RECEIVING C: OBSERVATIONS SHOULD BE REGORDED A MINIMUM 6F 1 HELY
UNLESS EXCEPTTONAL CIRCUMETANGES AND RATIONALE BOCUMERTED 1K CARE PLAN | PATIENT MOTES

Age | Respirstory | Haart ! Systolic Methed of Cwygen adminstraton Meurchogy Assessmeant - AVELE
| Elocd
{wrs) | Fate rate |
Pl O e i o | Pressae | | M Mask A alset
£l | =42 110 = 160 70-90 =
1-2 | 25-35 | ico—1s a0.0 HC MesalCarmuioe | [y | Responds t viice
B 25=130 1 @5 — 1-10 B0-100 HE Head Sox 1 P Reszonds to Pain
E-13 20-25 | a1-120 a0 110 - - =183l
w12 5-20 | 60-100 i—lﬂl]—:Fl'l CFAP Conlirwous Fosithe Alnsay Pressure J LI EaporSive
ol L s
AMALSESIA
Copsider the Fallawing:
Increasing pain

Severa - Paracetamcl + NSATD + Morphine (PCA ¢ NCA or epidural)

Maderate - Paracetamal + NSATD + Codeine

Mild — Paracetamal + NSAID

—
Siclit pain Mo Pain /"” \\
2 5 S’ Remember
In cases of increasing or savers paln, please contact any of the Pain Service
Team through switchbanrd: [t Al L \‘\

®  Clinic2l Yurse Specialist - Paediatric Pan - Bleen Mo, .
*  (onsultant Paeciziric Araesthetist — Peedialric Pain = Eleup \Iu

et | Haxs the sevatity af pain o anosl?

*  SpR Pandiatric AMB2cthesia - BIRep NO. .oo...o.ooeeers s s s oo \ Vil aclion b neded?
Coxurment fndings, actions ;')
Lo information / Quidsiines and re-evaluate S
Fain Service Vebsite, BRHC Intrarfet \ f/
MONTORING = s

Viiist on 2ztiert Cortmicd analgesiz (PCA), 1Y Morhine o an epidural, meariter BF, pu'se, respiraloy rate, secation a1 pain soores
& L& houwly for first cur
= %% hourly FIF S2cond hoor

|_ & then hourly for 24 hours - fllowing this pease reler b0 e "peedialric acute pain service quideiires’

PAIN SCORE SEDATION NAUSEA 7 VOMITING PRURITIS MOTOR BLOCK
0 = ha Pain | 3 = Wide asnke 0 = pone 1 0= Hone 1= Froe mraverrent hips, kogs & |
| it
1-3 = Mid Pain I = Drowsy 1= hausea 1= "id 2= Mol to Fex tip, kiees with
: free mavement of feet

47 = Moderete Paim = Askeop but eazy to arouse 2 = Womting E Z = Mocerate | 3= Weaknets in Fips, knees,

b unsble o lifl lesk, noves boes |
3-10 = Severs Pain 3 = Somu et and diffiodt bc rouse | 3 - Sovere awsea orvaniing | 3 = Severa | 4=Unabiz bo move ks or et

I

| 5 = Noeral sleap
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PAEDIATRIC EARLY WARNING (PEW) TOOL

A ACUTE ATRWAY OBSTRUCTION
1) Child has required nebulised Adrenaline
2)  Cinically tiring or impending complete ainway abstruction

B BREATHING :
B Saf4-B 2 S any-rrmeont-of cevnen- tﬂ* 515/0

2) 5a0; = 75 %o in any amount of oxycen (cyarbtic heart disease)

3) Parsisteat tachyanoes

\RR. 270 unde- & months; = 60 6 — 12 months; = 40 1 - 5 yrs; = 25 over 5 yrs)

4) Apnoea + J- bradycardia (HR = 95 in chidren under 5 vrs)

= CIRCULATION
1) Persktent aehycardia following pne bolus of 1Jmis kg fluid

(HR =150 under 5 ws; HR 2120 5 - 12 yazrs; HR 2100 over 12 yrs)
2) Sgns of chock: 2g. proknged capillary refil (= 3 secs); poor perfusion; + / - low BP

D DISABILITY

| 1) GC5 = 11 or unresponsive or respanding only to pain
12 Convulsons nresponsive to aaticonvulsant therapy (lzsting = 30 mins)

E OTHERS

1) Hyperkalzemiz - K* 2 6.0 mmolf litre

2) Any child with suspacted meningoooecous
3) Any child with Diabztic Ketoacidosis (DKA)
4) Any child whase condition is worrying

Action to be taken if above tool triggered:

If a child fits any of the above criteria, seek Immediate
advice from ona or more of the following personnel:

=  Sanior Nursing Skal® on the Ward

=  SHO / SpR or Consultant of the child®s rradizal team

= RMD

& Nursing Cutraach Team

© Serior Medical or Nursing St on Paediatric Intensive Care
@ Emergency Call ! Cardiac Arrest Call - 2222

If there Iz any delay in obtaining assistance gr the child =
deteriorating, immediately call on2 of the & groups above.

IF the child already trensgresses the above
criteria, prease cocument albered acreptable
Paediatric Ealy Waming paremeters.

[ = e %o
BSuly 2 000 0 0y Oy .

Medical signaturz, cate & time:

LY o L

Contact Detajls:

= S5HO [ SpR: N e ot o B i A i Ko
= Consuttant L C P S e e e
s  RMOD: Eleep Mo: ...

= Dutreach Murse § Team: Ext:
+ Paedlatric Intensive Care Unit Ext: 8546 | 8437

Emergency phone number | Cardlac arrest call: 22232

BIAAE N ..o sn s sanmimin e s s mmmsasa sass nsasann
Pager [ Bleep NO oo e cvesssrsnmsm s

Blesp Mot
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Paediatric Critical Care Cutreach Team

# Commenced September 2004
m 5.3wte until April 2005 - then review (permanent team 2.2wte)

® Team comprises senior paediatric nurses with acute paediatric
background (primarily PIC)

# [nitial cover 0730-2130 (some transient night cover — flexible to
demand)

®# Winter cover 24hr/day — 7 days/wk
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Paediatric Critical Care Qutreach Team —
Achievements to date.....

® Key work:
m |mplementation / Education around PEW
m Provide direct clinical assessment / support for ward areas
m CPAP /NIV/Sleep Studies / LTV children to ward areas
m Children requiring low dose inotropes to cardiac ward

m Development of local high dependency guidelines for practice
m [nsitilation of Urokinase into chest drains

m Use of CPAP drivers / Vapotherm system
m 12lead ECG'’s

m Education for ward areas — study modules / direct clinical support for staff

m Follow-up of all children discharged from PIC for 48 hrs
m Transitional care issues
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Can Paediatric Cutreach Contribute to the
Delivery of HDU Services ?

Pr

s

Bt

=

Bt

it

0'S

Enhance quality of care for acutely
ill children in ward areas

Support staff on wards

Enhanced confidence of staff when
caring for acutely ill children

Enhance knowledge and skills of
ward based staff

Reduce PICU admissions

Reduce child & family stress from
being discharged from PICU

Reduce hospital stay for children

Con's
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Needless resource — expertise of
staff should already be present

Deskilling of staff

Perception of PICU wanting to ‘rule
the world’!
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Evaluation....

= Anecdotal

® Type of children now admitted to ward areas
® More timely admissions to PIC — audit

# Costissues ....

#® Evidence needed - proving difficult to obtain in adults,

assume same In children
m Staff attitudes
m Critical Incident monitoring
m Reduced cardiac arrests
m Monitor use of team
m Reduced admissions to PICU
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Current & Future Development.....

# Database ...15t July 2007
# Extended links between medical & nursing personnel — day & night

September 2007

# Combining Critical Care Outreach & Clinical Co-ordinating Team =
Clinical Site Team

® x2 senior paediatric nurses — 24hrs/day x 7days/wk + medical cover
# Develop advanced skills of nursing staff

# [nvolve multi-professionals in Team
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Conclusion...

® 1 system does not work for all .....
m Tertiary Children’s Hospital's without HDU
m Tertiary centres with HDU
m District General Hospitals
m With dedicated HDUs
m With HDU in ward areas

# Each hospital needs to focus on their own service, need,
existing facilities & support services, & develop a system
that addresses their own safety & quality challenges ..



RIGIMAL AHTICLE

eramd ol Ceadzal e (20000 1100120

Jaournal of
Lritical Care
ELSEVIER

Clinfcal Research—Pediatric

The pediatric early warning system score:
A severity of illness score to predict urgnznt
medical need in hospitalized children™""

Heather Duncan®, James Hutchison™™", Christopher S. Parshuram™=""

b Fesprital, Steetlosse Lame, B4 G0H S, LK
aanfe, JoFoEle Cmigere, Cemada (90 DX
dnivusily af T rarame G, Cunme MG LR

"Miamarment i
MThe Rerearch imen
*remamment of Posiigirivs, Univpesity af Tananm, Soroma Onmr, Coral M55 T

The deterioration of children
in ward areas in a specialist
children’s hospital

Lyvonne Tume

ABSTRACT

ABseErch In aduk 8ents, In the lastcemads, has nighlighned suboptimal e erd Faibare 1 e rocsge oo of Sick coulls inward aress.
n addit on, marryof dhesa patients (20 et 50863 dernonsaated documented ewid ence, on obserartion chars, of dinical decerioration n
e 2d—d b preced g caidiopulmonesy énestor emesgency intensive care unlt eimiss'on, Sowoves, theee 1s Bife pubkhed data on
whether thes Frdings apply o rhildren [0-17 yrars). The aim oF the sty wad b3 examing the edent af inpatiant oMerastion and
criicel care unit admisson within a dhildren’s haspital based in the Marth Wedt af Cng ard, duiing 8 4-manth parior, Tha dasmn
Trlued 3 procpeciva Chart reviss Al ¢ Incal nasenETins. A marad i arh patierts, theae s cansiderable dooomente; ideree (m
warmeaf aonnemral sl signe) of physlcdaglesl cetedantion inthe 24 b sieceding rtensie cees ar Figh-deper ey it sdmission, The
use of & Palinbic Eerby ey (W ool could prtenlial ¢ e identified 87% of thase dhi dian of Baing ‘st fsk! of Saedaration.
I Is rezoammenndec that @ FeWV 1oal o incorgosatad b e oot paedia I vwend ebeersetion dans and pacioo b sdentiy childen
“ab ek of dulmioalion.

PEDIATRICS

A Cross-seetional Survey of Levels af Care and Respease Mechnonisms for
Evolving Critical Ilness in Hospltalized Children
Stephanie D, VandenBerg, Jomie 8. Hitchison, Christopher S. Parshuram anu and the
Paediatiic Early Warning Systerm Lovestigatons
Padiatrics published onling Mar 26, 2007,
DOL 10,154 2 peds. 20060852

United Bristol Healthcare m

MHS Truzt
Bristol Royal Hospital for Children

Intezruted monitoring and analysis for early warning of patlent deterierafion
Lpzassenbn; A Hoooe D Faung 3

Friibe ool af dnassihesia, Jul 3006 57, 1; PreCiues! Medical Librey

[E-=%

h

:--|-|E“ ::..l»lo_ '\c»-: !,I_Iu-c:-‘:\.-\m. 17, e B]JA‘
Integrated monitoring and analysis for early warning of
patient deterioration

1. Tarassenka'*, A, Haon' and D, Young®

ORIGINAL ARTICLE

Reduction of paediatric in-patient cardioc arrest and death
with @ medical emergency team: preliminary results
1 Tibballs, 5 Kinney, T Duke, E Ockley, M Hennessy

Pasersagas PRaEElaskibniannin Gramns

Anch Die Childd 2005,90:1 1 48-1152. doi: 10 196/ md: 2004, 067400

\l Bedesting wod masniging detenn isn i children

Alaa Wb
Porsdarts Farsver; e 3088, 1%, |; Deuumre Hherasns Jourzabe
[RTES




United Bristol Healthcare m
MHS Trust

Bristol Royal Hospital for Children

Can Paediatric Early Warning Assessment Tools Assist
In Delivering Quality Care for Hospitalised Children ?

WEBELIEVE SO!

e
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