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ACUTE ST ELEVATION MYOCARDIAL INFARCTION* and ACUTE 
CORONARY SYNDROME (ACS) are caused by instability/rupture of 
atheromatous plaques in the coronary circulation. Identifying ST Elevation MI 
rapidly is the first goal so that definitive treatment can be achieved as early as 
possible to limit myocardial damage. 
 
The ACS spectrum ranges from unstable angina (USA) to non-ST elevation 
myocardial infarction (NSTEMI).  ACS is extremely common amongst ED 
patients and it is associated with high risk of cardiac arrest, peri-arrest 
arrhythmias, acute ST elevation myocardial infarction and acute LVF.  
*Rarely acute MI may be caused by another cause such as cocaine abuse 
 

1. ST Elevation MI 
 
All patients with a STEMI should be referred to RVH for consideration of 
primary PCI.  NIAS have a bypass protocol so most patients that they attend 
who have a STEMI will go directly to RVH.  
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CARDIAC CHEST PAIN 

Suspected STEMI less than 12 
hours from onset of maximum pain 

ST elevation: 
 

1mm or more in at least 2 
contigious limb leads 

or 
2mm or more in at least 2 

contiguous chest leads 

Diagnostic uncertainty 

Discuss with on cardiology on 
call team 

FAX ECG to 02890635738 
Or email to 

ppci.coordinator@belfasttrust.hsc
ni.net 

and then 

PHONE the PCI co-ordinator  
02890324444 

Accepted for PCI: 
Give Aspirin 300mg 
Give Ticagrelor 180mgs 
unless contraindicated 
IV access minimum 20G (pink) 
Do not perform ABG unless 
clear clinical indication 
Continuous cardiac monitor 
Arrange immediate transfer to 

Not accepted for PCI: 
 
Discuss with local cardiology 
on call team 

mailto:ppci.coordinator@belfasttrust.hscni.net
mailto:ppci.coordinator@belfasttrust.hscni.net
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2. Non- ST Elevation MI and other Acute Coronary Syndromes 
 
History: 
 Cardiac sounding chest pain 
 Atypical pain – especially females and diabetic 
 Cardiac risk factors 
 Previous MI / IHD 
 
Examination: 
 CVS and RS examination  

BP in both arms and peripheral pulses if possibility of dissection 
thoracic aorta 

 
Ischaemic ECG changes: (repeat ECg in 30 mins if suggestive history but 
normal initial ECG) 
1. LBBB = assume anterior myocardial infarction if new 
2. Profound ST depression V1-3 +/- Tall R-wave in V1 = posterior myocardial 

infarction 
3. Tall peaked T-waves with early slurring of ST segment= ?hyperacute 

ischaemic ECG: GET ADVICE 
4. Any other ST segment depression(“NSSTTW”) = assume Acute Coronary 

Syndrome unless present on old ECGs 
 
Management: 
All patients with suspected ACS should receive the following treatment 
(unless contra-indicated eg on warfarin).  

 100 % oxygen NRRM 

 Continuous ECG monitor, SaO2, NIBP 

 GTN spray 

 Pain relief as required eg. diamorphine +/- metoclopramide 

 Chewable Aspirin 300 mgs orally  

 Enoxaparin (Clexane) 1mg/kg subcutaneously bd. 

 Admit under cardiology 
 

3. Low Risk Cardiac Chest Pain 
 
Patients with history suggestive of cardiac chest pain but who arelow risk 
(TIMI score 2 or less) who are pain free are suitable for ED / Observation 
Ward management.  
 
See flow diagram on next page for appropriate management. 
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Assessment of low risk patients with cardiac sounding chest pain 
presenting to Antrim ED 
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1. Antman EM, Cohen M, Bernink PM, et al. The TIMI Risk Score for Unstable Angina/Non–ST Elevation MI: 
A Method for Prognostication and Therapeutic Decision Making. JAMA. 2000;284(7):835-842 
 
Notes 
* if acute ischaemic changes refer to cardiology 
$ 
Absolute change equates to difference between the original and second troponin results, this may be 

positive or negative.  Absolute change of 9 ng/L is considered clinically significant 
#
 it is the responsibility of the discharging doctor to follow-up results and complete discharge letter 

 

 

 Chest pain suggestive of 
cardiac origin 

 Pain free 
 ECG – no acute changes 
 TIMI score ≤ 2 

Troponin at triage or initial 
doctor assessment 

Initial troponin 
14 or less and 4 

hours or more from 
onset of pain 

Initial troponin  
14 or less and less 
than 4 hours from 

onset of pain 

Initial troponin 
greater than 14 

(unless at 
baseline) 

Not consistent with 
AMI. 

 Consider 
discharge and 

outpatient  
follow-up# 

Absolute$ troponin 
change of > 9 ng/L 

Possible AMI, 
refer to cardiology# 

Repeat ECG – no 
acute changes* 

Repeat troponin in 3 hours. 
Admit to Observation Ward 

on pathway 

Not consistent with 
AMI. 

 Consider 
discharge and 

outpatient  
follow-up# 

Possible AMI, 
refer to cardiology# 

Absolute$ troponin 
change ≤ 9 ng/L and 

no evolving 
changes* on ECG 

 

TIMI  Score1 

One point for each; 
 Age ≥ 65 years  
 ≥ 3 CAD risk factors 
 Prior stenosis >50% 
 ST deviation 
 ≥ 2 anginal events 

in ≤ 24 hours 
 Aspirin in last 7 

days 
 Elevated troponin 
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4. Rapid Access Chest Pain Clinic 
 
The Rapid Access Chest Pain Clinic is designed to provide a ‘one stop’ 
service for patients presenting with a recent onset of chest pain thought to be 
stable angina or very low risk unstable angina. ED doctors on the advice of 
the ED consultant can refer patients directly to RACPC. If patients are 
anaemic (hb<100 it would be prudent to address their anaemia in the first 
instance and make a referral to cardiology outpatients instead of RACPC. 
Please send a leteer to GP asking them to address the anaemia. 
 

5.  Not all Chest Pain is Cardiac 
 

You will see many other types of chest pain.  Common causes of chest pain 
include:   
 

 Musculoskeletal pain is the commonest – take a good history!--did the 
patient undertake strenuous activity eg gardening?, do certain movements 
hurt? Is there a tender costovertebral junction suggesting an acutely 
subluxed rib at the back (common and selflimiting) – but remember that 
~15% of patients with acute MI have marked chest wall tenderness! 

 Upper GI – GORD, Acute Cholecystitis, Pancreatitis 
 PE (use Canada Score) 
 Stress, Hyperventilation 

 Chest infection  

 Rib fractures eg cough fracture 

 Herpes zoster (dermatomal) 
 

 
Significant causes of TLOC must be excluded before patients can be safely 
discharged home.  The following is a summary of the NICE 2010 Clinical 
Guidelines for the Management of TLOC in adults and young people. 
 

TRANSIENT LOSS OF CONSCIOUSNESS (TLOC) 
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Recognition: 

 Sudden onset of dyspnoea or sudden deterioration? 

 Previous cardiac history? 

 Pallor/sweating? 

 Pulmonary crepitations? 

 Hypotension/ clammy? 
 

Treatment 

 Inform senior ED doctor immediately 

 Consider arrhythmia or MI as cause – monitor, 12-lead ECG  

 Give oxygen 100%* 

 Diamorphine 2.5-5mg iv +/- metoclopramide 10mg iv 

 Administer Furosemide 40-80 mg iv (repeat if necessary) 

 Consider iv GTN (only if SBP >110) 

 Consider CPAP if respiratory distress 

 Notify Cardiac doctor ASAP +/- ICU 

 

 IT IS ESSENTIAL TO UNDERSTAND THE DIFFERENCES IN 
APPLICATION AND NORMAL RANGE BETWEEN D-DIMER TESTING 
FOR PULMONARY EMBOLISM AND DVT 

 

1. Pulmonary Embolism 
 

MASSIVE PULMONARY EMBOLISM IS A CLINICAL DIAGNOSIS MADE IN 
THE PRESENCE OF SHOCK, RIGHT HEART STRAIN AND SEVERE 
HYPOXIA WITH RISK FACTORS FOR THROMBOEMBOLIC DISEASE AND 
NO OBVIOUS ALTERNATIVE DIAGNOSIS (EG MI).  GIVE 02 via NRRM 
and CONSIDER IMMEDIATE LYSIS (PREFERABLY AFTER CARDIAC 
ECHO IN RESUS) – SEEK SENIOR ADVICE   
 

Assessment for acute sub-massive pulmonary embolus follows the ‘rule in-
rule out’ method outlined below.  A scoring system devised by a team of 
Canadian physicians forms the basis for our assessment.  Although this 
system incorporates D-dimer testing and is supported by diagnostic imaging, 
your clinical assessment of the likelihood of PE as opposed to some other 
diagnosis is crucial.   
 

ACUTE LEFT VENTRICULAR FAILURE 

THROMBO-EMBOLIC DISEASE 
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a) Step One: Clinical Assessment 
 
History: Acute pulmonary embolus is often a difficult diagnosis as signs are 
often non-specific or unreliable. Patients often complain of dypsnoea, pleuritic 
chest pain or collapse with shock in the absence of other causes.  
97% of patients have one of the following 

1. Dypsnoea 
2. Tachypnoea (Respiratory rate >29/min) 
3. Pleuritic chest pain 

But you must consider if another diagnosis is more likely.   
 
Examination: of the cardiovascular system, chest and legs may confirm your 
suspicion of PE but physical findings are more often useful in suggesting an 
alternative diagnosis (see below). 
 
Investigations: 

 ECG: should be taken, mainly to exclude acute MI or pericarditis. In PE 
tachycardia is the most common finding, non-specific ST-T wave 
abnormality is common, S1Q3T3 is rare.  

 PACXR: should be also requested.  Once again, it is often more helpful in 
identifying an alternative diagnosis such as pneumothorax, LVF or chest 
infection.  It is normal in 10-20% of patients with PE (note that a normal 
CXR with hypoxia and significant dyspnoea supports a diagnosis of PE). 
Most of the remaining patients have non-specific findings like atelectatsis / 
small effusion / elevated diaphragm, cardiomegaly. Occasionally, specific 
findings like a pulmonary infarct will be seen (wedge shaped, Hamptons 
hump) or an area of oligaemia identified distal to a dilated vessel 
(Westermark sign).  

 ABG / O2 sat: should always be measured. Low O2 saturation or PO2 
increases suspicion in the absence of alternative diagnosis but normal 
oxygenation does not exclude PE.  Comparing ABGs with and without O2 
mask is not helpful. 

 
b) Step Two: Measure Canadian Score 
 

Clinical features of DVT  3.0 

Recent immobility or surgery 1.5 

Active cancer 1.0 

Hx of DVT / PE 1.5 

Haemoptysis 1.0 

Resting heart rate >100/min 1.5 

PE as likely as or more likely 
than an alternative diagnosis 

3.0 

 

SCORE Pre-test Probability of PE 
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c) Step Three: Investigation to Rule In or Rule Out PE 

RULE OUT: Patients with a low pre-test probability score can have a d-dimer 
test to rule out PE. IF their D-Dimer is < 250ng/ml, PE can be excluded and 
an alternative diagnosis should be sought.   

RULE IN: Patients with a medium or high pre-test probability OR a D-dimer > 
250mg/ml will probably require radio-isotope scan or CTPA scan to rule in 
PE irrespective of D-dimer result. Stable patients with a low PESI score may 
be investigated in the Observation Ward. Patients with a high PESI score are 
high risk and should be admitted for investigation and management under the 
medical inpatient team.   

d) Management 
 
All patients suspected of having a PE after the above assessment should be 
treated with enoxaparin 1.5 mg/kg SC (reduced in renal impairment as per 
BNF). 
 
Next their PESI score should be calculated as an indication of risk of 
complications. Those patients with a PESI score of 85 or less can be 
investigated through the Observation Ward Pathway. Those with a PESI 
score higher than 85, a confirmed diagnosis of PE or clinical picture 
suggestive of a massive PE should be admitted under the respiratory team. 
 
PESI Score 
 
Clinical indicator Points 

Age  + age (in years) 

Male sex + 10 

Cancer + 30 

Heart failure + 10 

Chronic lung disease + 10 

Pulse > 110 bpm + 20 

Systolic BP < 100 mmHg + 30 

Respiratory rate ≥ 30 breaths/min + 20 

Temperature < 360 + 20 

Altered mental state + 60 

Arterial saturation < 90% + 20 
 

 

<2 low 

≥ 6 Medium to high risk 
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2. Acute Life Threatening Pulmonary Embolism 

RESUSCITATION — When a patient presents with suspected PE, the initial 

focus is on stabilizing the patient. 

Respiratory support — Supplemental oxygen should be administered if 

hypoxemia exists. Severe hypoxemia or respiratory failure should prompt 

consideration of intubation and mechanical ventilation. 

Hemodynamic support — Hemodynamic support should be instituted 

promptly when a patient presents with PE and hypotension, defined as a 

systolic blood pressure <90 mmHg or a drop in systolic blood pressure of ≥40 

mmHg from baseline. 

Intravenous fluid administration is first-line therapy. Clinicians should be wary 

of administering more than 500 to 1000 mL of normal saline during the initial 

resuscitation period. 

If the patient's hypotension does not resolve with intravenous fluids, 

intravenous vasopressor therapy should promptly follow. 

THROMBOLYSIS — Thrombolytic therapy accelerates the lysis of acute PE 

and improves important physiologic parameters, such as RV function and 

pulmonary perfusion. However, no clinical trial has been large enough to 

conclusively demonstrate a mortality benefit. Thrombolytic therapy is 

associated with an increased risk of major haemorrhage, defined as 

intracranial haemorrhage, retroperitoneal haemorrhage, or bleeding leading 

directly to death, hospitalization, or transfusion. 

Persistent hypotension due to PE (ie. massive PE) is the most widely 

accepted indication for thrombolytic therapy. 

A 50 mg bolus of alteplase is recommended. 

 

 

 
3. Deep Venous Thrombosis 
 
a) Step One:  Canadian Score To Rule In Or Rule Out DVT  

http://www.uptodate.com/home/content/topic.do?topicKey=drug_l_z/59794&drug=true
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This scoring system accurately determines the pre-test probability of DVT. It 
is vital to consider alternative diagnoses as –2 points depend on whether 
another diagnosis is as likely as DVT 
 

A previous history of DVT or PE is deemed to be high risk  

 

Active Cancer 1 

Paralysis/paresis or recent plaster immobilization of the lower 
extremities 

1 

Immobilization > 3 days or major surgery within four weeks 1 

Localised tenderness along the distribution of the venous system 1 

Entire Leg swelling 1 

Calf swelling > 3cm when compared with the asymptomatic leg 
(measured 10cm below the tibial tubercle) 

1 

Pitting oedema greater in the symptomatic leg 1 

Collateral superficial veins (non-varicose) 1 

Alternative diagnosis as likely or more likely than DVT (Eg sudden 

onset – muscle tear, prolonged CRT – arterial insufficiency, OA knee – Baker’s 
cyst, temp>38 –cellulitis) 

-2 

 
b) Step Two: Investigations to Rule in or Rule Out DVT 
 

D-Dimer 

SCORE INCIDENCE OF DVT PROBABILITY 

0 5% VERY LOW (RULED OUT) 

1-2 33% MEDIUM 

>2 85% HIGH 

Canadian 
Score 

D-Dimer 
needed? 

D-Dimer 
result 

USS needed? USS result 

Low risk No: DVT ruled 
out, consider 
other causes 

- No: DVT ruled 
out, consider 
other causes 

- 

Medium 
risk 

Yes D-Dimer 
<250 ng/ml 

No: DVT ruled 
out, consider 
other causes 

- 

  D-Dimer 
>250 ng/ml 

Yes: DVT not 
ruled out 

1. USS negative: DVT 
ruled out  
2. USS Positive: treat 
for DVT 

High Risk No - Yes 1. USS negative: DVT 
ruled out 
2. USS positive: treat 
for DVT 
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D-Dimer +/- USS should be performed on patients as per the table above. 
Other causes should be considered when DVT ruled out. The commonest 
mistake is to miss peripheral vascular disease – always record CRT.  Also 
consider ruptured Baker’s cyst, cellulitis, erythema nodosum, chronic venous 
insufficiency or lymphoedema. Diabetic patients with swollen red legs need 
soft tissue infection and underlying osteomyelitis to be considered.  
 
USS 
Patients requiring USS should have it booked according to the slots available 
in the USS appointment book (kept in minors). The slots are as follows: 
 
Mon – Fri:  09.00  09.15  15.50 
Sat – Sun: 09.30  10.30 
 
If a patient attends out of hours, book them into the next available slot in the 
book and send an e-request detailing the time given to the patient. Prescribe 
enoxaparin 1.5mg/kg daily until USS date. Remember to reduce the dose in 
renal failure. Arrange for the patient to self administer the enoxaparin (training 
is arranged with the pharmacist) or district nurse administration. Book 
patients in the DVT clinic on Symphony. 
 
Admit medically if there is a contra-indication to community management with 
enoxaparin. 
 
c) Step Three: Management of definite DVT 
 
If community management is contra-indicated – admit medically. 
 
Contraindications to Community Management 
1. Ileo-femoral DVT is strongly suspected / grossly swollen limb, marked 

femoral vein tenderness, major risk factors, eg, metastatic disease. 
2. Active peptic ulcer 
3. Recent surgery 
4. Pregnancy 
5. Other bleeding risk 
6. Symptoms of PE (SOB, haemoptysis, dizzy, chest pain) 
7. BP>200 systolic or 115 diastolic 
8. Currently on warfarin 
9. Patient is very frail or ill (unless from a Nursing Home)  
10. Dialysis patient / low clearance renal patient 
 
 
 
 
If community management is not contraindicated: 



CARDIOVASCULAR 

 83 

 
1. Assess bleeding risk 
2. Consider treatment with warfarin (enoxaparin 1.5 mg/kg* daily until INR >2) 
or Apixaban. Choice of agent will depend on the patient and their GP. 
3. Complete paperwork as found in the folder in Minors 
4. Contact GP if commencing warfarin to ask if they will initial and monitor 
same (otherwise initiation arranged through the Observation Ward) 
5. Arrange pharmacist to educate patient on use of new medication 
6. Advise patient to re-attend if leg is not responding to treatment. 
 
*NB dose reduction in renal impairment, seek senior advice 
 
**NEVER START WARFARIN ON AN EMERGENCY DEPARTMENT 
PATIENT YOURSELF UNDER ANY CIRCUMSTANCES.  IF A GP IS 
UNWILLING TO WARFARINISE DISCUSS WITH EMERGENCY 
DEPARTMENT CONSULTANT 

 
 

 

 

 

Y 

Give 1
st
 

dose 

LMWH 

and admit
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EMERGENCY DEPARTMENT DISCHARGE CHECKLIST FOR COMMUNITY 
MANAGEMENT OF DVT 

Name_________________ Address______________________________ 

 
Date of Birth_________________ ED Number_______________________________ 
 
1. Ultrasound Diagnosis: Thrombus in the  

Femoral  v     Popliteal v     Calf veins  

2. Patient has no contra-indication to community treatment  

3. Patients under 45 have had clinical examination to identify underlying cause of 

DVT  

4. Patient has been advised to stop smoking, discontinue OCP etc  

5. GP has been personally contacted and agrees to commence and monitor 

warfarin therapy  or the following arrangement has been made  

_________________________________________________                                                                                                    

6. Nursing staff have dispensed sufficient Enoxaparin syringes for patient to have 

five days’ treatment at dose prescribed by Emergency Department doctor  

7. Nursing staff have spoken to community nurses and arranged daily 

administration of Clexane  

8. Nursing staff have given patient Enoxaparin Information Sheet(for patient) and 

yellow warfarin book (for GP to use where appropriate)  

9. Patient is advised by doctor to re-attend Emergency Department if symptoms 

have not improved within five days and this advice is recorded on flimsey  

10.  Emergency Department doctor has faxed this checklist  to GP on day of 

diagnosis  

11. Target INR   2.5    

12. Recommended duration of treatment 

3months (calf vein only and after trauma) 6months(popliteal or femoral)  

?lifelong (recurrent DVT) 

Signed ___________________  Emergency Department Doctor 

 ____________________  PRINT NAME 

Always Fax this with EMERGENCY DEPARTMENT Department Fax Cover Sheet & 

then retain with flims 
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See NHSCT guidelines for rapid reversal of warfarin coagulopathy in patients 
with life threatening haemorrhage 
 
Patient needs: 

 ABC 

 IV line, FBP, coag, INR and Group and Save / X-match. 

 Resuscitate as appropriate. 
 
Indication 
Intracranial bleed 
Retroperitoneal bleed 
Intra-ocular bleed 
Muscle bleed with compartment syndrome 
Pericardial effusion 
Active bleed with hypotension or 2g fall in Hb 
 
Contact Consultant on-call 
Contact Haematologist on-call 
 
Prothrombin Complex Concentrate (PCC) 
PCC 30iu/Kg –INR >4 
PCC 15iu/Kg – INR<4 
Vitamin K 5mg IV 
 
Check INR and APTT post infusion and at 4 hours. 
If INR > 1.5 discuss with haematology. 
 
PCC is relatively contra-indicated in DIC, acute liver failure and thrombosis. 
Discuss with Haematologist. 
 
 
  

WARFARIN REVERSAL 
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NOVAL ORAL ANTICOAGULANT REVERSAL 



CARDIOVASCULAR 

 87 

 

 


