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Recommendation 3 – Suspected Pulmonary 
Embolism
Don’t request any diagnostic testing for suspected pulmonary embolism (PE) unless indicated by Wells Score (or 
Charlotte Rule) followed by PE Rule-out Criteria (in patients not pregnant). Low risk patients in whom diagnostic testing 
is indicated should have PE excluded by a negative D dimer, not imaging. 

IMAGING APPROACH TO PATIENT WITH SUSPECTED PULMONARY EMBOLISM
ALGORITHM:

DOES THIS PATIENT WITH SUSPECTED PULMONARY EMBOLISM  
NEED IMAGING?

IS PULMONARY EMBOLISM LIKELY (RISK >10%) OR UNLIKELY 
(RISK <10%)? WHICH RULE SHOULD BE APPLIED? 

Is the patient <50 years? 

Are you experienced in the use 
of the Simplified Wells Score? 

Simplified Wells Score 

PULMONARY EMBOLISM 
RULE–OUT CRITERIA 

(PERC)   
• Age <50 years
• Pulse <100 beats per minute
• SaO2 >95% on room air
• No haemoptysis
• No exogenous oestrogen use
•  No prior venous

thromboembolism
•  No surgery or trauma

requiring hospitalisation
within the past 4 weeks

• No unilateral leg swelling

Charlotte  
Rule

NO

YES

No further investigation 
to exclude PE 

No further investigation 
to exclude PE 

YES to ALL

UNLIKELY (risk <10%)

IMAGING FOR PE – WHICH TEST?

C
T

P
A

 reco
m

m
end

ed
 as first investig

atio
n

Patient age <55 

Female

No significant suspicion of 
pathology other than PE 

Clear chest radiograph 

Patient cooperative 

Haemodynamically stable 

VQ scan recommended as 
first investigation

YES

YES

YES

YES

YES

YES

NO

NO

NO

NO

NO

NO

YES

NO

NO to ANY

LIKELY (risk >10%)

+ve

IMAGING 
RECOMMENDED

Quantitative 
Whole Blood D 

dimer assay

-ve
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THE CHARLOTTE RULE1

ALGORITHM:

APPLYING THE CHARLOTTE RULE FOR PE 

• HR/systolic BP >1
OR
• Patient age >50 years

• Haemoptysis* OR
•  Unexplained hypoxaemia

(SaO2 <95% breathing air)**
OR

• Unilateral leg swelling*** OR
•  Surgery requiring general

anaesthesia in the preceding
4 weeks

PULMONARY EMBOLISM  
RULE–OUT CRITERIA (PERC) 

• Age <50 years
•  Pulse <100  beats per minute
• SaO2 >95% on room air
•  No haemoptysis
•  No exogenous  oestrogen use
•  No prior venous thromboembolism
•  No surgery or trauma requiring

hospitialisation within the past 4 weeks
• No untilateral leg swelling

Quantitative Whole 
Blood D dimer assay

IMAGING TO EXCLUDE 
PE RECOMMENDED 

PE unlikely 
no further investigation to 

exclude PE 

YES to EITHER

NO to  
BOTH

YES to ANY

NO to ANY

+ ve

– ve

YES to ALL

NO to ALL

DEFINITIONS
*Reported by the patient or observed
**Non-smoker, no clinical evidence or history of asthma, COPD or other cause of hypoxaemia except PE
***Reported by the patient or observed in the emergency department
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INCLUSION CRITERIA
• Patients (age limitation not specified) admitted to the emergency department, in whom pulmonary embolism (PE) is 

suspected.

EXCLUSION CRITERIA
• No clear exclusion criteria described 

SUMMARY STATEMENT
This decision tool is for patients presenting to the emergency department in which an emergency physician has 
enough suspicion for PE, to order a pulmonary vascular imaging study (either a contrast-enhanced CT scan of the 
chest or a ventilation-perfusion lung scan [V/Q scan]).

The rule has been extensively validated and safely rules out PE in patients classified as “safe” or “low probability” in the 
presence of a negative result using a sensitive whole blood D dimer assay (sensitivity of at least 90%). Its disadvantage 
in practice is that use of the Charlotte Rule may result in more patients over age 50 being triaged to imaging rather 
than D dimer due to the way the rule works than would be the case if the Wells Score were used. This may lead to 
more imaging in this particular age group than if the Simplified Wells Score was used but the Charlotte Rule has the 
advantage of potentially more reproducible rule criteria and does not require the user to make a subjective judgement 
about whether PE is more likely than another diagnosis. 

Patients who are classified as “unlikely” for PE with the Charlotte Rule, who also have a negative result on a sensitive 
whole blood D dimer assay, have a probability of PE of 2% or less and thus require no further investigation, such as 
imaging, to exclude PE.

In addition, the PERC rule may be used with patients identified as “unlikely” to determine those who should have a  
D dimer test and those who require no further testing for PE.

REFERENCE
1. Kline JA, Nelson RD, Jackson RE, Courtney DM. Criteria for the safe use of D–dimer testing in emergency department patients with suspected 

pulmonary embolism: a multicenter US study. Ann Emerg Med. 2002; 39: 144–52.
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WELLS SCORE1

ALGORITHM:

PREDICTOR SCORE

Clinical signs and symptoms of DVT (minimum of leg swelling and pain  
with palpation of deep veins)

+3

An alternative diagnosis is less likely than PE +3

Heart rate greater than 100 +1.5

Immobilisation at least 3 days or surgery in previous 4 weeks +1.5

Previous DVT/PE +1.5

Haemoptysis +1

Malignancy +1

Total  /12.5 

RISK OF PE ASSOCIATED SCORE

Low (3% risk of PE) <2

Moderate (28%) 2–6

High (78%) >6

RISK OF PE ASSOCIATED SCORE

Unlikely (5.1–7.8% rate of PE) ≤4

Likely (~40%) >4
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INCLUSION CRITERIA
(Unless ALL are satisfied, the Wells Score cannot be applied to assess the pre-test probability of PE)

• Inpatients or outpatients with clinical suspicion for PE
• Symptoms for <30 days

EXCLUSION CRITERIA
(If ANY these are satisfied, the Wells Score cannot be applied to assess the pre-test probability of PE)

• Suspected upper extremity DVT as source of PE
• No symptoms of PE for more than 3 days before presentation
• Use of anticoagulation for more than 72 hours
• Expected survival <3 months 
• Contraindication to contrast media
• Pregnancy

SUMMARY STATEMENT
Based on the primary derivation study, a Wells Score of ≤4 and a negative whole blood D dimer assay result is 
associated with a sufficiently low probability of PE that anticoagulation is not required and an alternative diagnosis 
should be sought.

In addition, the PERC rule may be used with patients with a score of ≤4 to determine who should have a D dimer and 
who require no further testing for PE.

REFERENCE
1. Wells PS, Anderson DR, Rodger M, Ginsberg JS, Kearon C, Gent M, et al. Derivation of a simple clinical model to categorize patients 

probability of pulmonary embolism-increasing the models utility with the SimpliRED D–dimer. Thromb Haemost. 2000; 83(3): 416–20.
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SIMPLIFIED WELLS SCORE
ALGORITHM:

APPLYING THE SIMPLIFIED WELLS SCORE FOR PE 

INCLUSION CRITERIA 
• Inpatients and outpatients with clinically suspected PE
• Adult (>18yrs)

PULMONARY EMBOLISM  
RULE–OUT CRITERIA 

(PERC) 

• Age <50 years
•  Pulse <100 beats per minute
• SaO2 >95% on room air
• No haemoptysis
•  No exogenous oestrogen

use
•  No prior venous

thromboembolism
•  No surgery or trauma

requiring hospitalisation
within the past 4 weeks

•  No unilateral leg swelling

EXCLUSION CRITERIA  
• Received Low–molecular weight heparin for >24hrs
• Pregnant
• Known hypersensitivity for iodinated contrast media or renal failure
• Life expectancy <3 months

SIMPLIFIED WELLS SCORE  
Clinical signs and symptoms of DVT 
(minimum of leg swelling and pain elicited upon palpation of deep veins) 1

No alternative diagnosis more likely than PE 1

Heart rate >100 1

Immobilisation at least 3 days, or surgery in previous 4 weeks  1

Previous DVT or PE  1

Haemoptysis 1

Malignancy (on treatment, treated in last 6 months or palliative) 1

≤ 1
PE unlikely

>1
PE likely

Exclude
NO  
to 
EITHER

Exclude
YES  
to 
ANY

IMAGING 
RECOMMENDED

Quantitative Whole 
Blood D dimer assay

No further 
investigation to 

exclude PE 

YES to BOTH

NO to ALL

– ve

+ ve NO to ANY

YES to ALL
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INCLUSION CRITERIA
• Inpatients and outpatients with clinically suspected PE
• Adult (>18yrs)

EXCLUSION CRITERIA
• Received low–molecular weight heparin for >24 hours
• Pregnant
• Known hypersensitivity for iodinated contrast media or renal failure 
• Life expectancy <3 months

SUMMARY STATEMENT
This is a large study based on the Wells Score1. It creates a simplified version of the Wells rule that is easier to follow 
and should be easier to apply in clinical situations. It is also a larger external validation of the Wells Score. It may be 
applied in adult inpatient and outpatients with confidence. The study found that using the Simplified Wells Score, a 
patient with a score of ≤1 and a negative D dimer has an extremely low probability of PE and an alternative diagnosis 
should be sought.

In addition, the PERC rule may be used with patients with a score of ≤1 to determine who should have a D dimer and 
who require no further testing for PE.

REFERENCE
1. Gibson NS, Sohne M, Kruip MJ, Tick LW, Gerdes VE, Bossuyt PM, et al. Further validation and simplification of the Wells clinical decision rule 

in pulmonary embolism. J Thromb Haemost. 2008; 99(1): 229–34.
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PULMONARY EMBOLISM RULE OUT CRITERIA (PERC)1

ALGORITHM:

Patients at low or very-low risk of PE (the population for whom the rule is intended), who meet the rule criteria 
(i.e. answer YES to the eight clinical variables), are deemed PERC negative.

The authors found that PERC negative patients have a probability of PE <1.8%, and hence are safe to have  
PE excluded without further diagnostic testing, since the post-test probability of PE after a negative VQ scan  

is greater than 1.8%.

PERC RULE – FOR PATIENTS AT LOW RISK OF PE

PULMONARY EMBOLISM 
RULE–OUT CRITERIA 

(PERC) 

• Age <50 years
•  Pulse <100 beats per

minute
• SaO2 >95% on room air
•  No haemoptysis
•  No exogenous oestrogen

use
•  No prior venous

thromboembolism
•  No surgery or trauma

requiring hospitalisation
within the past 4 weeks

•  No unilateral leg swelling

IMAGING 
RECOMMENDED

Quantitative Whole 
Blood D dimer assay

No further 
investigation to 

exclude PE 

No further 
investigation to 

exclude PE 

– ve

YES to ALL

NO to ANY + ve
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INCLUSION CRITERIA
• Patients presenting to the emergency department with clinical suspicion of PE (board-certified emergency

physician felt a formal evaluation for PE was necessary).

EXCLUSION CRITERIA
• No clear exclusion criteria described

SUMMARY STATEMENT
The Pulmonary Embolism Rule-out Criteria (PERC) score has undergone extensive validation and can be used for adult 
patients presenting to the emergency department with a sole or primary complaint of shortness of breath and low 
clinical suspicion of PE. When all eight predictors that comprise the rule are positive, further diagnostic testing for PE 
is not required since the post-test probability of PE is below the test threshold of 1.8%. In PERC(-) patients, the rule 
has a sensitivity of 96% (90-99%), specificity of 27% (25–30%), false negative rate of 1.4% (0.5–3.0%) and a LR- of 
0.015. In a very low risk PERC(-) population, the rule performs better still; with sensitivity 100% (96–97.5%), specificity 
of 15% (11–18%) and LR- of 0.067. It has not been validated, and therefore should not be used in patients with high or 
intermediate probability of PE.

The PERC rule has been externally validated in a number of studies, including a systematic review and meta–analysis. 
The systematic review and meta–analysis by Singh et al2 concluded that their pooled analysis strongly corroborates the 
safety of using PERC to avoid D dimer testing, reflected in the results of existing literature suggesting consistently high 
sensitivity and low but acceptable specificity of the PERC rule. However, an impact analysis by Kline et al3 suggests 
that although just over one-fifth of surveyed clinicians are electing to use the rule in eligible patients in clinical practice, 
only 5% of these document the rule without missing any components. This underlines the importance of referring 
to an electronic or hard copy when you use a CDR to remind you of the elements and the inclusion/exclusion 
criteria. 

REFERENCES
1. Kline JA, Mitchell AM, Kabrhel C, Richman PB, Courtney DM. Clinical criteria to prevent unnecessary diagnostic testing in emergency

department patients with suspected pulmonary embolism. J Thromb Haemost. 2004; 2(8): 1247–55.
2. Singh B, Parsaik AK, Agarwal D, Surana A, Mascarenhas SS, Chandra S. Diagnostic accuracy of Pulmonary Embolism Rule-out Criteria:

a systematic review and meta–analysis. Ann Emerg Med. 2012; 59(6): 517–20.e4.
3. Kline JA, Nelson RD, Jackson RE, Courtney DM. Criteria for the safe use of D–dimer testing in emergency department patients with suspected 

pulmonary embolism: a multicenter US study. Ann Emerg Med. 2002; 39(2): 144–52.


