Cerner's mission is to contribute to the systemic
iImprovement of health care delivery and the health of
communities.

We are transforming health care by eliminating error, variance and waste for health
care providers and consumers around the world. Our software solutions optimize

processes for health care organizations ranging from single-doctor practices to entire
countries, for the pharmaceutical and medical device industries, and for the field of
health care as a whole. Our solutions are licensed by more than 9,000 facilities
worldwide.
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vidence Into rractice

® |t took 200 years before the Royal Navy routinely used lemon
juice to prevent scurvy. First study 1601 7

® Routine use of thrombolytic therapy in acute Ml early 1990s.
The first RCT that showed the benefit late 1950s ?

® Antenatal corticosteroid use in preterm labour - 22 years for
international guidelines to first recommended after first

evidence 3

B On average it takes 17 years for 14% of clinical research to
become routine practice 4

1. Mosteller, F. Innovation and evaluation. Science 1981,211,881-86.
2. Antman EM, Lau J, Kupelnick B, Mosteller F, Chalmers TC. A comparison of results of meta-analyses of randomized control trials

and recommendations of clinical experts: treatments for myocardial infarction. JAMA 1992;268(2):240-248.. =
3.  Crowley, P. Prophylactic corticosteroids for preterm labour. The Cochrane Library 2000, Issue 1 (CDSR) Update software..BMJ(’muP

4. Westfall, J. M., Mold, J., & Fagnan, L. (2007). Practice based research - "Blue Highways" on the NIH roadmap. JAMA, @'E@?'ﬂ er

ent of Cerner.
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The burden of evidence is significant
...although figures vary
* 35,000 biomedical journal articles published annually
* 150,000 articles / month
* 120,000 RCT/year

* 500,000 articles are indexed in PubMed every year
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Patient Safety

« Adverse event rate in UK hospitals as high as 10.8% 1
« 190,000 deaths from adverse events in US annually 2
* Cost to the to our health system £650m annually

* Caused by slips, lapses, mistakes and non-uniform or poorly
evidenced care

* Results in increased mortality, morbidity and a higher cost

of care
1. Vincent C, Neale G, Woloshynowych M. Adverse events in British hospitals: preliminary retrospective record
review. BMJ (Clinical research ed.). 2001;322(7285):517-9. M Group

2. HealthGrades Quality Study. Patient Safety in American Hospitals; 2004 http://www.healthgrades.‘ N
english/pdf/hg_patient_safety_study_final.pdf  — Cerner
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Manage Future Demand - EVIDENCE

We know there is a great deal  «

. so +~ 6 fold variance of your chances of
Of Va natlon... w0 V¥ surviving an aneurism across
London
30 17
Despite 15 years of evidence based 20 |
standardisation there is still wide 10
variation in outcomes across the NHS T e o s o N .
ST IS FE S
RN \9“ NY \9(\ IO N \,o° \@A NN
-lC‘ b ) 35 -
4 fold variance of your chances |— 10 fold variance of your chances of

of surviving a stroke across |— surviving a heart attack across
London L ondon
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ActionseTs

CARE PROTOCOLS
FROM THE BMJ EVIDENCE CENTRE

B Lists of actions, tests or treatments required to diagnose
and manage patients

B 523 sets covering over 150 conditions

B Evidence based ClinicalEvidence BestPractice

B [nternationally peer reviewed

B Designed for CPOE / Order Comms systems but can also be
used for paper processes

BM Jcmup

< Cerner
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ActionseTs

CARE PROTOCOLS
FROM THE BMJ EVIDENCE CENTRE

® Phased to cover the whole care pathway divided into
appropriate care settings

® |nclude International guidelines and drug database links
® Deep links to the evidence and learning resources

® Can be customised to meet local practice, formulary and
guidelines

® Updated automatically as the evidence changes

BM Jcmup

% Cerner

© 2011 Cerner Corporation. All rights reserved. This document contains Cerner confidential and/or proprietary information which may not be reproduced or transmitted without the express written consent of Cerner.



>

f
L




' UKPres Desktop - Citrix XenApp Plugins for Hosted Apps

FirstNet Organiser for Speed , Edwina
Task Edit Yiew Patient Record Links Motifications Patient Actions Staff List  Help

Tracking Board FLoor Plan = Message Centre &d Multi-Patient Task List Eﬁ AdHoc & PM Conversation ~ Il Medication Administration @ Explorer Menu —ﬁCommunicate A %},Change :] Calculator im.E;it
Bell, Ian

Tracking Board

All Beds | All Patients | Triage | Doctor Murse | Provider | Patients in X-ray

Patient: Bell, Ian v | AvgLOS: 1:43 Total: 5 WR: 0 | Filker: ARE Trolley Bays v

ﬁ.l&@+%?ll! (A SHII

Alrt Trolley T MeETs - =5 Events InvestigationsRN DR LOSLab Rad Results MAR SBP Dl
01,A msi' v i i 1:07 1187
|

01 AH

02,A *|Abdo Pain 1:28 110%7¢
02,AH 64 y** |Laceration 1:56 120"
03,A
03,AH
04,A
04,AH
05,A
05,AH
06,A
06,AH
07,A
07,AH

~
N
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117 Stroke Mr Hamilton has been admitted
to the Emergency Room with
Chest Pain

3 Bell, lan 44 y** | Abdo Pain
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' UKPres Desktop - Citrix XenApp Plugins for Hosted Apps

Hamilton, Robert - BWMC 006-725 Opened by Speed , Edwina
Task Edit Yiew Patient Record Links Motifications Options Current Add  Help

Tracking Board FlLoor Plan —J] Message Centre &d Multi-Patient Task List E Eﬁ AdHoc & PM Conversation ~ Il Medication Administration @ Explorer Menu —4 Communicate ~ %Change :] Calculator im.E;it
|Hamilton, Robert X | 4= st =
Hamilton, Robert Age:57 years Gender:Male Location: BW ED Allergies: dih

DOB:26704/1953 MRN:BWMC 006-725 Fin Number: 00013202 Emergency [08/0:

Requests{Care Plans

% Check Interactions ga:;:ds His

I - hua

Orders ] Medication List ] Document in Scheme I

- PR T e ith el JAduancs
View

Diagnoses & Problems

Diagnosis (Problem) being Addressed this Visit We are now in the orders SeCtion Of Mr
# A Comen | Dissy: [A Hamilton’s electronic health record

| 4| | |Clinical Dx | Code
| | | . | VIOIPr - d Jiae -
1 A—Qlcme !2}9—D—Sl an il 8% Paediatric Fever No Source
paracetamol
[ | \ salbutamal 100 mcg/inh inhalation aerosol
\ U&Es
[ US Abdomen Complete
-
Proten: | The Problem of Acute Chest Pain
ds Add ¥, Convert | Display: |AII LI . . .
T — is recorded in the patient record
D¥ | Hypertension .. | 64176011
D¥ | Triple vessel coronary artery ... | 2535923015

M|

Related Results J |

| C:\UKPres_Cerner_A... f ¢ PowerChart Organise. .. f E FirstMet Organiser fo... s Hamilton, Robert - B...
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Hamilton, Robert - BWMC 006-725 Opened by Speed , Edwina

Task Edit Yiew Patient Record Links Motifications Options Current Add  Help

Tracking Board Floor Plan = Message Centre &d Multi-Patient Task List B Eﬁ AdHoc & PM Conversation ~ Il Medication Administration @ Explorer Menu —4 Communicate ~ %:D,Change D Calculator ﬂﬂ.E;it E
|Hamilton, Robert X | 4= st »
Hamilton, Robert Age:57 years Gender:Male Location: BW ED Allergies: dih
DOB:26704/1953 MRN:BWMC 006-725 Fin Number: 00013202 Emergency [08/0:
Ed| Requests{Care Plans
=
=
'g + Add | «” Document Medication by Hx | Reconciliation v | &% Check Interactions lga:\::ds His

Orders ] Medication List ] Document in Scheme I

4 . . .
View Search:l h |Starts with LI |Advanced Options LI Type: & |Inpat|ent
Diagnoses & Problems 4 mﬂomel .7 Favourtes ~| [ Falders | Fode; At location: I
Diagnosis (Problem) being Addressed this Visit et

gk Add ¥, Convert | Display: |all
Z2EBN Pain agement Acute Adult

ZAcute CheE Pain - (BMJ AS)

Clinical D=

165306017

A list of Action Sets is displayed

— relevant to Acute Chest Pain

4 Add %5 Convert | Display: [al |
|Name of Problem £ |Code
D¥ | Hypertension .. | 64176011

D¥ | Triple vessel coronary artery ... | 2535923015

|

|

Related Results I |
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UKPres Desktop - Citrix XenApp Plugins for Hosted Apps

Hamilton, Robert - BWMC 006-725 Opened by Speed , Edwina

Task Edit Yiew Patient Record Links Motifications Options Current Add  Help

Tracking Board Floor Plan = Message Centre &d Multi-Patient Task List B %AdHoc & PM Conversation ~ Il Medication Administration @ Explorer Menu —4 Communicate ~ g_échange ‘j Calculator im.E;it E
|Hamilton, Robert X | <. Lt
Hamilton, Robert Age:57 years Gender:Male Location: BW ED Allergies: dih
DOB:26704/1953 MRN:BWMC 006-725 Fin Number: 00013202 Emergency [08/0:
Ed| Requests{Care Plans
2
=
'g + Add | «” Document Medication by Hx | Reconciliation v | &% Check Interactions gaﬁ:ds His
Orders ] Medication List | Document in Scheme |
4 - - -
View Search: iz IStarts with LI |Advanced Options LI Type: & Ilnpatlent

Diagnoses & Problems 4 ﬁﬂomel .7 Favourites v |1 Folders | Fojde; At location: |

Diagnosis [Problem) being Addressed this Visit

Suggested
g Add ¥, Convert | Display: |A|| LI ;;"_ Acute Cheft Pain - (BMJ 45
(8%] 532EBN Pain®, hagement Acute Adult
& Clinical Dx Code
1 [ Acute chest pain 165906017
Problems
4 Add %5 Convert | Display: [al |
| Name of Problem £ | Code
D¥ | Hypertension .. | 64176011

D¥ | Triple vessel coronary artery ... | 2535923015

|

|

Related Results I |

r r r
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Task Edit Yiew Patient Record Links Motifications Options Current Add  Help

Tracking Board FLoor Plan = Message Centre &d Multi-Patient Task List Eﬁt\'ln:ich: & PM Conversation ~ Il Medication Administration @ Explorer Menu —4 Communicate ~ %},Change :] Calculator im.E;it —

|Hamilt0n, Robert X | @ st =
Hamilton, Robert Age:57 years Gender:Male Location: BW ED Allergies: dih
DOB:26/04/1953 MRN:BWMC 006-725 Fin Number: 00013202 Emergency [08/0:
% Requests{Care Plans
p=
<
'g =4 Add 2% Check Interactions ga:;:ds His

Orders ] Medication List ] Document in Scheme I

4

o Search: ¢ |Starts with LI |Advanced Options LI Type: & |Inpatient
Orders for Signature S {a} Home | +7 Favouites ~| 2 Folders | Fojder Atlocation: |
=-Plans
Document in Scheme ¥ Plans
=] i =l o7 o
- Acute Chest Pain - (BM1 AS) @ F Q| Nitiate 4 addtoPhase v /A Check Alerts | Start: Now J Duration: MNone J
Initial assessment of chest pain (*) {Planned Pending) »| ¥ Component Status Details

STEMI - Initial management: emergency department (Planned Pei [=] '%‘ Patient Care
STEMI - Thrombolysis: emergency department or coronary care L [ ﬁ Cardiac Monitoring t:n, Once only, for 2, hour
Cath Lab- Percutaneous Coronary Interven {Planned Pending)

- Invasive Interventions
STEMI - sgbs care foll PCI - CCU (-Planned Pending) 2 m Peripheral IV Insertion Once only
STEMI - Discharge (Planned Pending) Nursina B
S0 ursing Requests
V Glucose Point of Care - Nursing Once only
TR X Fluid Bal b, E very hour for 2 dayls)
1) Admit/Discharge/Transfer Lf' alance - ',n, very ourtor 2 dapls - — - -
1! Discharge Planning I‘\ . Urine Pregnancy Test Point of Care if possibility of pregnancy, prior to potential diagnostic radiology
11 Patient Status =\ Solutions

11 Basic Observations <§ Balance need for urgent IV fluid therapy in hypotension against risk of potential myocardial dysfunction

L) Activity
1) Diet

e o 4 The Action Set is ordered,
showing all the possible phases

I Medications
- S - . E—

Il Laboratory
1) Diagnostic Tests

1 Special @ Reduce dosage in the elderly and use with caution in thase with underlying cardiorespiratory conditions
LI Referrals CAUTION: Avoid NSAID use in suspected pericarditis following myocardial infarction
L Ancillary Services - diamorphine 2.5 mag, IV, Injection, Every four hours, chest pain
= Orde‘rsets - marphine (CD) 10 mg, IM, Soln, Every four hours, initial dose; increase frequency
11 Surnical Pracedire a0 O T = T o o
a

Diagnoses & Problems
Related Results L | |
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Add  Help

|t -

|Hamilt0n, Robert X |

Hamilton, Robert Age:57 years Gender:Male Location: BW ED Allergies: dih
DOB:267/04/1953 MRN:BWMC 006-725 Fin Number: 00013202 Emergency [08/0:

% Requests{Care Plans

=

[=

'g =4 Add 2% Check Interactions ga:;:ds His

Orders ] Medication List ] Document in Scheme I

4
View
Orders for Signature

Nursing requests

- Initial assessment of chest pain (*) (Planned Pending)
- STEMI - Initial management: emergency department {(Planned P
STEMI - Thrombolysis: emergency department or coronary care L
Cath Lab- Percutaneous Coronary Interven {Planned Pending)

Medication and i.v.

fluid requests

- 1d Patient Status
11 Basic Observations Balance need for urgent IV fluid therapy in hypotension against risk of potential myocardial dysfunction

1] Activity | | Dextrose 5% in W ater 1,000 mL, IV

1 Diet v Sodium Chloride 0.9% 100 mLAhr, 500 ml, IV

Il Patient Care [ Sodium Chloride 0.9% and Potassium Chloride 0.15% 1L

S - Sodium Chloride 0.9% and Potassium Chloride 0.3% 1L
= = Medications
I n CI u d I n g d Ose —_Ahalgesics: Opioids

instructions

L Ancillary Services

| v m Peripheral IV Insertion Once only
MNursing Requests
v Glucose Point of Care - Nursing Once only
v Fluid Balance t:n, Every hour for 2 day(s)

Search: iz} |Starts with LI |Advanced Options LI Type: & |Inpatient
gy ﬁﬂomel .7 Favourites ~| 1 Folders | At location: I
¥ Plans
@ Q[ Ndtiate # AddtoPhase~ /A Check alerts | Start: Now J Duration: MNone J
™| ¥ Component Status Details

= %’ Patient Care
v ﬁ Cardiac Monitoring
Invasive Interventions

t:n, Once only, for 2, hour

| lIrine Preanancy Tect Paint af Care if nnssihilitu of areanancu nrior to notential diaonostic radinlo

o —B_PROBABLE ACUTE CORONARY SYNDROME:

/§ Reduce > elderly and use with caution in those with underlying cardiorespiratory conditions
CAUTION: Avoid NSAID use in ricarditis following myocardial infarction

1 Ordersets

14 Suwnical Pracedire

Diagnoses & Problems
Related Results

- diamorphine 2.5 ma, IV, Injection, Every four hours, chest pain
S morphine [CD) 10 mg, IM, Soln, Every four hours, initial dose; increase frequejjcy
a
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|Hamilt0n, Robert X | 4= st »
Hamilton, Robert Age:57 years Gender:Male Location: BW ED Allergies: dih
DOB:26704/1953 MRN:BWMC 006-725 Fin Number: 00013202 Emergency [08/0:
Ed| Requests{Care Plans
=
=
‘g =4 Add 1 2% Check Interactions ga::;:ds His

Orders ] Medication List ] Document in Scheme I

4

- Search: & |Starts with LI |Advanced Options LI Type: & |Inpatient

Orders for Signature 4 mﬂomel .7 Favourtes ~| [ Folders | rqjde &t location: I
¥ Plans

= Plrga
P at h o I o g y tGSts £ tiate + AddtoPhase~ /A Check Alerts | Stat: Now J Duration: None J
Initial assessment of chest pain (*) (Planned Pending) ™| ¥ Component Status Details

STEMI - Initial management: emergency department (Planned Pe FEC
STEMI - Thrombolysis: emergency department or coronary care L PTT (APTT ratio)
Cath Lab- Percutaneous Coronary Interven (Planned Pending) Prothrombin Time

Radiology and & o e T
other tests

1 Patient Status -

Chemistry

1

Urea & Electrolytes

Hepatic Function Panel [LFT)
Cholesterol Total

HYPDXAE MIA

1S | | o 1 | X

; 1! Basic Observations

1) Activity e ~
1) Diet l1aghostic | ests
Il Patient Care Cardiac
LI 1V Solutions Repeat ECG if worsening pain or change in symptoms
v g ECG Urgent, 12-lead within 10 minutes of arrival
Hadlology

Spemallst Referrals

Ref(‘errals _ (] Referral to Anaesthetics
[ Anslllarv Services [ Referral to Critical Care
1 O e‘rsets [ Referral to Cardiology
11 Suraical Pracedire .

a

Diagnoses & Problems |
Related Results L | J |
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|Hamilton, Robert X | 4= st »
Hamilton, Robert Age:57 years Gender:Male Location: BW ED Allergies: dih
DOB:26704/1953 MRN:BWMC 006-725 Fin Number: 00013202 Emergency [08/0:
Ed| Requests{Care Plans
=
=
'g 4 add | & i 2% Check Interactions lga:\::ds His

Orders ] Medication List ] Document in Scheme I

4 - - -
- Search: | & |Starts with LI |Advanced Options LI Type: & |Inpat|ent
Orders for Signature Al {a} Home I .7 Favourtes ~| [ Folders | rqjde At location: I
=-Plans
Document in Scheme W Plans
= Medical R = A ' . s
= Acute Chest Pain - (8M] AS) & § @ Initiate () 4 AddtoPhase v /A Check alerts | Start: [Now J Duration: |None J
Initial assessment of chest pain (*) (Planned Pending) »| v Component Status Details
STEMI - Initig} management: emergency department (Planned Pel E] FEC
STEMI - Thi lysis: emergency department or coronary care L F] PTT (APTT ratio)
Cath Lab- Percutaneous Coronary Interven (Planned Pending) B Prothrombin Time
STEMI - subs care foll PCI - CCU (Planned Pending) PATIENTS ON WARFARIN:
STEMI - Discharge (Planned Pending) E] g Prathrombin Time (INRZPT)
Suggested Plans (0) T
=-Orders :

Urea & Electrolytes

Hepatic Function Panel [LFT)
Cholesterol Total
HYPOXAEMIA:

Blood Gas Arterial (ABG)

IJ Admit/Discharge/Transfer
1! Discharge Planning

1) Patient Status

Il Basic Observations

A [RE A AR
€ NN N

L Activity i
i Diet = 3 Diagnostic Tests
1] Patient Care Cardiac
1 1V Solutions g Repeat ECG if worsening pain or change in symptoms
LI Medications v ECG Urgent, 12-lead within 10 minutes of arrival
1) Laboratory Radiology
1! Diagnostic Tests % W Chest Urgent Once only, Reason: Chest Pain, Transport Mode Portable
&l Special | Referrals
i Referrals | Referral to Anaesthetics
i Ancillary Services r Referal ta Critical Care
=l Orde‘rsets Vi[O Referral to Cardiology
i1 Surnical Pracedire =
< | 2 (=
a

Diagnoses & Problems
Related Results ’ | | |
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|Hamilt0n, Robert X | 4 |jst =

Hamilton, Robert Age:57 years Gender:Male Location: BW ED Allergies: dih
DOB:26704/1953 MRN:BWMC 006-725 Fin Number: 00013202 Emergency [08/0:

Ed| Requests{Care Plans

=

=

‘g + Add | «” Document Medication by Hx | Reconciliation v | &% Check Interactions ga::;:ds His

Orders ] Medication List ] Document in Scheme I

4 4§ G Initiate # AddtoPhase~ /A Check alerts | Start: |Now J Duration: |None J

View N = —
Orders for Signature - — —
=.Plans 1 Acute Chest Pain - [BMJ AS). STEMI - Initial management: emergency department (Planned)
Document in Scheme Last updated on: 0870772010 11:46 by: Speed . Edwina
= Medical

=-Acute Chest Pain - (BM] AS) ﬁ SN ARGET: NSF for Coronary heart disease: All eligible patients with acute M to receive thrombolysis within 30 minutes of arrival

RGET: NHS IC: CV36 - Percentage of ST-elevation myocardial infarction (STEMI] patients who received thrombolytic treatment within 60
pefgentage of STEMI patients who received primary angioplasty within 120 minutes of call [call to balloon time)

[ Noti\Cardiac Cath Lab
Cath Lab- Percutaneous Coronary Interven (Planned) | Patient Status \
STEMI - subs care foll PCI - CCU {Planned) % /§ See eviNce summary for scope, references and relevant performance measures
STEMI - Discharge (Planned)
Suggested Plans (0)
=-Orders
IJ Admit/Discharge/Transfer
1! Discharge Planning
1) Patient Status
Il Basic Observations
L) Activity
L) Diet
1) Patient Care

very twelve hours

S T New phase selected as I—
A Heparin 25,00 patient prog resses hur, [1,000 Ush maximum) a

A dalteparin

120 unit/kg, Subcutaneous, Soln, Every twelve hours

i1 IV Solutions Age under 75 years, thrombolysis planned:

11 Medications enoxaparin 30 ma. IV, Injection, Once only, bolus

i1 Laboratary 3 Age over 75 years, thrombaolysis planned:

1l Diagnostic Tests enoxaparin 0.75 mg/kg, Subcutaneous, Injection, Twice a day, no loadin
1l Special Creatinine clearance less than 30 mL/min; thrombolysis planned:

il Referrals { enoxaparin 1 mg/kg. Subcutaneous, Injection, Once a day

1l Ancillary Services $ PRIMARY PCI PLANNED:

Il Ordersets A bivalirudin 0.1 ma/ka, IV, Injection, Once only, bolus, on admission

B Sucolcal Drocedure — A enoxaparin 1 mg/kg, Subcutaneous, Injection, Every twelve hours

Diagnoses & Problems
Related Results L | |
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|Hamilton, Robert X | 4= st »
Hamilton, Robert Age:57 years Gender:Male Location: BW ED Allergies: dih
DOB:26704/1953 MRN:BWMC 006-725 Fin Number: 00013202 Emergency [08/0:
Ed| Requests{Care Plans
=
=
'g + Add | «” Document Medication by Hx | Reconciliation v | &% Check Interactions lga:\::ds His

Orders ] Medication List ] Document in Scheme I

" 4 & § @ Initiate () 4 AddtoPhase v /A Check alerts | Start: [Now J Duration: |None J
iew

Orders for Signature ~ o ¥ Companent Status Details

=.Plans | Acute Chest Pain - (BMJ AS), STEMI - Initial management: emergency department (Planned)
<t undated an- N22072201N0 11-48  hu- Sneed  Fdwina

Document in Scheme

= Medical = Admit/Discharge/Transfer
=-Acute Chest Pain - (BMJ AS) 7 /§ TARGET: NSF for Coronary heart disease: All eligible patients with acute M to receive thrombolysis within 30 minutes of arrival
Initial assessment of chest pain (*) (Initiated) % @ TARGET: NHS IC: CV3E - Percentage of ST-elevation myocardial infarction [STEMI) patients who received thrombolytic treatment within 50
itix| management: emergency department (Planned) percentage of STEMI patients who received primary angioplasty within 120 minutes of call (call to balloon time)
STEMI - Thrdagholysis: emergency department or coronary care L 4 ﬁ Notify Cardiac Cath Lab
Cath Lab- Percutaneous Coronary Interven (Planned) = Patient Status
STEMI - subs care foll PCI - CCU (Planned) 7 /§ See evidence summary for scope, references and relevant performance measures
STEMI - Discharge (Planned) Medications
Suggested Plans (0) ‘3¢ Anticoagulants
=-Orders REPERFUSION NOT PLANNED:
1) Admit/Discharge/Transfer r © dalteparin 120 unit/kg, Subcutaneous, Soln, Every twelve hours
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Ml Basic Observations r Heparin 25,000 units/D5w 500mL 500 L, IV, -1, Routine, T:N, 48 hour, (1,000 U7h masimurl] a
L) Activity 70 s; continue for 48 hours
H DIEF A dalteparin 120 unit/ka, Subcutaneous, Soln, Every twelve hours
1) Patient Care < -
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1 1V Solutions & - —
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i1 | aharatary » Age over 75 years, thrombolysis planned:
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N ew s et of evi d e n ce "' Creatinine clearance less than 30 mL/min; thrombolysis planned:
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b d d ", PRIMARY PCI PLANNED:
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Ml Ordersets monitoring of anti-factor Xa may be required; use of unfractionated  —TIEE Sy, DOS, o admesen
4 Surnical Procedire - | B. Injection, Every twelve hours
< hanarin mav he nroferahle
Diagnoses & Problems < L | :

Related Results ’ | N |

r r r
@ C:\UKPres_Cerner_A... ¢ PowerChart Organise. .. E FirstMet Organiser fo... s Hamilton, Robert - B...

_
(ol QA=Y S /= http://my.cemer.co... /= Cerner Knowledge ... ' UKPres Desktop - C (€] Microsoft PowerPo...



' UKPres Desktop - Citrix XenApp Plugins for Hosted Apps

Hamilton, Robert - BWMC 006-725 Opened by Speed , Edwina
Task Edit Yiew Patient Record Links Motifications Options Current Add  Help

Tracking Board Floor Plan = Message Centre &d Multi-Patient Task List E Eﬁ AdHoc & PM Conversation ~ Il Medication Administration @ Explorer Menu —4 Communicate ~ %Change :] Calculator im.E;it —

|Hamilton, Robert X | 4= st »

Hamilton, Robert Age:57 years Gender:Male Location: BW ED Allergies: dih
DOB:26704/1953 MRN:BWMC 006-725 Fin Number: 00013202 Emergency [08/0:

Ed| Requests{Care Plans

=

=

'g + Add | «” Document Medication by Hx | Reconciliation v | &% Check Interactions [,\\3 ga:;:ds His

Orders ] Medication List ] Document in Scheme I

4 @ £ Q- nitiate # AddtoPhase~ /A Check alerts | Start: |Now J Duration: |None J

Orders for Signature U A »| v Component Status Details
=.Plans Acute Chest Pain - [BMJ AS). STEMI - Initial management: emergency department (Planned)
Document in Scheme Last updated on: 0870772010 11:46 by: Speed . Edwina
= Medical = Admit/Discharge/Transfer
= Acute Chest Pain - (BM] AS) e /§ TARGET: NSF for Coronary heart disease: All eligible patients with acute M to receive thrombolysis within 30 minutes of arrival
Initial assessment of chest pain (*) (Initiated) % @ TARGET: NHS IC: CV3E - Percentage of ST-elevation myocardial infarction [STEMI) patients who received thrombolytic treatment within 60
STEMI - Initial management: emergency department (Planned) percentage of STEMI patients who received primary angioplasty within 120 minutes of call (call to balloon time)
STEMI - Thrombolysis: emergency department or coronary care L v ﬁ Notify Cardiac Cath Lab
Cath Lab- Percutaneous Coronary Interven (Planned) = Patient Status
STEMI - subs care foll PCI - CCU (Planned) 7 /§ See evidence summary for scope, references and relevant performance measures
STEMI - Discharge (Planned) 8 :ﬁ Medications
Suggested Plans {0} ; nticoagulants
= Orders = REPERFUSION NOT PLANNED:
Il Admit{Discharge/Transfer - < dalteparin 120 unit’ka, Subcutaneous, Saln, Every twelve hours
il Discharge Planning THROMBOLYSIS PLANNED:
K Patient Status - ERE heparin B0 unit’ka, IV, Injection, Once only, loading dose; maximum of
Bl Gtsic Obsarsvations r Heparin 25,000 units/D5W 500mL 500 mL, IV, -1, Routine, TN, 48 hour, (1,000 U7h masimum) a
I Activity 70 s; continue for 48 hours
o DIEF I A dalteparin 120 unit/ka, Subcutaneous, Soln, Every twelve hours
1) Patient Care < -
L1 TV Solutions % Age undgr 75 years, thrombolysis planned: _
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ECG for likely acute coronary syndrome

Diagnostic tests

‘ Test ] Result

ECG ST-elevation MI (STEMI): ST-
segment elevation =1 mm in =2
anatomically contiguous leads or
new left bundle-branch block;
non-ST-elevation MI (NSTEMI) or
unstable angina: non-specific;
ST-segment depression or T-

wa\1§inversion

Information from:

Comments

ECG should be obtained in all patients with chest pain within 10
minutes of presentation.

Serial ECGs are extremely important, as many cases of ACS present
with normal initial ECGs.

Best Practice: Assessment of chest pain

ECG for likely stable angina

Test ‘ Result

ECG no acute changes; may have
evidence of previous infarction,
such as Q waves

Information from:

Comments

Best Praggtice: Assessment of chest pain

A

BM | ’Group
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Assessment of chest pain S
My Best Practice

Overview Emergencies Diagnosis Resources

. . My Institution
Summary Urgen considerations Step-by-step References
Aetiology % Differential diagnosis Images Update your details A
Guidelines Patient leaflets -
Credits | Athens users sign in here | :|
Shibboleth users go here
Add notes || [Bookmark [J] [Add to Portfolio [@] [ Share @] [ Feedback Q] [Print|&] [Email =] | pec d Best Practice to

your institution

Summary Differential diagnosis Rect e

Chest pain is a common chief complaint, accounting for 5% to 8% of all emergency department Sort by: common/uncommon or category your friend

visits in the US peryear, [1] and is the presenting complaintin 1% to 2% of office-based Common

visits. [2] In general practice in the UK, the incidence of newly diagnosed chest pain is 15.5 per « Acute coronary syndrome News feeds

1000 person-years. [3] - Stable angina [ Get your updates via RSS

Chest pain may be caused by either benign or life-threatening aetiologies and is usually * Pulmonary embolism

divided into cardiac and non-cardiac causes. Acute coronary syndrome (ACS) encompasses * Pneumonia
unstable angina and MI. ACS affects only a few of the patients presenting with chest pain, but = Viral pleuritis
excluding ACS is vital because of the mortality associated with untreated MI. This monograph = GORD
concentrates on the assessment of chest pain in the emergency setting. = Costochondritis

= Anxiety or panic disorder

Uncommon

= Pericarditis

= Cardiactamponade
= Aortic dissection

= Aortic stenosis

= Mitral valve prolapse

[}X « Pneumothorax BM Group
= Pulmonary hypertension

= Peptic ulcer disease (PUD) 2 J

%Cerner“

© 2011 Cerner Corporati i . Thi contains Cerner confidential proprietary informati ed or transmitted witl the express written consent of Cerner.



[E=NEN)
e|l%\'l http://bestpractice.bmj.com/best-practice/monograph/301, PL~REX IM BM] Chest pain (Assessment of) ... % h‘ @ * {§} |
File Edit View Favorites Tools Help
Search all BMJ Products 4 BM) BM]Journals BMJCareers BM)]Learning BM) Evidence Centre doc2doc BM)GROUP
Clinical Evidence Patient Leaflets Help 9 English
Signed in as:
H Andrew Jones
B Search Best Practic ﬁ
eStPra.q!:l.(.:. = Fareh Best Frachee nstitution:
BMJ Hospitals
o Logout
Assessment of chest pain S
My Best Practice E
Overview Emergencies Diagnosis Resources
. . My Institution
Summary Ur t considerations  Step-by-step References
Aetiology Qek Differential diagnosis Images Update your details
Guidelines Patient leaflets
Credits | Athens users sign in here | :|
Shibboleth users go here
Add notes || [Bookmark [J] [Add to Portfolio [@] [ Share @] [ Feedback Q] [Print|&] [Email =] | pec d Best Practice to
your institution P
Urgent considerations _ Red flags e et Pt
See Differenfial Diagnosis for more details your friend
= Acute coronary syndrome
Acute chest p=in warrants rapid clinical assessment, as underlying disease can be life- - Pulmonary embolism News feeds
threatening. Continuous monitoring of pulse, BP, and oxygen saturation is standard care. If the ) [ﬁ Get your updates via RSS
L . L - . * Pneumonia :
patientis in pain or breathless, or oxygen saturation is <90%, high-flow oxygen should be given. Cardiact d
Morphine (IV) may also be necessary to relieve severe pain. arac amponace
= Aortic dissection
Initial investigations include a 12-lead ECG, CXR, cardiac biomarkers, FBC, and renal profile. = Aortic stenosis
The patient may need to be transferred to an intensive care setting. Once the patientis stable, = Mitral valve prolapse
further tests such as a V/Q scan, echocardiography, CT, or angiography should be requested to « Pneumothorax
confirm clinical suspicion. « Acute cholecystitis
= Pancreatitis
Acute coronary syndrome
Acute coronary syndrome (ACS) refers to acute myocardial ischaemia caused by
atherosclerotic coronary disease and includes ST-elevation MI (STEMI), non-ST-elevation MI
(NSTEMI), and unstable angina (UA). These terms are used as a framework for guiding
management.
Patients with STEMI need to be urgently triaged, as they may have life-threatening arrhythmias, Y G
cardiogenic shock, or pulmonary oedema. STEMI presents with a severe central chest B M roup
pressure radiating to the jaw or upper extremities. There can be associated nausea and -
| vomitina_Anticoaaulation and acute renerfusion theranv with anaionlastv (if available within 2 = J
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Common sfow all & News feeds
» Acute coronary syndrome [ Get your updates via RSS

» Stable angina

> Pulmonamh\mbohsm
> Pneumon\h..ll

» Viral pleuritis

» GORD

» Costochondritis

» Anxiety or panic disorder

Uncommon show all &

» Pericarditis

» Cardiac tamponade BM Group

» Aortic dissection
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» Acute coronary syndrome

» Stable angina

v Pulmonall§mbolism
@ see our npreh?sive coverage of Pulmonary embolism

Exam

tachycardia, loud P2, right-sided S4
gallop, jugular venous distention,
fever, right ventricular lift; massive PE
may cause hypotension [26]

History

sharp and pleuritic in nature;
shortness of breath; haemoptysis may
occur if pulmonary infarction
develops; massive PE results in
syncope; risk factors: history of
immobilisation, orthopaedic
procedures, oral contraceptive use,
previous PE, hypercoagulable states,
or recent travel over long

distances; [26] unilateral swollen
lower leg that is red and painful
suggests DVT; use of the modified
Wells criteria can help to screen for

1st test

= ECG: sinus tachycardia; presence
of S1, Q3, and T3 More =

= D-dimer: non-specific if positive;
PE excluded if result negative in
patients with low probability of
having a PE

= CXR: decreased perfusion in a
segment of pulmonary vasculature
(Westermark sign); presence of
pleural effusion

= CT pulmonary angiography:

idnntifinntinn nfth hiin in tho

Other tests
= echocardiography: acute right
ventricular dilation or hypokinesis
= VIQ scan : V/Q mismatch
= pulmonary angiography:
identification of thrombus in the
pulmonary circulation More =
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Guidelines =
Case history Recommend Best Practice to
your institution
[Add notes || [ Bookmark [I] [ Add to Portfolio [@] [ Share [#] [ Feedback || [ Print|&] [ Email =]
Recommend Best Practice to
- - - s our friend
History & exam Diagnostic tests Treatment details !
) News feeds
Key factors 1st tests to order Presumptive [ Get your updates via RSS
= presence of risk factors * ECG high suspicion of PE
= chest pain = CXR . "
- BP<
« dyspnoea - ABG mm kg . o
- syncope « modified Wells score = oxygen + mechanical ventilation

= tachypnoea
= hypotension (systolic BP <90 mmHg)

Other diagnostic factors

= feeling of apprehension

= cough

= haemoptysis

= tachycardia

= fever

= elevated jugular venous pressure

= _ctarnal hoaava

= Geneva score

= D-dimer

= multi-detector computed tomography
(MDCT) of chest

= ventilation-perfusion scan (V/Q scan)

Tests to consider

= transthoracic echocardiography (TTE)

= INR and activated partial thromboplastin
time

s _hrain natrinuratic nantida (RNIPY

= judicious IV fluids

= anticoagulation

= vasopressor therapy
= BP >90 mm Hg

= 0xygen

= anticoagulation

Acute

confirmed PE: BP <90 mm Hg

= no excessive risk of bleeding
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v Pulmonary embolism
@ see our comprehensive coverage of Pulmonary embolism
History Exam 1st test Other tests
sharp and pleuritic in nature; tachycardia, loud P2, right-sided S4 = ECG: sinus tachycardia; presence = echocardiography: acute right
shortness of breath; haemoptysis may gallop, jugular venous distention, of $1, Q3, and T3 More = ventricular dilation or hypokinesis
:ccu:'olf pulmonary :‘Efardmlrs ) fever, right :entr:culaf Ilftl;zrzlassrve PE . D.dimer: non-specific if positive; = V/Q scan : V/Q mismatch
evelops; massive PE results in may cause hypotension . L . 3
syncope: risk factors: history of PE .exclude'd if result neg{trve in .puln.wna.ry anglograph.y:
immobiisation, orthopaedic patn.ents with low probability of nentlﬁcaan of thr})mbus in :he
procedures, oral contraceptive use, having a PE pulmonary circulation More =
previous PE, hypercoagulable states, = CXR: decreased perfusion in a
or recent travel over long segment of pulmonary vasculature
distances; [26] unilateral swollen (Westermark sign); presence of
lower leg that is red and painful pleural effusion
suggestg DYT; use of the modified + CT pulmonary angiography:
Wells criteria can help to screen for bt P e oo .
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Differential diagnosis

Recommend Best Practice to

Sort by: common/uncommon or category your friend
Common show all & News feeds
v Acute coronary syndrome [ Get your updates via RSS

@ see our cot¥orehensive coverage of Overview of acute coronary syndrome

History Exam 1st test Other tests
central chest pressure, squeezing, or  examination may be normal; jugular = ECG: ST-elevation MI (STEMI): ST- = BNP: =98th percentile of normal
heaviness; radiation to jaw or upper  venous distention, S4 gallop, segment elevation =1 mm in 22 More A
extremities; associated nausea, holosystolic murmur (mitral anatomically contiguous leads or = coronary angiography: STEMI:
vomiting, dyspnoea, dizziness, regurgitation), bibasilar rales; X L .

X § new left bundle-branch block; non- critical occlusion of a coronary
weakness; occurs at rest or hypotensive, tachycardic, i - NSTE
accelerating tempo (crescendo); risk  bradycardic, or hypoxic depending on ST-elevation _MI (NSTEMI) o_r arte'ry, N . Ml and unstable
factors: smoking, age (men »45, severity of ischaemia [6] [7] unstable angina: non-specific; ST- angina: evidence of coronary
women =55 years), positive FHx of segment depression or T-wave artery narrowing More
premature CAD, hypertension, inversion More
hyperlipidaemia, diabetes, stroke, or = CXR: normal or signs of heart
peripheral arterial disease (€] [7] failure, such as increased alveolar

markings More =

cardiac enzymes: elevated in
STEMI and NSTEMI; not elevated in
unstable angina More =
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Step-by-step diagnostic approach

Chest pain can be triaged into traumatic and atraumatic aetiologies. The evaluation of
atraumatic chest pain requires an algorithmic approach that first excludes acute myocardial
ischaemia before working through the various aetiologies of chest pain.

History

The character of chest pain should be determined, as this can help differentiate between
cardiac, respiratory, musculoskeletal, and other causes. The type, severity, location, and
duration of pain; the presence of any radiation; and exacerbating or relieving factors may be
helpful in pointing towards a diagnosis. Clinical presentation alone cannot reliably determine
acute coronary syndrome (ACS). [10] [11] Past medical history and specific cardiac risk factors
such as known cardiac disease, raised cholesterol, hypertension, smoking, and family history
support a cardiac cause. [12] Cocaine use also makes cardiac ischaemia more likely. [13] A
detailed drug history should also be taken (e.g., use of NSAIDs may result in gastric aetiology).

Certain characteristics of chest pain can give clues to the origin.
= Constricting pain may be due to cardiac ischaemia or oesophageal spasm.
= Pain that lasts =20 minutes and is dull, central, and crushing is likely to be caused by an MI.

= Pain that radiates to the jaw or upper extremities suggests a cardiac cause.
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Certain characteristics of chest pain can give clues to the origin.
= Constricting pain may be due to cardiac ischaemia or oesophageal spasm.
= Pain that lasts =20 minutes and is dull, central, and crushing is likely to be caused by an MI.

= Pain that radiates to the jaw or upper extremities suggests a cardiac cause.
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Certain characteristics of chest pain can give clues to the origin.
= Constricting pain may be due to cardiac ischaemia or oesophageal spasm.
= Pain that lasts =20 minutes and is dull, central, and crushing is likely to be caused by an MI.

= Pain that radiates to the jaw or upper extremities suggests a cardiac cause.
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Certain characteristics of chest pain can give clues to the origin.
= Constricting pain may be due to cardiac ischaemia or oesophageal spasm.

= Pain that lasts =20 minutes and is dull, central, and crushing is likely to be caused by an MI.
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Step-by-step diagnostic approach

Chest pain can be triaged into traumatic and atraumatic aetiologies. The evaluation of %
atraumatic chest pain requires an algorithmic approach that first excludes acute myocardial
ischaemia before working through the various aetiologies of chest pain.

History

The character of chest pain should be determined, as this can help differentiate between
cardiac, respiratory, musculoskeletal, and other causes. The type, severity, location, and
duration of pain; the presence of any radiation; and exacerbating or relieving factors may be
helpful in pointing towards a diagnosis. Clinical presentation alone cannot reliably determine
acute coronary syndrome (ACS). [10] [11] Past medical history and specific cardiac risk factors
such as known cardiac disease, raised cholesterol, hypertension, smoking, and family history
support a cardiac cause. [12] Cocaine use also makes cardiac ischaemia more likely. [13] A
detailed drug history should also be taken (e.g., use of NSAIDs may result in gastric aetiology).

Certain characteristics of chest pain can give clues to the origin.
= Constricting pain may be due to cardiac ischaemia or oesophageal spasm.
= Pain that lasts =20 minutes and is dull, central, and crushing is likely to be caused by an MI.

= Pain that radiates to the jaw or upper extremities suggests a cardiac cause.
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RFH Pilot

* Royal Free Hospital pilot of BMJ Action Sets targeting the
management of upper Gl bleeding

* Examined two quality indicators in the initial management
= Rockall Scores and use of i.v. proton pump inhibitors

* Rockall scoring is a simple risk assessment tool which
takes account of age, signs of shock and co-morbidity *

« Patients with a score of O or 1 have <1% mortality 2

1. Risk assessment after acute upper gastrointestinal haemorrhage. Rockall TA, Logan RF, Devlin HB, Northfield

2. Risk assessment in upper gastrointestinal haemorrhage: implications for resource utilisation. Phang TS,
Vornik V, Stubbs R. N Z Med J. 2000 Aug 11;113(1115):331-3.  — Cerner
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RFH Pilot - data

e 0% of acute clinicians calculated a Rockall score on
admission

* 0% of gastroenterology clinicians calculated a Rockall score
on admission

 50% of inpatient endoscopy patients had a Rockall score of
O (length of stay 3-5 days)

* 6b% of patients received i.v. pantoprazole pre-endoscopy

BM Jcmup

1.  Unpublished data from the Royal Free Hospital, presented at the Cerner Health Conference by Dr .
O’Bierne, September 2010
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 RFH implemented the BMJ upper Gl bleed Action Set in
Cerner Millennium system

* Adapted it to their organisation
* Recent data presented at the BSG:
= Rockall score recorded - 33%
= Discharge from A&E if Rockall score O - 100%

= [nappropriate PPl use - 67% reduction

BM Jcmup

THERE WILL BE BLOOD... A COMPLETE AUDIT CYCLE. M. Pericleous, C. Murray, M. Hamilton, O."
46

Negus, J. O'Beirne. BSG 2011 - Abstract Submission, Health Service Research and IT BSG11-ABS
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