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Topic: Chest pain of suspected cardiac origin 
Podcasters: 
1. Name: Stevan Bruijns 

Affiliation/ role: Consultant Derriford ED 
2. Name:       

Affiliation/ role:       
 
Case:  
A 64 y old female arrives at the ED with a two hour history of dull ache in the 
fronbt of her chest which came on at rest.  She is known to suffer from 
hypertension, but is normally fit and active.  The emergency services have 
given her some Aspirin and GTN and her chest pain eventually settled after 
about an hour.  Her observations are normal and you can't find anything 
untoward on clinical examination.  Her first ECG shows NSR, with evidence of 
left ventricular strain, but no acute changes. 
 
Discussion:  
Judging the acute risk of ACS in patients that attend acutely with chest pain is 
a difficult task.  Most medical students and younger doctors will immediately 
consider the patient's Framingham risk factors (age, gender, hypertension, 
etc.).  However, the Framingham risk factors predict lifetime risk of developing 
IHD (chronic risk) and not the acute risk of ACS.  As a result it is useful to tell 
us whether someone may develop IHD over the next few decades but not 
whether they are likely to suffer from ACS now.  Studies have shown that the 
accuracy of Framingham risk factors to predict ACS is not good.  It is 
therefore generally not considered useful in the ED.  So what the question 
arises what else we can use.  The best starting off point is probably to firstly 
determine what the important endpoints of our investigations would be. If we 
ask patients what concerns are this is what we hear: 
• Am I having a heart attack? 
• Will I die? 
 
We know of two risk scores that give us a more-or-less acute answer to these 
questions.  The first is TIMI (mainly used in the US) and the second is 
GRACE (mainly used in Europe and what we'll focus on).  Following input of 
vital signs, age , creatinine and the presence or not of heart failure, the 
GRACE risk gives us the six month risk of death (all cause) and death/MI.  
This risk serves as a starting point for our assessment and is helpful as part of 
the discussion we can have with our patient both initially and should a patient 
be considered for discharge later on (but more on that later). The GRACE risk 
calculator is available as a download from iTunes for your handheld smart-
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device.  In our setting we consider an all cause death risk at six months of 
greater than 3% to be a high risk. 
 
That said, we also know that the clinician's opinion also correlates well with 
the risk of ACS.  We know that if a patient is under the age of 40 and the 
considered to be at a low risk of ACS following assessment, their risk of ACS 
is 1 in 500.  If the same applies and they are over 40, their risk is 1 in 250 and 
if they are over 40 and considered to be of a higher risk after assessment, 
their risk is 1 in 125.  It is important to understand that the consideration for 
risk still comes down to what the clinician judges it to be and that we are 
nowhere nearer to finding a special test or decision rule that can accurately 
predict this for us.  It’s still up to us and for that reason it helps to make sure 
we don't get it wrong as the outcomes (death or MI) can have devastating 
consequences. 
 
Following consideration of risk we move on to assess the following three 
things required in order to help us make a judgement regarding rule out of 
ACS 
1. History and clinical 
2. Serial ECGs 
3. Biomarkers (troponin) 
 
We know that history and clinical are notoriously difficult and poor correlation 
exists between findings and an eventual diagnosis of ACS.  For instance, 
stronger predictors include: 
• Pain to both shoulders (4-7 times higher likelihood of ACS)> pain to right 
shoulder (3-5 higher likelihood)> left shoulder 
• Diaphoresis (2 times higher likelihood) 
• N&V and Pain with exertion 
 
Stronger negative predictors include: 
• Pleuritic pain (5 times lower likelihood) and  
• Sharp, stabbing, increase with palpation or positional pain (all 3 times lower 
likelihood) 
 
Other papers have claimed that pain in the left anterior chest, the same as or 
pain at rest has a higher negative likelihood than a positive likelihood of ACS.  
Pain intensity is also known not to correlate with the eventual diagnosis of 
ACS.  Classical chest pain as we learned in medical school is rare and even 
when atypical pain is present, ACS may still be present. 
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For that reason it is important to perform an ECG and not just one but a series 
thereof even in a patient that is pain free.  The vast majority of ACS patients 
will be older (in contrast with MI patients who tend to be younger) and is 
therefore more likely to have abnormal baseline ECGs.  There is no way that 
a correct interpretation can be made without the use of serial ECG tracings.  
Serial tracings are more likely to uncover acute changes (or dynamic changes 
from baseline) in the acute event.  It is helpful if an old ECG is available but 
arguably this is not always possible. 
 
The last step is to perform cardiac biomarkers, troponin in our setting.  At 
Derriford we accept that a negative troponin taking six hours after chest pain 
onset rules out cardiac injury.  However we can also consider a serial 
measurement of troponin.  In our case describe above the lady had only had 
chest pain for two hours.  Our options are to wait four hours and then do a 
troponin or to perform a serial measurement.  The latter is done by performing 
a troponin test on arrival and if the result returns as negative, that it be 
repeated three hours after the first was done.  If both are negative then acute 
cardiac injury is ruled out.  That said it is important to bear in mind that 
unstable angina, an ACS diagnosis, can present with negative troponin and 
still require treatment.  This is why risk, history, clinical, ECG and biomarkers 
need to be considered together as this is more likely to uncover crescendo 
chest pain or an new unstable pattern to a patient’s chest pain baseline.  As 
troponin is a sensitive test (used for rule OUT) it is possible that some patients 
may have a raised troponin as a baseline for various medical reasons 
unrelated to the heart.  Usually in these cases it is recognised that the 
troponin is only just raised.  Current guidance recommends that another 
troponin (three hours from when the first was done) shows no change then 
this is also considered a negative test.  As a safety net I'd strongly 
recommend that if you are inexperienced in interpreting these that you first 
discuss it with an experienced clinician before making a decision. 
 
When all of the above have been considered and no positive findings were 
made and the patient is pain free, discharge should be considered.  It is 
important at this point to reconsider the patient's GRACE risk for all cause 
death in six months.  Patients with a low risk can be discharged with advice to 
attend return to the ED or their primary care physician should they have 
further concerns.  Patients with a higher risk may need further assessment for 
primary prevention which may be completed as outpatient.  Should you 
choose to do this it is important to consult with an experienced clinician first.  
When the decision for discharge is taken, it is preferable that all the findings 
be included in a discharge letter addressed to the patient's primary care 
physician with emphasis on the patient's risk and the need for urgent referral 
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to a rapid access chest pain service.  I'd strongly advise that you also discuss 
the risk with the patient and give them a copy of the discharge as well as 
instructions to return to the ED should they have any further concerns.  If a 
rapid access chest pain service is not available the patient with higher risk will 
need to be referred for review prior to discharge. 
 
If a diagnosis of ACS has been made it is important to ensure that the patient 
has received Aspirin 300mg.  This single drug is as effective as thrombolysis 
in saving lives (will save 1 in 42 lives following MI).  Addition of clopidogrel will 
improve this number to 1 in 27, but only if ACS has been diagnosed.  It is 
good practice to give Aspirin to all patients suspected of ACS and to add 
clopidogrel once ACS has been diagnosed.  In our setting we also add 
fondaparinux although enoxaparin is also used.  When you use these three 
drugs in combination it is important to realise that the risk of bleeding will also 
increase dramatically.  You should therefor always check for contra-
indications first.   
 
Summary: 
1. Risk stratification is important and should be completed on all patients 
using either TIMI or GRACE 
2. Take a good history and perform a clinical examination, but do not be 
fooled by atypical findings 
3.  Serial ECGs are mandatory even if the first is normal 
4.  Troponin is a rule OUT test in the first instance and serial measurements 
should be considered for early presentations and borderline abnormal results 
5.  Communicate findings from high risk patients with primary care providers if 
discharge is considered following negative findings and after discussion with 
an experienced clinician. 
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