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Abstract
Background
The accurate diagnosis of acute coronary syndrome in the out-of-hospital patient experiencing acute, not-traumatic chest pain
remains an important challenge both clinically and financially. As both a high frequency and high impact occurrence, it is rightly
considered to be a high-risk situation.
Methods
In order to recommend an evidence-based approach to paramedic diagnosis of this condition, the author conducted a scoping
study, reviewing over 70 sources relevant to the topic from 1984 to 2015, and then summarised the findings.
Results
The evidence suggests that most of the current methods taught to paramedics to identify acute coronary syndrome patients are
not in accord with findings that have been reported in the literature over the past 20 years. Areas where current teaching is not in
accord with the evidence are highlighted, traditionally taught assessments that are non-diagnostic are identified, and those that
are most diagnostic are listed and explained.
Conclusion
Research suggests that paramedics follow the HEART assessment (History, EKG, Age, Risk factors, Troponin) and this work
offers a novel, evidence-based method to assess the patient’s history using the acronym RSVP3 (Radiation, Similarity, Variation,
Pleuritic, Positional, Palpation), which is meant to replace other commonly used, but non-diagnostically sensitive, acronyms
such as OPQRST, DOLOR, SOCRATES and CHEST PAIN. An emphasis is also placed on performing a thorough physical
examination and so the novel mnemonic ‘RSVP3 Heart Exam’ is introduced. Evidence to support these recommendations is
given.
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Background

Results

Cardiovascular disease is the largest single killer of Australians
(1). Patients who present to Australian emergency rooms (ER)
with acute, non-traumatic chest pain (ANTCP) that may be
of myocardial origin are one of the most common categories
of visitors to the ER, accounting for approximately 5-10% of
all ER visits (1). Of these patients, 75-85% will ultimately be
found not to have acute coronary syndrome (ACS) (1). The
cost of testing this cohort of non-ACS patients has not been
precisely quantified, but there is reason to believe it would
be significant. One study (2) found that the total cost of ACS
evaluation and treatment in Australia from 2008-2009 was
approximately $7.6 billion AUD. A 1984 study from the United
States (3) found that (over 20 years ago) performing testing on
patients to ‘rule out’ ACS resulted in an estimated cost to the
health care system of $8 billion USD annually. Clearly, this is a
diagnosis for which clinicians need to increase accuracy.

Existing diagnostic protocols
Although physicians who use an unstructured diagnostic
strategy perform better than random in diagnosing ACS in the
ER, they do no better than their residents, and their predictions
are neither sensitive nor specific (9). Furthermore, one study
suggests that this limited ability to diagnose ACS seems to be
true regardless of clinical specialty (10).

Implications for paramedics
Rapid transport and/or treatment for true ACS is important
in minimising myocardial damage (4) and improving patient
morbidity and mortality outcomes (5-7). Hence the common
admonition that ‘time is muscle’.
Rapid transport for non-ACS chest pain is not essential unless
there are other life-threatening conditions present that merit the
hazard to the public (and paramedics) that driving using lights
and sirens through traffic entails. Paramedics have a high
work-related injury rate (80 cases per 1000 workers per year),
and injuries from road traffic accidents are twice as common as
injuries from being assaulted (8).
Intuitively, the less often paramedics use their lights and sirens
in traffic, the less likely they are to have a traffic accident; and
the less paramedics use their sirens, the less stressful it is
on their patients. Therefore it would be useful to determine
which patients with ANTCP are at low risk for ACS in order
to minimise risk and distress by transporting patients without
lights and sirens.

Aims
This paper provides an overview of which signs and symptoms
are most effective in identifying ACS in the ANTCP patient.
Additionally, the author suggests future areas of research that
could help improve paramedic diagnostic knowledge and ability
in this area

Methods
A scoping survey consisting of an iterative process of divergent
exploration of the literature to the point of exhaustion of new
findings, with a subsequent convergent analysis of reports was
performed to identify and summarise the findings of over 70
relevant peer-reviewed papers.

In an effort to improve their accuracy at diagnosing ACS,
physicians have developed several diagnostic scoring tools.
Overviews of these can be found in the following papers
(11-13). In order for a diagnostic scoring tool to be widely
adopted it needs to have a specificity and sensitivity that
would reassure clinicians of its effectiveness. Surveys of
(primarily American) doctors show that they consider a more
than 1% error rate in discharging patients to be unacceptable,
although this may be a number influenced by the litigious
culture of American emergency medicine (14,15). None of
the diagnostic scoring tools which have been developed can
perform consistently to this level, though one (the HEART tool,
discussed later) does come close.
Furthermore, reviews of many of these tools have shown
methodological weaknesses in their development that could
have led to the introduction of bias, and suggested that none
of the examined tools were appropriately powerful to be
recommended for clinical use (11). To date, none have reached
widespread acceptance.
Nonetheless, the structure of these tools gives clinicians
an idea of the types of clinical interview questions that
researchers have considered most valuable to focus on. Hess
(11) lists over 64 complaints and findings that researchers
have assessed for their ability to rule in or rule out ACS in the
patient with ANTCP.
Patient assessment
The first statement of what medical professionals call ‘typical’
(of ACS) chest pain was offered by Dr. William Heberden
(16,17) in 1768, who described a painful sensation in the
breast, with a ‘strangling’ sensation, anxiety and radiation of
pain to the left arm, which was often provoked by exertion and
palliated by rest. This is essentially the description still taught
to most paramedics today.
What is, or is not a ‘high yield’ assessment to determine ACS in
the ANTCP patient has been extensively studied over the past
several decades. Despite suggestions that a good mnemonicbased assessment will help identify ACS, such as OPQRST,
DOLOR or CHEST PAIN (18), the reported patient history on
its own has consistently demonstrated a very poor ability to
allow a clinician to rule out ACS (19-25) and there is no support
for the effectiveness of any of the commonly used assessment
mnemonics. Therefore, paramedics require an evidence-based
approach to the assessment of the ANTCP patient.
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In this section of the paper the following 16 common areas of
assessment of the ANTCP patient will be examined:
1. Age
2. Risk factors
3. Obesity
4. Diagnostic value of glyceryl trinitrate (GTN)
5. Quality of pain
6. Location of pain
7. Radiation of pain
8. Intensity of pain
9. Ethnicity
10. Associated symptoms: nausea, vomiting and sweating
11. Dyspnoea
12. Dizziness
13. Gender
14. Physical examination
15. Electrocardiogram (ECG) changes
16. Troponin.
A brief diversion: Likelihood ratios
In order to quantify and understand the results of the
effectiveness of various signs and symptoms that have
been studied, it is important to understand what a ‘likelihood
ratio’ (LR) is and how to interpret a LR score. After a brief

explanation of likelihood ratios, they will be used to quantify
the effectiveness of the 16 listed standard assessments for
ANTCP.
A Likelihood Ratio (LR) is the likelihood that a given test result
(either positive or negative) would be expected in a patient
with the target disorder compared to the likelihood that that
same result would be expected in a patient without the target
disorder.
A LR value of 1 means there’s no diagnostic value in
performing the test as it won’t help rule in or rule out the
disease either way. Usually, values from 0.5-2 aren’t
considered to be helpful diagnostically.
Likelihood ratios from 2-5 suggest a small probability of a
disease actually being there if the test says it is. From 5 to 10
there is a moderate probability of the test being correct. A LR
above 10 is considered a large probability and often translates
clinically as ‘ruling in’ the disease.
Similarly, for values less than 1, the smaller the likelihood
ratio, the greater the decrease in probability. Clinically, a score
less than 0.1 is considered to ‘rule out’ the disease (27), see
Figure 1.

Figure 1. Clinical value of likelihood ratios
The 16 common areas of assessment of the ANTCP
patient

as an acute myocardial infarction (AMI), cardiac surgery or
cardiogenic shock within 30 days.

1. Age
Older patients are more likely to have ACS in the setting
of ANTCP. Studies consistently show the importance of
considering age during a diagnosis of chest pain, with one
post hoc analysis (28) of over 10,000 patients showing that
patients aged 75 years or more were twice (1.8 times) as
likely to be having ACS in ANTCP than those aged less than
75 years.

This is a common outcomes measurement referred to as the
‘30 day MACE’, which will be used in this paper.

Walker (29) and Marsan (30) showed that patients aged
less than 40 years, with no known cardiac disease, with
neither classic cardiac risk factors or an abnormal ECG and
abnormalities of biomarkers at initial presentation, were
unlikely to suffer a major adverse cardiac event (MACE) such

Another study (31) had similar findings, determining that
patients aged 25-40 years, with a normal ECG and no history
of prior ischaemic chest pain were unlikely to have a MACE
within 30 days. This study also showed that patients aged
40 years or over with a normal ECG, no previous ischaemic
chest pain, an unlikely history and symptoms for ischaemic
chest pain and a normal or low creatine kinase-myocardial
type isoenzyme that didn’t increase over 2 hours were also
unlikely to suffer a 30-day MACE. These findings were later
corroborated by another independent prospective cohort
study (32).

03

Colbeck: Paramedic diagnosis of acute coronary syndrome
Australasian Journal of Paramedicine: 2016;13(4)

2. Risk factors
Risk factors were originally derived from the Framingham study
in the mid-to-late 1900s to determine the likelihood of a patient
subsequently developing coronary artery disease in 5 and 10
years. They were never intended as an aid to help the physician
rule in or out ACS in the ANTCP patient (12).
Despite this, once they were discovered, many clinicians
assumed they could be used this way until subsequent
research (33) showed they were not as clinically definitive as
expected.
The following risk factors have been assessed and are
presented in order of decreasing usefulness: Abnormal prior
stress test [LR 3.1], peripheral arterial disease (PAD) [2.7], prior
coronary artery disease (CAD) [2.0], prior myocardial infarction
[1.6], diabetes [1.4], cerebrovascular disease [1.4], Male [1.3],
hyperlipidaemia [1.3], hypertension [1.2], any tobacco use [1.1],
obesity [1.0], prior coronary artery bypass graft (CABG) [0.97].
No risk factor, when absent, gave a likelihood of 0.5 or lower
(22).
In an attempt to improve the predictive ability of assessing risk
factors some researchers tried to combine them in order to
study, for example, what the LR would be for a patient with 3-6
different risk factors. They found that the LR of a ANTCP patient
with no history of CAD having ACS with 3-6 of the classic risk
factors for CAD is only 1.4. For patients who have already been
diagnosed with CAD the LR of having ACS in the presence
of 3-6 risk factors actually falls to 1.10 (12). Therefore the risk
factors with the highest yields - abnormal prior stress test,
peripheral arterial disease, and prior coronary artery disease
have all been included in the RSVP3 HEART Exam mnemonic.
3. Obesity
Body mass index (BMI) is not associated with a 30-day
increase in MACE (34) and has a LR of exactly 1 (22). One
would assume that a morbidly obese patient would be much
more likely to be experiencing ACS, but the evidence shows
that they aren’t, and therefore BMI is of no use in ruling in, or
out, ACS.
4. Use of glyceryl trinitrate
Another common belief is that if a patient’s ANTCP is relieved
by GTN then it is likely of cardiac origin. Contradicting this
belief, several studies have shown there is no correlation
between relief of NTCP with GTN and ACS or CAD (35–39)
and has an unhelpful LR of 1.1 (22).
Therefore, seeing a patient experience relief (or not) from
the administration of GTN offers no valid information as to
whether or not they are (or are not) experiencing ACS. It is
diagnostically useless.
However, it is critical to stress that diagnostically useless does
not mean therapeutically useless. The administration of GTN

is still a standard treatment for suspected ACS that should not
be withheld from a patient who requires it.
5. Quality of pain
Some clinicians believe that the quality of a patient’s pain
can help suggest ACS and consequently use terms such
as ‘typical’ and ‘non-typical’ (of ACS) chest pain (as initially
suggested by Heberden in 1768). There is little research to
support such broad categories and some that refutes it.
There is a common dictum that ‘the patient didn’t read the
book’, meaning that they often (frustratingly, for clinicians)
don’t present in the way medical textbooks suggest they
would. Ischaemic chest pain is a prime example of this.
Instead of saying that they are experiencing a ‘strangling’
pressure or pain in their chest, about half of all patients with
AMI report no pain at all, and almost a quarter describe
something other than pain or pressure (eg. ‘sharp’ or
‘stabbing’) (40).
Fanaroff et al.’s 2015 systematic review (22) found that
‘typical’ chest pain had a non-helpful LR of 1.9, and that pain
described as ‘burning’ had a similarly unhelpful LR of 1-1.4.
More usefully, an older study (41) found that pain that was
similar to a patient’s previous AMI pain was suggestive of
ACS in ANTCP and Fanaroff et al. (22) gave it a LR of 2.2 –
the second highest LR for a chest pain characteristic (next to
radiation to both arms).
Helpfully, the pattern of change in pain that a patient reports
is also potentially useful. Pain that has changed in pattern
over 24 hours has a LR of 2.0. However, pain that is worse
with exertion is less helpful, having a LR of 1.5–1.8. Recent
episodes of similar pain yield a LR of 1.3. Abrupt onset pain
[LR 1.1] and associated palpitations [LR 0.71] are similarly
unhelpful.
Interestingly, pain that is described as ‘pleuritic’ (usually
meaning that it is associated with spontaneous ventilation)
starts to come close (but not quite close enough to be
definitive) to helping rule out ACS, with a LR of 0.35–0.61.
Pain that is reproduced by palpation gives the lowest LR of
all pain descriptors [0.28], also approaching (but not quite
reaching) the borderline of becoming useful as a negative
indicator.
As helpful as descriptions of pain could potentially be,
subjectivity, vocabulary and cultural differences can
complicate this assessment. For example, some cultures
consider the word ‘sharp’ to mean ‘severe’ rather than
‘pointed’ or ‘knife-like’ (42). Furthermore, patients with
peripheral neuropathologies may report atypical pain or no
pain at all. The elderly, those who are diabetic and those with
peripheral neuropathies may present atypically (43–46). (See
also the description of the differences in reported quality of
pain between men and women later in this paper.)
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Swap (47) suggests a useful aid memoire for signs that
lean towards ruling out ACS in ANTCP, advising clinicians to
remember that pain that displays the 3 Ps (pleuritic, positional
and palpable) is less likely to be of cardiac origin. He reports
the following LRs for pain described as pleuritic [0.2], positional
[0.3], and reproduced with palpation [0.3]. Fanaroff et al.’s
2015 systematic review (22) gave pain that was reproduced by
palpation a slightly lower LR of 0.28. Pain that was described
as ‘sharp’ had a LR of 0.3 and pain that was not associated with
exertion had a LR of 0.8. These findings lean (quite weakly)
towards ruling out ACS in ANTCP.
6. Location of pain
Arm and chest pain is more common in ACS patients than nonACS patients (48) but cardiac pain rarely manifests below the
navel or above the mandible (49) (the so-called ‘nose to navel’
region). There is no specific area on the torso that has a useful
LR for ruling in or ruling out ACS. If a patient has pain between
the umbilicus and upper mandible, it could be ACS. Anywhere
else and it’s less likely to be ACS.
7. Radiation of pain
Different studies have given different LRs for the radiation
pattern of pain, but few go above 5, so there is little profit
in trying to determine the exact pattern a patient may be
experiencing. The most recent systematic review by Fanaroff et
al. (22) described the LRs of pain radiating to both arms as 2.6,
pain radiating to the neck or jaw as 1.5, and pain radiating to
either the left arm or the right arm at 1.3.
Interestingly, two studies that were reviewed assessed what
was described only as ‘typical’ chest pain (which one would
assume used Heberden’s definition) as ranging from an
unhelpful LR of 1 to a moderately helpful 5.7. How should a
clinician interpret this?
Any non-traumatic ‘nose to navel’ pain that radiates at all, in any
way (ie. to one or both arms, or to the neck or jaw) should make
the wary clinician more suspicious of ACS. The specific patterns
of radiation are less important than its presence, so clinicians
shouldn’t waste too much time getting details. The clinical
question of value is simply, ‘Does the pain radiate or not’? If so,
ACS is more likely.
8. Intensity of pain
It is a not-uncommon teaching that the pain of myocardial
ischaemia is worse than most other causes of chest pain, and
that the pain of an AMI is, in turn, worse than that of angina or
atypical chest pain. Therefore clinicians routinely ask patients to
rate their pain; usually on a scale of 0–10.
However, there is no evidence to suggest that increased pain
correlates with increased likelihood of cardiac pathology. A
1994 study (50) comparing pain in patients with ACS versus

non-ACS found no significant differences. Although it is an older
study, one can presume that the presentation of chest pain
hasn’t altered dramatically in humans in just two decades and
more recent studies (51,52) have found that pain intensity is not
useful diagnostically in assessing ACS (other than for titrating
analgesia). One study (53) measured the predictive value of
pain intensity for AMI when assessed in the out-of-hospital
setting and concluded that ‘the severity of chest pain is not a
useful diagnostic criterion for AMI’.
It is important to stress that although the intensity of pain does
not help to rule ACS in or out, it is an important symptom
to monitor and to address therapeutically. There are many
beneficial effects of pain reduction and appropriate analgesia
remains an essential goal in the treatment of the patient with
ANTCP.
9. Ethnicity
Although different ethnicities have different predilections to
ACS, the presentation of patients in the acute setting does not
vary significantly (54). Therefore ANTCP should be assessed
similarly, regardless of the patient’s ethnicity (55).
10. ‘Associated symptoms’: nausea, vomiting and sweating
Another not-uncommonly encountered teaching is that nausea,
vomiting and sweating – which are often collectively referred to
as ‘associated symptoms’ (despite two of them being signs) – is
suggestive of ACS. Evidence refutes this (56,57). The LR for
nausea and vomiting is only 0.92–1.1 and the LR for sweating is
a similarly unhelpful 1.3–1.4 (22).
Nausea, vomiting and sweating are indicators of sympathetic
stimulation, and can give the clinician a proximate indicator that
their patient is either scared or in pain, but being scared doesn’t
mean that a patient is experiencing ACS and, as previously
shown, neither does having pain.
Once again, this is no reason to withhold anti-emetic therapy
from patients. Paramedics should still treat nausea, when
appropriate, but they shouldn’t use its presence, absence, or
intensity as a diagnostic clue to help rule in, or out, ACS in the
ANTCP patient.
11. Dyspnoea
Shortness of breath (SOB) is another sign (or symptom) that
is often thought to correspond with ACS. However, research
has shown that SOB is more common in non-ACS than ACS
patients (48) and has a non-useful LR of 1.2 (22).
12. Dizziness
Similar to SOB, dizziness has been found to be more common
in non-ACS than ACS patients. Pelter et al. (48) and Fanaroff
et al. (22) report a LR for syncope of 0.55. This is yet another
assessment that is of little discriminatory value.
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13. Gender
Although there have been studies that show differences in how
men and women present in ACS, chest pain still continues to be
the most commonly reported symptom in both genders (58).
However, women are less likely to report chest pain and sweating
than men, and more likely to display a wider range of symptoms
notably fatigue, neck pain, syncope, right arm pain, dizziness
and jaw pain (59). Women with AMI are typically 6–10 years
older than men with AMI and are more likely to have a history
of congestive heart failure (59). The Coventry et al. systematic
review (59) on gender differences in symptom presentation is an
excellent and modern review for those who want more detail, but
the pertinent message is that men and women both complain of
chest pain, and clinicians should be sensitive to a wider range of
symptoms in women that suggest ACS.
14. Physical examination
Just as there is no particular symptom that unequivocally
rules ACS in or out in ANTCP, there is also no clinical sign, or
constellation of signs, that can secure the diagnosis. Of course
signs of haemodynamic instability (cardiogenic shock and
pulmonary oedema) are indicators of cardiac insufficiency and
indicate a patient in distress and must be attended to regardless
of the underlying diagnosis.
Common signs associated with ACS have also been assessed
for their LR, but few have much predictive power. Hypotension
has a LR of 3.9, similarly lung crackles [2.0], tachypnea [1.9],
and tachycardia >120 [1.3] have weak discriminative power
(22). Effectively treating these findings still remains an important
therapeutic goal, but they are not diagnostically definitive.
Several other causes of chest pain do present with different signs
than ACS and these should be assessed in the ANTCP patient.
Note that the presence of signs which strongly suggest other
pathophysiological processes (such as the characteristic rash
of shingles) do not rule out ACS. It is possible to have both ACS
and shingles (or other diseases) concurrently.
Pulmonary or mediastinal injuries can present with thoracic
subcutaneous emphysema. Shingles present with a unilateral
rash that follows dermatomes. Aortic aneurysms can present with
unequal brachial blood pressures, pulsatile abdominal masses
or, occasionally, a radio-femoral pulse transmission delay.
Tension pneumothorax can present with jugular venous
distention, decreased levels of awareness, SOB, hypotension,
tachycardia, a hyper-resonant and hyper-inflated unilateral (or
bilateral) chest wall and (as a very late sign) a deviated trachea.
Pulmonary embolism can present with tachycardia and
haemoptysis, as well as the S1Q3T3 pattern on 12-lead ECG,
although these are all relatively rare findings.
Pericarditis can present with positional characteristics (pain

relieved when leaning slightly forward), concomitant signs of
infection, and characteristic 12-lead changes (widespread
concave ST elevation and PR depression throughout most of
the limb leads (I, II, III, aVL, aVF) and precordial leads (V2-6);
reciprocal ST depression and PR elevation in lead aVR (± V1))
(60).
In addition, some clinicians have noted characteristic gestures
that patients make when describing their ANTCP and have
assessed whether they could be predictive on ACS. The most
commonly described are: Levine’s sign (a clenched fist); the palm
sign (a flat palm held to the chest); the arm sign (touching the left
arm); and the pointing sign (pointing to the pain with one finger).
A 2002 prospective observational study assessed for these
signs in 202 patients presenting to an ED with ANTCP (61).
The authors found that the signs had poor predictive value for
ACS, though larger areas of pain were suggestive of ischaemia.
The pointing sign had high specificity (98%) for non-ischaemic
chest pain, but a low prevalence; so if a clinician notices a
spontaneously offered pointing sign, this would be a red flag
(although this would be rare). See Table 1 ‘Summary of common
physical exam components’.
15. ECG changes
A description of 12-lead ECG interpretation is beyond the
scope of this article. However, performing a 12-lead ECG on
any patient with ANTCP is an important standard of practice,
and interpretation has been found to provide almost as much
information as patient history factors combined (62,63).
Electrographic signs of infarct, bundle branch block or
hypertrophy give a LR of only around 1.47. Ischaemic ST
depression gives a LR of 6.79 (12). Observing indicative changes
in a series of ECGs yields a LR of 23.28 – a confidently strong
‘rule in’ score, second only to troponin measurements in terms of
discriminative value.
However, there are significant perils to the 12-lead ECG that
clinicians need to be aware of that make taking a patient history
remain an essential part of a comprehensive assessment – 20%
of AMI and 40% of unstable angina patients have normal ECGs
on first recording (64). The initial 12-lead ECG has a sensitivity of
only 20–60% for AMI (47) and a negative ECG does not rule out
ACS, even if it is taken while the patient is having chest pain (65).
ECGs are also relatively insensitive at detecting transient
myocardial ischaemia (66) ischaemia in patients with prior AMI
(67) or ischaemia in the area of the left circumflex artery (68).
16. Troponin
A baseline troponin measurement of greater than three times
normal gives a rather astounding LR of 58.92 – the single highest
LR in diagnosing ACS in ACNTCP, and clearly an unequivocal
‘rule in’ value. A change >+0.3 ng/mL over 2 hours gives a
similarly unequivocal LR of 25.07 (12).
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Summary of common physical examination components
Assessment
LR (when known)
or potential clinical
significance
Hypotension
3.9
Crackles (rales) on auscultation
2.0
Tachypnea
1.9
Tachycardia >120
1.3
Altered levels of awareness
Pale, cool, diaphoretic skin
Signs of infection
Haemoptysis
Jugular venous distension
Deviated trachea (by palpation)
Hyper resonant/inflated chest wall
Thoracic subcutaneous emphysema

Unilateral rash along thoracic dermatomes
Unequal brachial blood pressures
Pulsatile abdominal masses
Radio-femoral pulse transmission
delay
Ascities/Anasarca, Peripheral edema
Clubbing of digits

Cerebral hypoxia
SNS stimulation,
shock
Concomitant infection
Pulmonary oedema
tuberculosis
Central obstructive
process (tamponade),
fluid overload
Tension
pneumothorax
Tension
pneumothorax
Tension
pneumothorax
Pneumomediastinum
Trauma
Varicella-zoster virus
(‘Shingles’)
Subclavian steal
subse-quent to aortic
aneurysm
Abdominal aortic
aneurysm
Abdominal aortic
aneu-rysm
Heart failure, liver
failure
Chronic hypoxemia

Table 1. A summary of common components of the physical
exam for patients with ANTCP
Clearly, troponin is a useful biomarker. Could it be used by
paramedics? Research has addressed this question and
found that pre-hospital measurement of troponin T (TnT) is
feasible, and it has a high success rate. One trial suggested that
paramedic assessment of TnT could identify most patients with
AMI irrespective of ECG changes (69).

Putting it all together so far
Many of the assessments paramedics regularly evaluate in the
field are of no discriminative value in diagnosing ACS in the
ANTCP patient (Table 2).
Assessments of little or no discriminatory value in
diagnosing ACS in the ANTCP patient
Assessment
LR
(when known)
Risk factors:
Hyperlipidemia
1.3
Hypertension
1.2
Any tobacco use
1.1
Obesity
1.0
Prior CABG
0.97
Three to six risk factors
1.4
No risk factors
0.5
Patient response to GTN
1.1
Gender (being male)
1.3
Ethnicity
‘Typical’ ischaemic chest pain
1.9
‘Burning’ pain
1.0-1.4
Worse with exertion
1.5-1.8
Recent similar episodes
1.3
Abrupt onset
1.1
Palpitations
0.71
Location of pain
Radiation of pain:
Both arms
2.6
Neck/jaw
1.5
Either or both arms
1.3
Intensity of pain
Associated symptoms:
Nausea
0.92-1.1
Vomiting
0.92-1.1
Sweating
1.3-1.4
Shortness of breath
1.2
Gestures
Palm sign, Levine sign, arm sign,
Pointing sign is
pointing sign
98% specific, but
very rare
Hypotension
3.9
Tachypnea
1.9
Tachycardia (>120)
1.3
Table 2. Assessments of little or no discriminatory value in
diagnosing ACS in the ANTCP patient
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Table 3 presents and compares four assessment acronyms
that are commonly taught to paramedic students to assess the
ANTCP patient in order to determine if ACS may be present.
As the above discussion details, these are almost all inefficient.
Of the 10 assessments (left column) that are taught, only one
(radiation) has a LR that approaches usefulness. Therefore, it
is time for a new evidence-based assessment acronym that is
efficient and effective.
The RSVP3 acronym, presented here for the first time in Table
4, has three evidence-based assessments (RSV) that suggest
ACS and three evidence-based assessments (P3) that suggest
that the patient is not experiencing ACS.
It’s absolutely critical – for both the safety of paramedics and
their patients – to keep two important things in mind. The first
is that the likelihood ratios of these findings are very clearly in
the ‘moderately helpful’ to ‘not helpful’ ranges, so it would be
‘clinically adventurous’ to put great faith in them. Although they
are better than what has traditionally been taught (as they are
evidence-based), the evidence is not strong.
The second important caveat is that although this is an
accurate reflection of what the research has shown to be true,
as a decision rule the RSVP3 acronym has not been clinically
studied or validated in any way. The RSVP3 acronym is meant
Assessment

to summarise what has been discussed in the literature in
a way that is understandable and easy to memorise, not to
prescribe that this information is in any way a replacement
for one’s current practice. As always, paramedics should rely
on their training, experience, practice guidelines and ‘clinical
gestalt’ to make their own opinions. Determining an ANTCP
patient to have a low likelihood of ACS is an important, but
difficult, call to make and only the attending paramedic – in the
context of a particular clinical situation – can make it.
Perhaps it’s time to put some ‘HEART’ into our ANTCP
assessment?
The RSVP3 aide memoire is meant to be of help while taking
a patient history, but the patient history is only one part of
a comprehensive patient examination. Research offers a
comprehensive and effective way for paramedics to organise
the other important factors in assessing a patient with ANTCP.
The HEART score (70) is a diagnostic risk stratification tool
developed to help rule in or rule out ACS in ANTCP. It was
developed by a senior cardiologist in The Netherlands (Dr
Jacob Six) who realised during ward rounds that the way he
taught his residents to remember the key factors in assessing
a patient with ANTCP could be remembered using the word
‘heart’.

Onset
Risk factors
Associated symptoms

CHEST PAIN72
Commenced
History
Extra symptoms

Radiation
Progression
Location
Provokes

Stays/radiates
Timing
Places
Alleviates

DOLOR72
Onset
Other signs and
symptoms
Location
-

Palliates
Severity
Quality

Aggravates
Intensity
Nature

Relief
Description

SOCRATES73
Onset
Associated symptoms
Radiation
Time, course, duration
Site
Exacerbating/ relieving
factors
Severity
Character

OPQRST72,73,74
Onset
Radiation
Time
Provokes
Palliates
Severity
Quality

Table 3. Comparison of acronyms taught to paramedic students to assist with the assessment of acute, non-traumatic chest pain
In Six’s formulation, the word HEART is an acronym of
its components (much like APGAR is) that lists the five
assessments he determined to be most important: History, EKG,
Age, Risk factors, Troponin.
Unlike other common cardiology scoring tools such as TIMI,
PURSUIT and GRACE, the HEART score was developed
specifically to assess patients in the ED setting in order to rule
in or rule out ACS and is calculated on admission data only
(13). This means that it does not require several hours of time to
elapse in order to take serial measurements – it is performed in

one, relatively brief patient encounter; an encounter that would
be no longer than the typical amount of time that paramedics
usually spend with ANTCP patients.
Since its inception the HEART score has been studied
and validated extensively. In their 2012 systematic review,
Fanaroff et al. (22) reported it to be the single most effective
clinical decision tool for diagnosing ACS in ANTCP patients.
Furthermore, like the APGAR score, it is relatively easy to
remember and calculate without external tools (see Table 5).
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RSVP3 history
Assessment
R
Radiation
S
Similar
V
Variation
P (1)
Pleuritic
P (2)
Positional
P (3)
Palpation

Details
The pain/discomfort DOES radiate anywhere to the arms,
neck or shoulders
The pain/discomfort IS similar to previous ACS or AMI
episodes that the patient has experienced
The pain/discomfort HAS had a variation in pattern over
the past 24 hours
Pain that varies in synch with the ventilatory cycle or that
is reproduced by deep inspiration
Pain that varies in synch with the patient’s body position

LR
2.6

Interpretation
Suggests ACS

2.2

Suggests ACS

2.0

Suggests ACS

0.2

Suggests not ACS

0.3

Suggests not ACS

Pain that is reproducible by palpation over the area of
pain

0.3

Suggests not ACS

Table 4. RSVP3 history
HEART score
History
Highly suspicious
Moderately suspicious
Slightly or non-suspicious
ECG
Significant ST depression
Nonspecific repolarisation disturbance
Normal
Age
65 or greater
45 or greater to 65
45 or younger
Risk factors
Three or more risk factors, or, history of
atherosclerotic disease
One or two risk factors
No risk factors known
Troponin
Three (or more) times the normal limit
Greater than one to less than three times the normal
limit
No greater than the normal limit

2
1
0
2
1
0
2
1
0
2
1
0
2
1
0

Table 5. HEART score
Adapted from Six AJ, Backus BE, Kelder JC. Chest pain in
the emergency room: value of the HEART score. Neth Heart J
2008;16:191–6.
A HEART score of 7-10 yields an impressive LR of 13 for ACS
(22). This is a firm ‘rule in’ score. One prospective validation

study of 2440 patients presenting in 10 separate EDs revealed
that low HEART scores [0-3] excluded short term MACE with
>98% certainty (71), which comes close to the <1% error rate
that legally wary physicians in the United States consider to be
satisfactory.
Another study (72) had paramedics use the HEART score
(using high sensitivity, point-of-care, qualitative troponin)
to assess non-ST elevation patients with ANTCP. Patients
were then followed up to determine their 30-day MACE rate.
Remarkably, none of the patients with a HEART score less
than 3 had an AMI. The caveat to this is that the number of
patients in the study was low (n=207). Of the 42 patients (just
over one-third from the study) assigned a HEART score of 3
or less, 93% were determined to have benign, non-cardiac
chest pain. Two were suspected of having a supraventricular
arrhythmia and one was suspected of having biliary colic.
Of the 59% (n=73) of patients in this study who were assigned
an intermediate HEART score of 4–6, only two had an AMI and
only one other had a 30-day MACE.
Based on these findings it could be reasonable for paramedics
with the ability to evaluate pre-hospital troponin to choose to
transport patients with a HEART score of 0–3, and without
signs of other significantly compromising (non-ACS) pathology,
without the use of lights and sirens, or even to potentially
refer these patients on to lower acuity, community resources
instead of transporting them to an ED. Of course, more robust
research would need to be conducted before this could be a
firmly supported recommendation.
It would be beneficial to conduct a higher power trial to validate
the use of the HEART score by paramedics. Performing such a
study in order to improve the ability to safely and appropriately
care for ANTCP patients is an important next step in advancing
the care of these patients. Additional study to assess the utility
of each element in a formal physical exam (for example,
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bilateral BPs, or the pointing sign) would allow paramedics
to rationalise and streamline the physical examination of
the ANTCP patient. Currently, best evidence suggests that
the ‘RSVP3 HEART exam’, as outlined below in Figure 2, is
the most efficient and effective way to differentiate between
ACS and non-ACS presentations in the acute, non-traumatic
paramedic patient with chest pain.

Conclusion
The assessment of the ANTCP patient in an attempt to
differentiate between a high and a low risk for ACS is an
ongoing clinical challenge. Much that is commonly taught to
be of use in assessing a patient has been shown by robust
analysis to have limited or no value. Spending time evaluating
non-diagnostic criteria contravenes our mandate to rapidly
and effectively evaluate patients.
There is no single factor that can clearly rule out ACS in the
ANTCP patient, though positive 12-lead ECG and troponin
findings provide strong evidence. The patient history provides
a weaker level of evidence.
Attempts to aggregate factors to create a diagnostic scoring
tool to stratify potential ACS patients have been ongoing.
Of these, the HEART score using high sensitivity, point-ofcare, qualitative TnT testing has shown the most success in
paramedic use, though further studies are needed to validate
it.
The evidence-based clinician should focus their history (the

‘H’ in the HEART score) on the highest yield findings, which
have been summarised in this paper with the novel acronym
‘RSVP3’, and avoid assessments that have been shown to
be of little discriminative value. An organised and concise
physical examination is also of critical value. Therefore this
paper presents and recommends the use of the ‘RSVP3
HEART Exam’ mnemonic in the paramedic assessment of
patients with ANTCP as a guide in the diagnosis of ACS.
Based on the existing literature it would be of benefit to
study the RSVP3 HEART Exam pre-hospitally with a large,
robustly powered study. The author encourages Australasian
paramedics, academics and ambulance services to consider
such a study as a part of their research agenda.
As a final and critical point, it cannot be emphasised strongly
enough that there is no existing tool – including the one
presented here – that can definitively rule out ACS in the outof-hospital patient.
The RSVP3 HEART Exam tool will help guide a clinician to
perform their assessment of the ANTCP patient according to
the best known evidence, but it could be fatally dangerous to
assume that it is able to reliably and consistently produce a
definitive ‘rule out’ of acute coronary syndrome.
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RSVP3 HEART Exam
H

• History (RSVP3)

E

• + ECG (series) LR=23

A

• Age

R

• Risk Factors

T

• + Troponin LR=59

Exam • Physical Exam

+ Radiation
+ Similarity
+ Variation
- Pleuritic
- Positional
- Palpation

LR=2.6
LR=2.2
LR=2.0
LR=0.2
LR=0.3
LR=1.3

Abnormal Stress Test
LR=3.1
Peripheral Artery Disease LR=2.7
Coronary Artery Disease LR=2.7
Hypotension
LR=3.9
Crackles
LR=2.0
Tachypnoea
LR=2.7
Heart Rate >120 LR=1.3

Figure 2. Summary of recommendations for paramedic diagnosis of ACS in the ANTCP patient - the
‘RSVP3 HEART Exam’
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