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Background 
Venous thromboembolism is a common presentation to the emergency department, 
affecting 1-2 per 1000 adults per year. Up to 10% of symptomatic PEs result in death 
within the first hour of symptom onset.1 It is therefore essential we risk stratify 
correctly. 
 
Pulmonary embolism can be a difficult diagnosis to make. It is often missed, and a 
high degree of suspicion is required. Unfortunately, this can result in over 
investigation of a different subset of patients. 
 
Statement of purpose 
The guidance within this standard operating procedure may be applied to adult 
patients presenting to the Emergency Department within the Saint John region with 
suspected pulmonary embolism. This document will help rationalise the testing of 
patients and will cover the diagnosis, risk stratification, inpatient versus outpatient 
management, treatment options for stable vs unstable patients as well as PE in 
pregnancy. 
 
Abbreviations 
PE- Pulmonary embolism 
OAC- Oral anticoagulation 
DOAC-Direct oral anticoagulant 
LMWH- Low molecular weight heparin 
AC- Ambulatory care 
ST- Systemic thrombolysis 
SPE- Surgical pulmonary embolectomy 
IR- Interventional radiology 
SMPE- Submassive PE 
MPE- Massive PE 
OP-Outpatient 
MDT- Multidisciplinary team 
CUS- compression duplex ultrasonography 
CI- Contraindications  
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Confirmed PE summary of management: 
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Clinical Assessment: The stable patient 
 
The symptoms of PE are not specific and include; 

• Chest pain (classically pleuritic) 

• Breathlessness 

• Cough 

• Haemoptysis (rare) 

• Presyncope/syncope 
 
The signs of PE are non-specific, but may include 

• Tachycardia 

• Hypoxia 

• Hypotension 

• Fever 

• Right sided strain/failure 
 
If there is a possibility the patient may have a PE, the next step is to decide whether 
to pursue the diagnosis with further investigations. There are a number of further 
tools to assist this. 
 
Step 1: Firstly, assess the patient’s pre-test probability for PE: 
 
Modified Wells score:  
 

+3 Clinical signs of DVT (minimum leg swelling and tenderness) 
+3 Alternative diagnosis less likely than PE 
+1.5 HR >100bpm 

+1.5 Immobilisation for 3 days, or surgery within 12 weeks 
+1.5 Previous DVT/PE 
+1 Haemoptysis 
+1 Active cancer (within 6 months) 

 

This then categorises patients as PE likely (4.5), or PE unlikely (<4.5) 
 

Step 2: If the patient is categorised as Low risk/PE unlikely (Wells 4.5), ask 
yourself, do you really think this patient has a PE? If the answer is no, apply 
the PERC rule. 
 
The PERC rule2: 
 
This is a scoring system validated for use only in the emergency department to be 
used to help rule out PE and the need for unnecessary testing. This is not the same 
as risk stratification. 
 
For the PERC rule to be applied, it has been calculated that you need to believe the 
patient has a <15% chance of having a PE. 
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PERC: Pulmonary Embolism Rule out Criteria; 
 
For this to be used to rule out PE, all 8 variables must be negative. 
 
Age <50yrs 
Pule <100bpm 

SaO2 95% on room air 
No haemoptysis 
No exogenous oestrogen use 
No prior VTE 
No surgery or trauma requiring hospitalisation within the last 4 weeks 
No unilateral leg swelling 
 
If all 8 variables are negative in a patient you believe to be low risk, the patient has a 
<2% chance of having a PE. Therefore, the risks of investigation outweigh the risks 
of missing the diagnosis. The likelihood of PE is so low that diagnostic workup 
should not be initiated. Consider alternative Dx and discharge. 
 
PERC is not validated in pregnant or post-partum patients. 
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Investigation summary: 
 

 
 
 
 
D Dimer 
Perform if PE unlikely (modified Wells <4.5) and PERC positive/not applicable 
If D dimer negative, consider alternative diagnosis.  
You do not need to perform in a patient with a low pre-test probability unless they are 
PERC positive/clinical gestalt suggests a need.  
 

You should not exclude PE in a high-risk patients (4.5) with a negative D dimer 
alone. There is no role for D dimer with a PE likely pre-test probability.  
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All patients with a PE likely Wells risk score require the following 
investigations; 

• ECG 

• CXR 

• CBC, VBG including lactate, renal, LFTs, Coagulation (INR & PT), Troponin, 
BNP 

• POCUS/Echo if able (Assess for RV strain and IVC) 
 
CTPE: 

• Request CT chest for patients with a low risk/PE unlikely pre-test probability 
and a positive D dimer, or in high risk/PE likely patients.  

 
Radiology will comment on clot burden, RV dysfunction and DVT presence. 
Concomitant DVT carries a worse prognosis. 
 
For low risk patients that present overnight, in whom you have excluded any other 
significant cause of chest pain, you may consider delaying CT until the morning. 
Clinical gestalt is important in this group. If discharging the patient to return for a 
scan at 8am, ensure that you have excluded aortic dissection/ACS/other significant 
pathology, they have normal key labs including troponin, CXR, and administer 
LMWH and discharge with safety advice. Although sPESI is for low risk confirmed 
PE patients, only consider discharge and delayed CT in the subset of patients 
scoring PESI 0.  
This essentially applies to patients with likely musculoskeletal chest pain with a 
positive d dimer.  
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Management: Confirmed PE. 
 
 

Low Risk PE: Haemodynamically stable with absence of clinical 
markers that define intermediate risk PE 
 
 
 
Is the patient suitable for ambulatory care? 
 
Patients should be risk stratified. Patients with simplified PESI 0 and normal RV 
function on POCUS can be managed as outpatients.  
 

Clinical gestalt is important, patients can score 0 and still be sick and higher 

risk, conversely patients can score high but actually be low risk and their 
comorbidities of little significance. If they score low, but you have concerns, then do 
not discharge, consult IM. 
 
sPESI score: 
 

• Age >80yrs +1 

• History of cancer +1 

• History of cardiopulmonary disease +1 

• HR >110 +1 

• SBP <100mmHb +1 

• O2 saturation <90% on room air +1 
 

The patient must have none of these to score 0 and be classified as low risk, this 
translates to a 1% risk of death at 30 days3,4. 
 
https://thrombosiscanada.ca/tools/?calc=simplifiedPesi 
 
 
The following patients should be excluded from risk stratification and 
admitted; 
 

• Evidence of right heart strain clinically, on ecg or echo (parasternal 
heave, raised JVP, T wave inversion leads V1-4, RBBB, S1Q3T3. Raised 
trop or BNP) 

• Active bleeding or risk of major bleeding (e.g. Recent GI bleed or surgery, 
previous intracranial bleeding, uncontrolled hypertension) 

• On full dose anticoagulation at the time of PE 

• Severe pain requiring opiates 

• Other medical comorbidities requiring hospital admission 

• CKD 4/5 (estimated eGFR <30ml/min) or severe liver disease 

https://thrombosiscanada.ca/tools/?calc=simplifiedPesi
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• Heparin induced thrombocytopenia (HIT) within the last year, where there is 
no alternative to repeating heparin treatment 

• Barriers to treatment adherence: Does not live with a mentally competent 
adult, inability to return home or to hospital easily, inadequate home care, lack 
of telephone, compliance concerns 

• IVDU 

• <18yr 

• Pregnant 

• CLINICAL GESTALT: If your gestalt tells you this patient is not low risk and 
they don’t look right, admit! 
 
 

Initiate anticoagulation: 
 

• Commence DOAC if drug plan allows (except for pregnant patients or cancer 
patients, see below). 
 
Which DOAC? Points to consider: 
 
Rivaoxaban: requires BID dosing and must be taken with food, so may reduce 
compliance for some. Cheapest if patient paying out of pocket. 
Apixaban: better tolerated in menstruating women 

 
 

• Dosing: 
 
Apixaban 10mg BID for 7 days then 5mg BID. No dose adjustment needed in 
mild/moderate renal impairment, avoid if CrCl <15mL/min 
 
Rivaroxaban 15mg BID for 21 days, then 20mg OD, avoid if CrCl <15mL/min, 
caution if CrCl 15-30ml/min 
 
 

•  LMWH: Dosing below 
 
Cancer patients. Do not start warfarin, use LMWH only.  
Ongoing OAC will be reviewed in anticoagulation clinic, frequently DOACs are 
appropriate, especially in non-GI cancers. 
 
Pregnancy. Based on early pregnancy weight. 
 
Will be used for duration of treatment. 
 
See p13 for further details on management in pregnancy.  
 
Dalteparin 200U/kg sc daily (No max dose) or enoxaparin 1.5mg/kg OD 

 



 

ED Clinical guidelines 

In collaboration with Cardiac surgery/IM/IR.  

Author Rachel Goss 

Issue date: 09/02/2021 

 

 

If high risk of bleeding: Consider using 100U/kg dosed BID for Dalteparin or 
enoxaparin 1mg/kg BID. 
 
See below for dosing and available prefilled syringes. 
 

The following prefilled syringes are available, use the prefilled syringe with the dose 
closest to appropriate weight-based dose: 

 

Dalteparin (fragmin) Enoxaparin (Lovenox) 

2500 units 30mg 

3500 units 40mg 

5000 units 60mg 

7500 units 80mg 

10,000 units 100mg 

12,500 units 120mg 

15,000 units 150mg 

18,000 units  

 
 

If suitable for discharge, please give a 3-month prescription plus 1 
refill, provide patient advice leaflet, submit the DOAC exception 
form.  
 
Exception form: 

https://www.gnb.ca/0212/pdf/SA_fillable_online_form-e.pdf  
Mark as urgent, advise patient that they will need to pay initially 
until approved. 
 
Refer all to anticoagulation clinic, and FM for routine investigation 
of unprovoked PE. 
 
 
Further investigations: 
No need to investigate unprovoked PE further in ED, unless there is high clinical 
suspicion of malignancy warranting a CT CAP. 
 

Follow up: 
Please refer to the anticoagulation clinic for follow up of all PE patients +/- FM for 
routine age-appropriate consideration and investigation of cancer. Please flag up if 
the patient has any symptoms relevant to cancer risk.  
 
Anticoagulation clinic will consider thrombophilia once anticoagulation is complete. 
 
For patients not suitable for discharge, consult IM if appropriate and admit to 
FM. 

https://www.gnb.ca/0212/pdf/SA_fillable_online_form-e.pdf
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Note on incidental subsegmental PE 

 
The significance of these is dubious, recommended practice is to perform bilateral 
CUS and if negative do not treat in those patients with limited comorbidities, in whom 
the finding is truly incidental.  
 
In cancer patients do not consider them incidental.  
 
Organise for a second follow up CUS 2-3 days later.  
 
In patients in whom it was not truly incidental, have significant comorbidities, cancer 
or any further concerns please consult IM for further review and consideration of 
anticoagulation. 
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Submassive PE: 
SMPE is characterized by normotension with RV dysfunction and/or elevated 
biochemical markers. Short term mortality ranges from 3-15%.5 Some of these 
patients may benefit from additional therapies beyond OAC, thus is it important to 
identify them. 
 

 
This can be further classified into; 

• Intermediate low risk: RV abnormal OR Raised troponin and/or 
BNP 

• Intermediate high risk: RV abnormal AND Raised troponin and/or 
BNP6 

 
 

Intermediate low risk SMPE:   
These patients can be initiated on anticoagulation as for low risk PE and then 
admitted to IM. 

• Use LMWH as initial treatment and they can be switched to a DOAC later. 
This is safest in case of deterioration and need for ST.  

• Dalteparin 200U/kg daily (no max dose) This may need to be split 100 U/kg 
BID if increased risk of haemorrhage. 

 

Intermediate high risk PE: 
• Give LMWH pre CT or once PE confirmed whilst assembling MDT. 

 

• Multidisciplinary discussion with interventional radiology, cardiac 
surgery, IM and ITU required. CALL EARLY, Don’t wait for results. 
 

• Clinical gestalt is as important in these patients as the investigations. 
 

• These patients should be considered for half dose systemic thrombolysis 

(rtPA 50mg over 2hr) and/or IR. You can consider repeating the half 

dose if required after 15 mins if further deterioration.  
 

• There may be a role for ECMO/surgical embolectomy if there are signs of 
clinical deterioration based on vitals, severe right ventricular dysfunction, poor 
tissue perfusion or gas exchange or decompensation post ST.  
 

• Judicious use of intravenous fluids as this will worsen right ventricular function 
 

• If they have an absolute contraindication to thrombolysis, consider IR +/-SPE.  
 

• If they have a relative contraindication to ST, consider half dose 
thrombolysis/IR. If there are contraindications SPE +/- ECMO could be 
considered as an alternative. 
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• Radiology will comment on clot burden, RV dysfunction and DVT presence. 
Concomitant DVT carries a worse prognosis. 

Massive PE: MPE accounts for 5% of PE presentations. It is defined as an 

acute PE with sustained hypotension (systolic blood pressure <90mmHg or 4-mmHg 
below baseline) for at least 15 minutes or necessitating ionotropic support.5  

 
 
In cardiac arrest: 
Consider if the patient is appropriate for emergent ECMO, if delayed give full dose 
systemic thrombolysis (rtPA 50mg bolus followed by 50mg over 2hr) immediately, 
utilise the auto-pulse and resuscitate for minimum of 1hr.  
 
Call the multidisciplinary team early, but do not delay thrombolysis for their 
assembly. 
 
Consider referral to cardiac surgery for ECMO +/- surgical embolectomy if the patient 
is a good surgical candidate. 
 
If relative contraindications exist, consider half dose tPA. 

 

Criteria for ECMO: 

• Refractory shock in MPE or in deteriorating SMPE in good surgical 
candidate 

• MPE that is not in refractory shock (i.e., tachycardic/mild 
hypotension) that has a large central clot burden on CT could be 
considered for primary SPE without ECMO.  

• Failure of ST in SMPE/MPE 

• Right heart clot 

• Clot in transit (thrombus across PFO) 

• Cardiac arrest, ongoing CPR or after ROSC 

 
 
In an unstable/peri arrest patient: 
Contact the cardiac surgeon, interventional radiologist, IM and intensivist without 
delay. Bedside discussion for consideration of ST, ECMO +/- SPE on individual 
patient basis. 
 

If there is any delay to this process give full dose ST immediately 
(rtPA 50mg bolus followed by 50mg over 2hr). 

 
The patient can still be considered for ECMO/SPE after ST. 
 
If relative contraindications exist, consider half dose tPA. 
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It is acceptable to give LMWH before ST. Post ST the patients will be initiated 
on LMWH, not IV UFH. 

 
For MPE and contraindications to systemic lysis: consider SPE / ECMO depending 
on clinical stability (if they are stable enough to proceed directly to the operating 
room for SPE that would still be preferrable) 
 
For MPE and no lytic contraindications: SPE could still be considered as an 
alternative to systemic lytics as a primary therapy. 

 
 
Contraindications to ST6: 
 
Absolute: 
Prior intracranial haemorrhage 
Ischaemic stroke in previous 3 months 
Suspected or confirmed aortic dissection 
Intracranial neoplasm/AVM/aneurysm or other structural malformation 
Recent brain or spinal surgery 
Major trauma, surgery or head/facial injury in previous 3 weeks 
Active bleeding 
 
 
Relative: 
Known Bleeding diathesis or acquired coagulopathy, INR >1.7 
Platelet count <100 
Uncontrolled hypertension SBP >190, DBP >110 
Pregnancy or first post partum  
Non compressible puncture sites 
Traumatic resuscitations 
Recent significant non-intracranial bleeding within 1 month 
Recent major surgery, invasive procedure &/or trauma within 1 month  
Total body weight <60kg 
Age >75yrs 
 
 

Key EM principles points to consider when managing MPE patients 
 

• Extreme caution when intubating these patients. 

• Consider delaying unless airway compromised, impaired conscious level and 
hypoxaemia 

• Ketamine should be considered first line induction agent 

• Use push dose vasopressor on induction and have vasopressor ready post 
RSI: consider using norepinephrine and dobutamine to support BP 

• Use low tidal volumes, minimise PEEP and maintain normal pO2 and cO2 



 

ED Clinical guidelines 

In collaboration with Cardiac surgery/IM/IR.  

Author Rachel Goss 

Issue date: 09/02/2021 

 

 

• Judicious use of intravenous fluids as this will worsen right ventricular function 
 

  



 

ED Clinical guidelines 

In collaboration with Cardiac surgery/IM/IR.  

Author Rachel Goss 

Issue date: 09/02/2021 

 

 

Pregnancy 
 
PE is one of the leading causes of maternal death in the western world. Pregnancy 
and the puerperium increase the risk of DVT/PE four to sixfold. The overall incidence 
is reported to be 1.72 cases per 1000 deliveries, and accounts for 1 death per 
100,000 deliveries7. 
 
Diagnosis can be challenging as symptoms of PE can be consistent with normal 
pregnancy 
 
Investigation: 
 
The evidence for using pre-test probability risk stratification in the pregnant 
population is not clear. We do not recommend using them in our population 
currently. 
 
D dimer levels normally increase during pregnancy, testing has a low sensitivity and 
specificity in pregnancy and should not be used8.  
 
Following detailed review of the evidence, review of our D dimer assay and 
discussion within the ObGyn focus group, we do not currently recommend 
using Ddimer/clinical prediction models such as the adapted YEARS 
algorithm. 
 
Women presenting with symptoms of signs of DVT should have compression duplex 
ultrasound (CUS). If this confirms the presence of DVT, no further investigation is 
necessary.  
 
In women with no symptoms or signs of DVT, following senior review and CXR, the 
patient should have same day CTPE. The effect on maternal cancer risk with 
modern CTPE techniques is negligible (lifetime cancer risk is reportedly increased by 
a factor of 1.0003-1.0007)9 
 
 

 
Imaging: 
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Management: 
 

• Treatment with LMWH based on the patient’s early pregnancy weight (see p7 
for doses) 

• Treatment should continue throughout pregnancy, for a minimum of 3 months 
and for at least 6 weeks postnatally 

• DOACs and warfarin should not be used in pregnancy. 

• All patients with confirmed PE should be discussed with IM and 
obstetrics, admission is advised even if the patient looks well. 

 
Thrombolysis or surgical embolectomy should be considered in pregnant women 
with SMPE/MPE. 
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