THE JOURNAL OF

FAMILY
PRACTICE

Yee Lam, MD, PhD;
Daniel S. Hwang, DO;
Anne Mounsey, MD
Department of Family
Medicine, University

of North Carolina at
Chapel Hill (Drs. Lam and
Mounsey); Naval Hospital
Camp Lejeune, NC,

and Uniformed Services
University of the Health
Sciences, Bethesda, MD
(Dr. Hwang)

= Anne_Mounsey@med.
unc.edu

The authors reported no
potential conflict of interest
relevant to this article.

The contents of this article

are solely the views of the
authors and do not necessarily
represent the official views of the
Uniformed Services University of
the Health Sciences, the US Navy,
the US military at large, the

US Department of Defense, or
the US government.

doi: 10.12788/jfp.0301

420

Tips and tools to help refine your
approach to chest pain

Which history and exam findings have high predictive
value for different causes of chest pain? Which decision
tool can best assess for CAD in your practice setting?

PRACTICE
RECOMMENDATIONS

) Use the highly sensitive
Marburg Heart Score to rule
out coronary artery disease
as a cause of chest pain in the
ambulatory care setting.

> Consider a prior normal
stress test result nonpredictive
of outcome in a patient
presenting with chest pain.
Patients with such a history of
testing have a risk of a 30-day
adverse cardiac event that

is similar to the risk seen in
patients who have never had
a stress test. (A)

Strength of recommendation (SOR)

Good-quality patient-oriented
evidence

Inconsistent or limited-quality
patient-oriented evidence

Consensus, usual practice,
opinion, disease-oriented
evidence, case series

ne of the most concerning and challenging patient

complaints presented to physicians is chest pain.

Chest pain is a ubiquitous complaint in primary care
settings and in the emergency department (ED), accounting
for 8 million ED visits and 0.4% of all primary care visits in
North America annually."?

Despite the great number of chest-pain encounters, early
identification of life-threatening causes and prompt treatment
remain a challenge. In this article, we examine how the ap-
proach to a complaint of chest pain in a primary care practice
(and, likewise, in the ED) must first, rest on the clinical evalua-
tion and second, employ risk-stratification tools to aid in eval-
uation, appropriate diagnosis, triage, and treatment.

Chest pain by the numbers

Acute coronary syndrome (ACS) is the cause of chest pain in
5.1% of patients with chest pain who present to the ED, compared
with 1.5% to 3.1% of chest-pain patients seen in ambulatory
care.”® “Nonspecific chest pain” is the most frequent diagnosis
of chest pain in the ED for all age groups (47.5% to 55.8%).° In
contrast, the most common cause of chest pain in primary care
is musculoskeletal (36%), followed by gastrointestinal disease
(18% to 19%); serious cardiac causes (15%), including ACS (1.5%);
nonspecific causes (16%); psychiatric causes (8%); and pulmo-
nary causes (5% to 10%).* Among patients seen in the ED because
of chest pain, 57.4% are discharged, 30.6% are admitted for fur-
ther evaluation, and 0.4% die in the ED or after admission.?

First challenge: The scale of the differential Dx

The differential diagnosis of chest pain is broad. It includes
life-threatening causes, such as ACS (from ST-segment eleva-
tion myocardial infarction [STEMI], Type 1 non-STEMI, and
unstable angina), acute aortic dissection, pulmonary em-
bolism (PE), esophageal rupture, and tension pneumotho-
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rax, as well as non-life-threatening causes
(TABLE 1).

History and physical exam

guide early decisions

Triage assessment of the patient with chest
pain, including vital signs, general appear-
ance, and basic symptom questions, can
guide you as to whether they require trans-
fer to a higher level of care. Although an in-
dividual’s findings cannot, alone, accurately
exclude or diagnose ACS, the findings can
be used in combination in clinical decision
tools to distinguish noncardiac chest pain
from ACS.

I History. Features in the history
(TABLE 2°°) that are most helpful at increasing
the probability (ie, a positive likelihood ratio
[LR] = 2) of chest pain being caused by ACS
are:

« painradiating to both arms or the right

arm

 pain that is worse upon exertion

N MDEDGE.COM/FAMILYMEDICINE

e a history of peripheral artery disease
or coronary artery disease (CAD)
 apreviously abnormal stress test.

The presence of any prior normal stress test
is unhelpful: Such patients have a similar risk
of a 30-day adverse cardiac event as a patient
who has never had a stress test.’

A history of tobacco use, hyperlipid-
emia, hypertension, obesity, acute myocar-
dial infarction (AMI), coronary artery bypass
grafting, or a family history of CAD does not
significantly increase the risk of ACS.* Howev-
er, exploring each of these risk factors further
is important, because genetic links between
these risk factors can lead to an increased risk
of CAD (eg, familial hypercholesterolemia).”

A history of normal or near-normal coro-
nary angiography (< 25% stenosis) is associ-
ated with a lower likelihood of ACS, because
98% of such patients are free of AMI and
90% are without single-vessel coronary dis-
ease nearly 10 years out.’ A history of coro-
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Acute coronary syndrome
is the cause of chest pain
in 5.1% of patients with
chest pain who present
to the ED, compared with
1.5% 10 3.1% of chest-
pain patients seen in
ambulatory care.
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TABLE 1

Signs, symptoms, and historical findings associated
with common causes of chest pain

Differential diagnosis of chest pain | Signs, symptoms, and information from the history

Cardiac

Acute coronary syndromes (ST-
segment elevation M, Type 1 non-
ST segment elevation MI)

Chest pain radiating to the upper extremities or jaw, epigastric discomfort, dyspnea,
diaphoresis, nausea, fatigue, dizziness

Aortic dissection

Anterior chest pain radiating to the back

Atrial fibrillation

Palpitations, dyspnea, chest pain, lightheadedness, irregularly irregular heart rhythm

Cardiac tamponade

Chest pain, dyspnea, lightheadedness, Beck’s triad (ie, hypotension, diminished heart
sounds, jugular venous distension), pulsus paradoxus

Cardiomyopathy

Dyspnea, fatigue, peripheral edema, dizziness, chest pain, arrhythmia

Myocarditis

Fever, myalgias, chest pain, dyspnea, palpitations, heart failure symptoms

Pericarditis

Acute, sharp retrosternal chest pain, classically relieved by leaning forward; pericardial
friction rub

Type 2 non-ST segment
elevation Ml

Chest pain radiating to the upper extremities or jaw, epigastric discomfort, dyspnea,
diaphoresis, nausea, fatigue, dizziness, anemia, sepsis, arrhythmia

Valvular disease

Dyspnea, chest pain, fatigue, lightheadedness, murmur

Pulmonary

Asthma

Chest tightness, wheezing, dyspnea, cough

Chronic obstructive pulmonary
disease

Chest discomfort, dyspnea, cough

Pleuritis Severe inspiratory chest pain, cough, dyspnea, history of autoimmune disease or infection
Pneumonia Chest pain, fevers, chills, productive cough
Pneumothorax Dyspnea, chest pain, antecedent trauma

Pulmonary embolism

Pleuritic chest pain, palpitations, cough

Gastrointestinal

Biliary disorders

Right-upper-quadrant epigastric pain, nausea

Esophageal rupture

Retching, vomiting (Mallory-Weiss tear); history of esophageal instrumentation

Esophageal spasm

Epigastric pain, difficulty swallowing, history of gastroesophageal reflux disease

Esophagitis (eosinophilic)

Epigastric pain, difficulty swallowing, impaction

Gastroesophageal reflux disease

Epigastric and chest pain, heartburn, globus sensation

Pancreatitis

Severe epigastric pain radiating to the back

Peptic ulcer

Epigastric pain, burning; worse with certain foods (eg, low pH, spicy)

Perforated peptic ulcer

Severe, sharp epigastric pain; tachycardia; acute abdomen

Musculoskeletal

Chest-muscle strain

Pain with chest-wall motion, associated with injury or overuse

Chest-wall contusion

Chest-wall pain secondary to nonpenetrating trauma

Chest-wall strain

Pain that increases with chest-wall motion, muscle tenderness

Costochondritis

Reproducible pain and tenderness along the sternum and chest wall

CONTINUED

nary artery bypass grafting is not necessarily =~ with ACS, but that have an LR < 2, are pain
predictive of ACS (LR = 1-3).5¢ radiating to the neck or jaw, nausea or vom-
Historical features classically associated iting, dyspnea, and pain that is relieved with
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CHEST PAIN

TABLE 1

Signs, symptoms, and historical findings associated
with common causes of chest pain (cont'd)

Differential diagnosis of chest pain | Signs, symptoms, and information from the history

Psychiatric

Panic disorder

Chest pain, anxiety, tachycardia, palpitations

Somatoform disorder

Nonspecific chest or gastrointestinal pain, comorbid anxiety and depression

Miscellaneous

Acute chest syndrome

History of sickle-cell disease; pain in the arms, legs, ribs, sternum; dyspnea

Cocaine-induced chest pain

Dyspnea, acute chest pain, racing heart rate

Herpes zoster

History of varicella zoster infection; burning pain, tactile allodynia

MI, myocardial infarction.

nitroglycerin.®® Pain described as pleuritic,
sharp, positional, or reproduced with palpa-
tion is less likely due to AMI.5

I Physical exam findings are not inde-
pendently diagnostic when evaluating chest
pain. However, a third heart sound is the
most likely finding associated with AMI and
hypotension is the clinical sign most likely as-
sociated with ACS.?

Consider the diagnosis of PE in all pa-
tients with chest pain. In PE, chest pain might
be associated with dyspnea, presyncope, syn-
cope, or hemoptysis.? On examination, 40% of
patients have tachycardia.? If PE is suspected;
the patient should be risk-stratified using a
validated prediction rule (see the discussion
of PE that follows).

Other historical features or physical
exam findings correlate with aortic dissec-
tion, pneumonia, and psychiatric causes of
chest pain (TABLE 25).

Useful EKG findings
Among patients in whom ACS or PE is sus-
pected, 12-lead electrocardiography (EKG)
should be performed.

I AMI. EKG findings most predictive of
AMI are new ST-segment elevation or de-
pression > 1 mm (LR = 6-54), new left bundle
branch block (LR = 6.3), Q wave (positive LR
= 3.9), and prominent, wide-based (hyper-
acute) T wave (LR = 3.1).1°

B ACS. Useful EKG findings to predict
ACS are ST-segment depression (LR = 5.3
[95% CI, 2.1-8.6]) and any evidence of isch-
emia, defined as ST-segment depression, T-

N MDEDGE.COM/FAMILYMEDICINE

wave inversion, or Q wave (LR = 3.6 [95% CI,
1.6-5.7]).10

I PE. The most common abnormal find-
ing on EKG in the setting of PE is sinus tachy-
cardia.

I Right ventricular strain. Other find-
ings that reflect right ventricular strain, but
are much less common, are complete or in-
complete right bundle branch block, promi-
nent S wave in lead I, Q wave in lead III, and
T-wave inversion in lead III (S1Q3T3; the
McGinn-White sign) and inleads V-V .°

The utility of troponin
and high-sensitivity troponin testing
Clinical evaluation and EKG findings are un-
able to diagnose or exclude ACS without the
use of the cardiac biomarker troponin. In the
past decade, high-sensitivity troponin assays
have been used to stratify patients at risk of
ACS.""'2 Many protocols now exist using short
interval (2-3 hours), high-sensitivity tropo-
nin testing to identify patients at low risk of
myocardial infarction who can be safely dis-
charged from the ED after 2 normal tests of
the troponin level.'31¢

An elevated troponin value alone, how-
ever, is not a specific indicator of ACS; tro-
ponin can be elevated in the settings of
myocardial ischemia related to increased
oxygen demand (Type 2 non-STEMI) and de-
creased renal clearance. Consideration of the
rate of rising and falling levels of troponin, its
absolute value > 99th percentile, and other
findings is critical to interpreting an elevated
troponin level.'” Studies in which the HEART
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TABLE 2
Predictive value of history and physical exam findings
associated with specific causes of chest pain®?

Cause of pain Findings Positive likelihood Negative likelihood
ratio (95% ClI) ratio (95% ClI)
Acute myocardial e Hypotension 3.1(1.8-5.2) —
e e * Pain associated with exertion 2.4 (1.5-3.8) 0.96
¢ Pain radiates to both arms 7.1 (3.6-14.2) 0.67
¢ Pain radiates to left arm 2.3(1.7-3.1) 0.88
¢ Pain radiates to right arm or shoulder 4.7 (1.9-12) —
e Pulmonary crackles 2.1(1.4-3.1) —
¢ Third heart sound 3.2 (1.6-6.5) —
Acute coronary e History of abnormal stress test 3.1(2.0-4.7) 0.92 (0.88-0.96)
UC e e History of coronary artery disease 2.0 (1.4-2.6) 0.75 (0.56-0.93)
e History of peripheral artery disease 2.7 (1.5-4.8) 0.96 (0.94-0.98)
e Hypotension (systolic blood pressure 3.9 (0.98-15) 0.98 (0.95-1.0)
< 100 mm Hg)
* Pain radiates to both arms 2.6 (1.8-3.7) 0.93 (0.89-0.96)
¢ Pain reproduced on palpation — 0.28 (0.14-0.54)
e Pulmonary crackles 2.0 (1.0-4) 0.95 (0.9-1.0)
Acute aortic dissection o Acute chest or back pain 5.3 —
¢ Pulse differential in the upper extremities
Pulmonary embolism Wells score
e High 6.8 1.8
e Medium 1.3 0.7
* Low 0.1 7.6
Pneumonia ¢ Dullness to percussion 4.3 0.65
e Egophony 8.6 0.96
* Fever 2.1 0.45
* Rales 1.6-2.7 0.62-0.87
Panic disorder Affirmative answer to screening question: “In the 4.2 0.09
past 4 weeks, have you had an anxiety attack—
suddenly feeling fear or panic?”
Gastroesophageal reflux | Burning retrosternal pain, acid regurgitation, sour 3.1 0.3
disease or bitter taste in the mouth; 1-week trial of a high-
dosage proton pump inhibitor relieves symptoms
Chest-wall pain > 2 of the following: 3.0 0.47
e absence of cough
¢ |ocalized muscle tension
e pain reproducible upon palpation
e stinging pain
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score (History, Electrocardiography, Age,
Risk factors, Troponin) was combined with
high-sensitivity troponin measurement show
that this pairing is promising in reducing un-
necessary admissions for chest pain.'* (For
a description of this tool, see the discussion
of the HEART score that follows.) Carlton
and colleagues'® showed that a HEART score
< 3 and a negative high-sensitivity tropo-
nin I level had a negative predictive value of
>99.5% for AMIL.

Clinical decision tools: Who

needs care? Who can go home?
Given the varied presentations of patients
with life-threatening causes of chest pain, it
is challenging to confidently determine who
is safe to send home after initial assessment.
Guidance in 2014 from the American Heart
Association and American College of Cardi-
ology recommends risk-stratifying patients
for ACS using clinical decision tools to help
guide management.’* The American Col-
lege of Physicians, in its 2015 guidelines, also
recommends using a clinical decision tool
to assess patients when there is suspicion of
PE.? Clinical application of these tools iden-
tifies patients at low risk of life-threatening
conditions and can help avoid unnecessary
intervention and a higher level of care.

Tools for investigating ACS

The Marburg Heart Score* assesses the likeli-
hood of CAD in ambulatory settings while the
HEART score assesses the risk of major adverse
cardiac events in ED patients.”® The Diamond
Forrester criteria can be used to assess the pre-
test probability of CAD in both settings.*

I Marburg Heart Score. Validated in
patients older than 35 years of age in 2 dif-
ferent outpatient populations in 2010* and
2012, the Marburg score is determined by
answering 5 questions:

o Female > 65 years? Or male > 55 years

of age? (No, 0; Yes, +1)

« Known CAD, cerebrovascular disease,

or peripheral vascular disease? (No, 0;
Yes, +1)

« Is pain worse with exercise? (No, 0; Yes,

+1)

¢ Is pain reproducible with palpation?

N MDEDGE.COM/FAMILYMEDICINE

(No, +1, Yes, 0)
¢ Does the patient assume that the pain
is cardiac in nature? (No, 0; Yes, +1)

A Marburg Heart Score of 0 or 1 means
CAD is highly unlikely in a patient with chest
pain (negative predictive value = 99%-100%;
positive predictive value = 0.6%)* (TABLE 3*25-25),
A score of < 2 has a negative predictive value
of 98%. A Marburg Heart Score of 4 or 5 has a
relatively low positive predictive value (63%).*

This tool does not accurately diagnose
acute MI, but it does help identify patients
at low risk of ACS, thus reducing unneces-
sary subsequent testing. Although no clinical
decision tool can rule out AMI with absolute
certainty, the Marburg Heart Score is consid-
ered one of the most extensively tested and
sensitive tools to predict low risk of CAD in
outpatient primary care.”

I INTERCHEST rule (in outpatient pri-
mary care) is a newer prediction rule using
data from 5 primary care-based studies of
chest pain.* For a score < 2, the negative pre-
dictive value for CAD causing chest pain is
97% to 98% and the positive predictive value
is 43%. INTERCHEST incorporates studies
used to validate the Marburg Heart Score, but
has not been validated beyond initial pooled
studies. Concerns have been raised about the
quality of these pooled studies, however, and
this rule has not been widely accepted for
clinical use at this time.*

I The HEART score has been validated
in patients older than 12 years in multiple
institutions and across multiple ED popula-
tions.?*?% It is widely used in the ED to as-
sess a patient’s risk of major adverse cardiac
events (MACE) over the next 6 weeks. MACE
is defined as AMI, percutaneous coronary in-
tervention, coronary artery bypass grafting,
or death.

The HEART score is calculated based on
5 components:

« History of chest pain (slightly [0], mod-
erately [+1], or highly [+2]) suspicious
for ACS)

e« EKG (normal [0], nonspecific ST
changes [+1], significant ST deviations
[+2])

e Age(<45y[0], 45-64y [+1], 265y [+2])

e Risk factors (none [0], 1 or 2 [+1],
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The most
common causes
of chest pain in
primary care?
In descending
order,
musculoskeletal,
Gl, serious
cardiac,
nonspecific,
psychiatric,

and pulmonary
causes.
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TABLE 3

Characteristics of clinical decision tools to predict

the risk of ACS in adults with chest pain***2®

Clinical decision | Outcome Setting Score Specificity Sensitivity | Positive predictive | Negative predictive
tool assessed value value
Marburg Heart | Risk of Outpatient 0,1 — — 0.6% 99.4%
" .
Score coronary primary care 23 . . 12.1% 87.9%
artery
disease 4,5 — — 62.7% 37.3%
HEART score 6-wk risk of | ED < 3% 42% 96% 19% 99%
(3 > 4% 40.5% 97.5% — —
>7% 96.9% 42.5% — —
TIMI score? 30-d risk of | ED <2 48.1% 87.8%
28 —_— —_—
Hac >6 99.6% 2.8%
GRACE score 30-d risk of | ED <75 — 94% — —
(revised)? MACE?8

ACS, acute coronary syndrome; ED, emergency department; GRACE, Global Registry of Acute Coronary Events; HEART, History, Electrocardiography, Age, Risk

factors, Troponin; MACE, major adverse cardiac event; TIMI, Thrombolysis in Myocardial Infarction.

2 TIMI and GRACE scores were originally validated to predict mortality among adults hospitalized with ACS. Using the data referenced here, those scores were
applied to predict a short-term MACE in patients in the ED.

426

> 3 or a history of atherosclerotic dis-
ease [+2])?

« Initial troponin assay, standard sensi-
tivity (< normal [0], 1-3x normal [+1],
> 3x normal [+2]).

For patients with a HEART score of 0-3 (ie, at
low risk), the pooled positive predictive value
of a MACE was determined to be 0.19 (95% CI,
0.14-0.24), and the negative predictive value
was 0.99 (95% CI, 0.98-0.99)—making it an ef-
fective tool to rule out a MACE over the short
term?® (TABLE 3%26-28),

Because the HEART Score was published
in 2008, multiple systematic reviews and
meta-analyses have compared it to the TIMI
(Thrombolysis in Myocardial Infarction) and
GRACE (Global Registry of Acute Coronary
Events) scores for predicting short-term
(30-day to 6-week) MACE in ED pa-
tients.?”?333* These studies have all shown
that the HEART score is relatively superior to
the TIMI and GRACE tools.

2 Risk factors include hypertension, hypercholesterolemia, diabetes,
obesity (body mass index > 30), smoking (current, or smoking cessa-
tion for < 3 mo), and family history of CAD (ie, parent or sibling affected
before 65 years of age). Atherosclerotic disease includes history of AMI,
percutaneous coronary intervention or coronary artery bypass grafting,
stroke, or peripheral artery disease.

THE JOURNAL OF FAMILY PRACTICE | NOVEMBER 2021

Characteristics of these tools are sum-
marized in TABLE 3.%%62

I Diamond Forrester classification (in
ED and outpatient settings). This tool uses
3 criteria—substernal chest pain, pain that
increases upon exertion or with stress, and
pain relieved by nitroglycerin or rest—to
classify chest pain as typical angina (all
3 criteria), atypical angina (2 criteria), or
noncardiac chest pain (0 criteria or 1 crite-
rion).* Pretest probability (ie, the likelihood
of an outcome before noninvasive testing) of
the pain being due to CAD can then be de-
termined from the type of chest pain and the
patient’s gender and age'® (TABLE 4'°). Recent
studies have found that the Diamond For-
rester criteria might overestimate the prob-
ability of CAD.*

Noninvasive imaging-based

diagnostic methods

I Positron-emission tomography stress
testing, stress echocardiography, myocar-
dial perfusion scanning, exercise treadmill
testing. The first 3 of these imaging tests
have a sensitivity and specificity ranging from
74% to 87%°; exercise treadmill testing is less
sensitive (68%) and specific (77%).%

| vOL 70, NO 9
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In a patient with a very low (< 5%) prob-
ability of CAD, a positive stress test (of any
modality) is likely to be a false-positive; con-
versely, in a patient with a very high (> 90%)
probability of CAD, a negative stress test is
likely to be a false-negative." The American
Heart Association, therefore, does not recom-
mend any of these modalities for patients who
have a < 5% or > 90% probability of CAD."

Noninvasive testing to rule out ACS in
low- and intermediate-risk patients who
present to the ED with chest pain provides
no clinical benefit over clinical evaluation
alone.* Therefore, these tests are rarely used
in the initial evaluation of chest pain in an
acute setting.

1 Coronary artery calcium score (CACS),
coronary computed tomography angiogra-
phy (CCTA). These tests have demonstrated
promise in the risk stratification of chest pain,
given their high sensitivity and negative pre-
dictive value in low- and intermediate-risk pa-
tients.**** However, their application remains
unclear in the evaluation of acute chest pain:
Appropriate-use criteria do not favor CACS or
CCTA alone to evaluate acute chest pain when
there is suspicion of ACS.*! The Choosing Wise-
ly initiative (for “avoiding unnecessary medi-
cal tests, treatments, and procedures”; www.
choosingwisely.org) recommends against
CCTA for high-risk patients presenting to the
ED with acute chest pain.*?

I Cardiac magnetic resonance imag-
ing does not have an established role in the
evaluation of patients with suspected ACS.*

Tools for investigating PE

Three clinical decision tools have been vali-
dated to predict the risk of PE: the Wells score,
the Geneva score, and Pulmonary Embolism
Rule Out Criteria (PERC).**

I Wells score is more sensitive than the
Geneva score and has been validated in
ambulatory’ and ED** settings. Based on
Wells criteria, high-risk patients need further
evaluation with imaging. In low-risk patients,
a normal D-dimer level effectively excludes
PE, with a < 1% risk of subsequent thrombo-
embolism in the following 3 months. Positive
predictive value of the Wells decision tool
is low because it is intended to rule out, not
confirm, PE.

N MDEDGE.COM/FAMILYMEDICINE

TABLE 4

Diamond Forrester classification pretest
likelihood® of CAD in symptomatic patients'

Age (y) Nonanginal chest pain | Atypical angina Typical angina
All Men Women Men | Women | Men Women
30-39 4% 2% 34% | 12% 76% 26%
40-49 13% 3% 51% | 22% 87% 55%
50-59 20% 7% 65% | 31% 93% 73%
60-69 27% 14% 72% | 51% 94% 86%

CAD, coronary artery disease.

2 The likelihood of an outcome before noninvasive testing.

1 PERC can be used in a low-probability
setting (defined as the treating physician ar-
riving at the conclusion that PE is not the most
likely diagnosis and can be excluded with a
negative D-dimer test). In that setting, if the
patient meets the 8 clinical variables in PERC,
the diagnosis of PE is, effectively, ruled out.”

Summing up: Evaluation

of chest pain guided by risk of CAD
Patients who present in an outpatient set-
ting with a potentially life-threatening cause
of chest pain (TABLE 1) and patients with un-
stable vital signs should be sent to the ED for
urgent evaluation. In the remaining outpa-
tients, use the Marburg Heart Score or Dia-
mond Forrester classification to assess the
likelihood that pain is due to CAD (in the ED,
the HEART score can be used for this pur-
pose) (FIGURE).

I When the risk is low. No further car-
diac testing is indicated in patients with a
risk of CAD < 5%, based on a Marburg score
of 0 or 1, or on Diamond Forrester criteria;
an abnormal stress test is likely to be a false-
positive.*

I Moderate risk. However, further test-
ing is indicated, with a stress test (with or
without myocardial imaging), in patients
whose risk of CAD is 5% to 70%, based on the
Diamond Forrester classification or an inter-
mediate Marburg Heart Score (ie, a score of
2 or 3 but a normal EKG). This further testing
can be performed urgently in patients who
have multiple other risk factors that are not

assessed by the Marburg Heart Score.
CONTINUED
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FIGURE
Outpatient and ED evaluation and management of chest pain

l

Setting: Ambulatory primary

Adult presents with chest pain

Possible life-threatening cause

l

care or patient is unstable Setting: ED
Patient is stable Patient is stable
Take history and perform
L—
physical exam D —
{ : Y
Order test of
Calculate Marburg Heart Score 12-lead EKG + troponin | (repeat
l test after 2 h)
Score: < 1 Score: 2 or 3 Score: > 4
(low risk) (intermediate risk) (high risk) Calculate
l l l HEART score
i
Work-up for 12-lead EKG Send to ED ¢ ¢
MEMHAS) VRS mc:]lcat:sdl_schemlc Score <3 Score > 4 (intermediate
ear ||sease (low risk) to high risk)
NO ¢ *YES l l
Further outpatient Send to ED Work-up for non- Further work-up
work-up? ACS causes for ACS

ACS, acute coronary syndrome; ED, emergency department; EKG, electrocardiogram; HEART, History, Electrocardiography, Age, Risk factors, Troponin.

2 Might need to be performed urgently, depending on other risk factors.
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pain patient,
including vital
signs, general
appearance, and
basic symptom
questions, can
clarify whether
they need
transfer to a
higher level of
care.

429



THE JOURNAL OF

PRACTICE

4

4

4

4

EDITORIAL

www.choosingwisely.org/wp-content/uploads/2015/02/SCCT-
Choosing-Wisely-List.pdf

3. Hamm CW, Bassand J-P, Agewall S, et al; ESC Committee for
Practice Guidelines. ESC guidelines for the management of
acute coronary syndromes in patients presenting without per-
sistent ST-segment elevation: The Task Force for the manage-
ment of acute coronary syndromes (ACS) in patients presenting
without persistent ST-segment elevation of the European So-
ciety of Cardiology (ESC). Eur Heart J. 2011;32:2999-3054. doi:
10.1093/eurheartj/ehr236

4. Wells PS, Anderson DR, Rodger M, et al. Excluding pulmo-
nary embolism at the bedside without diagnostic imaging:
management of patients with suspected pulmonary embolism
presenting to the emergency department by using a simple
clinical model and D-dimer. Ann Intern Med. 2001;135:98-107.
doi: 10.7326/0003-4819-135-2-200107170-00010

. Ceriani E, Combescure C, Le Gal G, et al. Clinical prediction
rules for pulmonary embolism: a systematic review and meta-
analysis. J Thromb Haemost. 2010;8:957-970. doi: 10.1111/j.1538-
7836.2010.03801.x

6. Kline JA, Mitchell AM, Kabrhel C, et al. Clinical criteria to
prevent unnecessary diagnostic testing in the emergency
department patients with suspected pulmonary embolism.
J Thromb Haemost. 2004;2:1247-1255. doi: 10.1111/j.1538-

«

47.

48,

49.

7836.2004.00790.x

Hendriksen JMT, Geersing G-J, Lucassen WAM, et al. Diagnostic
prediction models for suspected pulmonary embolism: system-
atic review and independent external validation in primary care.
BMyJ. 2015;351:h4438. doi: 10.1136/bm;j.h4438

. Shen J-H, Chen H-L, Chen J-R, et al. Comparison of the Wells score

with the revised Geneva score for assessing suspected pulmonary
embolism: a systematic review and meta-analysis. J Thromb Throm-
bolysis. 2016;41:482-492. doi: 10.1007/s11239-015-1250-2

Fihn SD, Gardin JM, Abrams J, et al; American College of Cardi-
ology Foundation; American Heart Association Task Force on
Practice Guidelines; American College of Physicians; American
Association for Thoracic Surgery; Preventative Cardiovascular
Nurses Association; Society for Cardiovascular Angiography and
Interventions; Society of Thoracic Surgeons. 2012 ACCF/AHA/
ACP/AATS/PCNA/SCAI/STS guideline for the diagnosis and
management of patients with stable ischemic heart disease: a
report of the American College of Cardiology Foundation/Ameri-
can Heart Association Task Force on Practice Guidelines, and the
American College of Physicians, American Association for Tho-
racic Surgery, Preventive Cardiovascular Nurses Association, So-
ciety for Cardiovascular Angiography and Interventions, and So-
ciety of Thoracic Surgeons. J Am Coll Cardiol. 2012;60:e44-e164.
doi: 10.1016/j.jacc.2012.07.013

CONTINUED FROM PAGE 419

been studied. What they discovered is that no
type of injection therapy has been proven to
be better than a saline injection.

So, if your patient is not satisfied with

conservative therapy for epicondylitis and
wants an injection, salt water seems as good
as anything. JFP
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