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A 38-year-old Man with Chest Pain

Urgent message: When a relatively young patient presents to urgent care with chest
pain, there may or may not be a “typical” cause. Prompt evaluation and accurate as-
sessment of risk factors are essential to efficient care and, often, the patient’s survival.

MAX PALATNIK, MD

Case Presentation

38-year-old male presented at 21:59 with a chief
Acomplaint of chest pain; at 22:03, we noted the

following:

Temp: 98.9

Pulse: 103

Resp: 16

Syst: 122

Diast: 69

02Sat: 99%

History of Present Illness (22:47) (Verbatim)

Pt. 38 year old male with a PMH of myocarditis and peri-
carditis in 1983 and 1991, who ate dinner at 6:30 and
began feeling pressure across his anterior chest while
watching TV at 7:30 PM. - it felt like “some was sitting
on my chest”. Associated SOB and radiation into his
shoulder and left hand “tingling”. He has had heartburn
but this felt different. Took baking soda (which he nor-
mally takes for his heartburn) and this did not help. No
syncope, nausea, vomiting, fever, RUQ pain or history
of food intolerances. He did have some viral symptoms
2 weeks ago (nonproductive cough, sinus HA and PND
which has all resolved.) No orthopnea, PND, relation of
pain to exercise, chest trauma, pleuritic component

Past Medical History/Triage

Medication, common allergies: None

PMH: Myocarditis/Pericarditis

PSH: None

SocHx: Non-smoker

FamHx: Positive for CAD with 52 year old sibling with
MI, father CABG at 53

Exam (22:52)

General: Well-appearing; well-nourished; in no appar-
ent distress.

Head: Normocephalic; atraumatic.

Eyes: PERLA; EOM intact

ENT: TM’s normal; normal nose; no rhinorrhea; Throat
is red, and mild exudates.. Moist mucus membranes.
Neck: Supple; nontender; no cervical lymphadenopa-
thy. No meningeal signs

Cardiovascular: Normal S1, S2; no murmurs, rubs, or
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Test Flag Value Units |Ref. Range
WBC 73 K/uL 4.6—-10.2
HGB 13.9 G/DL 12.0-16.0
PLT 284 K/uL 142-424
NA 139 MMOL/L | 135-144
K 4.3 MMOL/L 3.5-5.1
cL 97 MMOL/L | 98-107
CO2 26 MMOL/L 22-29
BUN H 21 MG/DL 7-18
CREAT 1.1 MG/DL 0.6-1.3
TROPI 0.0 NG/ML |0.00 -0.27

gallops. No reproducible chest wall tenderness
Respiratory: Normal chest excursion with respiration;
breath sounds clear and equal bilaterally; no wheezes,
rhonchi, or rales.

Abdomen: Normal bowel sounds; non-distended; non-
tender; no palpable organomegaly.

Extremities: Normal ROM in all four extremities; non-
tender to palpation; distal pulses are normal and equal.
Skin: Normal for age and race; warm; dry; good turgor;
no apparent lesions or exudate

Progress Notes (23:12)

He received 2 baby aspirin and SL NTG with relief of
chest discomfort. He then had 1 inch of Nitropaste
placed. At 00:44 his pain returned and his ECG was
repeated. He was given 15mg Maalox without improve-
ment then %2 inch more NTP which did relieve the dis-
comfort.

Results

EKG 1: Flattened T waves inferior and in V2-V6.

EKG 2: No changes

CXR: Negative

Diagnosis (01:57)

Chest pain, history of myocarditis

Disposition (02:02)

The patient was admitted to the hospital under
telemetry.

Hospital Course

Pt. underwent serial enzymes and repeat ECG in the
morning. He ruled out for MI and was released. A sub-
sequent stress ECHO was negative after exercising for
12.5 minutes with no chest discomfort or ECG changes.
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“Evaluation of chest pain is
a tremendous challenge,
largely due to the broad

differential diagnosis, but also
because of the risk associated
with misdiagnosis.”

Second Visit

u The patient followed up with his PCP, was diagnosed
with GERD, and was started on a PPI.

® The patient returned to the ED 6 weeks later with
chest tightness and dyspnea in the setting of a meal.
His symptoms were worsened by exertion, occur at
rest, and are improved by upright positioning as well
as with Prilosec.

® No associated fever, cough, radiation, diaphoresis, calf
pain, peripheral edema.

® The patient has normal vital signs, with an unremark-
able, appropriate examination.

m EKG reveals TWIin aVL, as well as new q waves in V1-
V2 and NSST changes.

m CXR is negative.

® Labs show a troponin that is >20 times the upper limit
of normal.

m The patient receives aspirin, heparin, Plavix, nitro-
glycerin and is admitted for acute coronary syndrome.

® The patient undergoes percutaneous coronary intet-
vention (PCI) with successful stent placement and is
subsequently discharged in good condition.

Discussion

Chest pain is the presenting complaint for more than
5% of the patients in emergency departments (EDs) in
the United States. The evaluation of the patient with
chest pain is a tremendous challenge, largely due to the
broad differential diagnosis, but also because of the risk
associated with misdiagnosis. Among the most rapidly
fatal conditions in emergency medicine—many of which
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may present initially to urgent care—
are acute coronary syndrome
(myocardial ischemia and infarction),

A 38-YEAR-OLD MAN WITH CHEST PAIN

Components of the Chest Pain History for the Diagnosis

of Acute Myocardial Infarction

aortic dissection, pulmonary | pain Descriptor Reference ?%tlents ;ca):;g\(le I:’I/kil:;de
embolism, pericarditis with cardiac 957
tamponade, myocarditis, tension | Increased likelihood of M

pneumothorax, and esophageal rup- | Radiation to right arm or shoulder 29 770 4.7 (1.9-12)

ture. All of these conditions tend to —

. . . Radiation to both arms or shoulders |1 8 1 (2.5°6.
manifest with chest pain, and they - : ‘ 4 93 412565
all should be considered early in the | Associated with exertion 4 893 2.4 (1:53.8)
evaluation of the patient with chest | Radiation to left arm 24 278 2.3 (1.7-3.1)
pam.. o . Associated with diaphoresis 24 8,426 2.0 (1.9-2.2)

It is the responsibility of the physi- - - —
cian to evaluate these patients with Associated with nausea or vomiting |24 970 1.9 (1.7-2.3)
the list of potential life-threats at the | Worse than previous angina or

. . . . . : 29 7,734 1.8 (1.6-2.0)

top of the differential diagnosis. A | similar to previous Ml
detailed history, physical examination | pecribed as “pressure” 29 11,504 1.3 (1.2-1.5)
(with focus on cardiac, pulmonary, —
and vascular examinations), and basic ederadlliciioedoigil
testing information (eg, electrocar- | Described as “pleuritic” 29 8,822 0.2 (0.1-0.3)
diogram, chest radiograph) can often | pescribed as positional 29 8,330 0.3 (0.2-0.5)
rapidly rule out these life threa'ts with Described as sharp 29 1,088 0.3 (0.2-0.5)
reasonable accuracy. However, in cases - - -
where this initial rapid assessment Reproducible with palpation 29 8,822 0.3(0.2-0.4)
fails to rule out one of the deadly diag- Inframammary location 31 903 0.8 (0.7-0.9)
noses, further workup in a higher-acu- | Not associated with exertion 14 803 0.8 (0.6-0.9)
ity setting may be warranted. e o S O ot A oo oot

Although typical symptoms of ACS apted from Swap @), et al JAMA. 20057294:2623-2629.

are described as a gradual onset of

aching or pressure pain in the chest with radiation to the
left arm, neck or jaw, in truth the atypical may be more
“typical.” In a large data synthesis, the most helpful his-
torical features that increased the likelihood of acute
myocardial infarction were radiation to the right arm or
shoulder, radiation to both arms, pain that worsened with
exertion, diaphoresis, and nausea or vomiting.! Certain
subsets, including women, diabetics, and elderly are more
likely to have anginal symptoms that are represented by
dyspnea, vomiting, diaphoresis, generalized weakness;
some may have painless presentations.? Even in those
patients with atypical symptoms such as pleuritic pain or
palpable tenderness in the chest wall, the posttest likelihood
is only sufficiently lowered in those who are already low
risk.! Enumeration of historical cardiac risk factor burden
is of little prognostic value, especially in patients older
than 40 years old.?

Age

Young patients (<45 years-old) represent a group at high
risk for misdiagnosis of ACS, primarily because of a ten-
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dency on the part of physicians to underestimate cardiac
risk. Up to 10% of myocardial infarctions in the U.S.
occur in patients <45 years of age, the majority of which
are related to atherosclerotic heart disease. Atherosclerotic
disease was noted in 17% of teenagers in one study,* and
multivessel disease noted in 20% of young adults (average
age: 26 years) in an autopsy study of victims of inner
city violence.® A recent ED study found that 5.4% of
patients 24 39-years-old presenting with chest pain ruled
in for ACS, and 2.2% had an adverse cardiac event (ie,
death, MI, need for percutaneous coronary intervention
or cardiac bypass surgery) within 30 days.® Although the
overall incidence of ACS is lower in young patients, physi-
cians should not discount a concerning HPI based purely
on a patient’s age.

Diabetes mellitus

Diabetes mellitus (DM) represents another high-risk con-
dition in terms of potential for misdiagnosis of ACS. Patients
with DM are prone to painless presentations when they
have cardiac ischemia. Atypical presentations (eg, dyspnea,
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confusion, emesis, fatigue)
occur in up to 40% of cases.
Diabetic patients are also more
likely to have adverse outcomes
from ACS.” Treating physicians
must therefore not rely on typ-

“The decision to pursue a
‘full cardiac workup’ should
primarily be based on a

HIV patients with ACS present
at an age that is more than 10
years younger than non-HIV
patients.'3

Chronic renal disease

ical presenting complaints to thorough HP I . YOUHg patientS Chronic renal disease (CRD)

initiate a cardiac workup in dia-

betic patients, nor should they (1€SETVE Special consideration,
as their risk is often
underappreciated.”

rely on positive cardiac bio-
markers to prompt an aggres-
sive approach to treatment in
these patients.

Cocaine

Cocaine use must be consid-

ered an additional independ-

ent risk factor for atherosclerotic heart disease and MI,
especially in young patients. Some authors estimate that
cocaine accounts for up to 25% of acute MlIs in patients
<45 years.” Acute use of cocaine can induce coronary
vasoconstriction, increased platelet aggregation, and/or
adrenergic stimulation leading to dysrhythmias and
ischemia. Chronic use of cocaine is associated with MI,
as well, causing markedly accelerated atherogenesis and
subsequent early MI. Overall, cocaine users have a seven-
fold increased risk of MI1.8

Systemic lupus erythematosus

Systemic lupus erythematosus (SLE) is a significant but
underappreciated risk factor for early atherosclerosis and
myocardial infarction. Young patients with SLE are esti-
mated to have a nine-fold increased risk of early MI.°
Women <45 years, in particular, are at increased risk,
with estimates of increased risk of early MI as high as
fifty-fold.!® The cause of premature atherosclerosis in
SLE is likely multifactorial, but largely related to coex-
isting systemic inflammation and dyslipidemias.

Human immunodeficiency virus

Human immunodeficiency virus (HIV) infection has been
identified as an independent risk factor for premature
atherosclerosis, as well. Evidence suggests that HIV infec-
tion causes endothelial injury to coronary vessels, initiating
an inflammatory cascade leading to atherosclerotic
lesions.!! The finding of premature atherosclerosis is espe-
cially prominent in patients with later stages of HIV infec-
tion (CD4 count =200).2 The medication regimens that
are currently used in treating HIV (protease inhibitors)
also exacerbate the risk of early atherosclerosis. Overall,
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has also recently been identified
as an independent risk factor
for accelerated atherosclerosis.
CRD is associated with chronic
inflammation' and increased
platelet aggregation.

These factors, combined with
an increased prevalence of con-
comitant conventional risk fac-
tors, produce a disproportion-
ately high risk of cardiac events in these patients.*

Though it should be obtained and evaluated within
10 minutes of presentation concerning for cardiac
ischemia, the ECG should not be used to rule out ACS.
Up to 50% of patients with cardiac ischemia or infarc-
tion will have a nonspecific or normal ECG.!° Serial
ECGs can increase the diagnostic yield at confirming the
presence of ACS in patients with ongoing symptoms.

Much like the ECG, cardiac biomarkers are useful
when they are positive, but have limited utility when
they are normal. Serial biomarker testing over the course
of 3-6 hours has become a routine protocol in many
EDs and has excellent sensitivity at detecting evidence
of MI. However, biomarkers cannot be relied upon to
rule out cardiac ischemia. Prospective validation of the
“HEART” score has afforded practitioners the ability to
reliably differentiate a subset of low-risk patients that
would likely not benefit from additional testing.!”

Stress testing and coronary angiography are being
used more commonly early in the evaluation of patients
with chest pain to rule in ACS. Although a negative
stress test or angiogram is associated with a lower risk of
underlying CAD, neither test can definitively rule out
ACS or the presence of significant underlying coronary
thromboses. The majority of stress testing modalities
detect evidence of significant coronary lesions with only
85% to 95% sensitivities.'81° Coronary angiography is
also an imperfect test; false negative angiography inter-
pretations are not uncommon in the presence of diffuse
disease, eccentric plaques, “flush” occlusions, branch
ostial lesions, overlapping side branches, and even when
lesions are present within the left main coronary
artery.2? Further compromising the reliability of these
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tests are data indicating that the majority of MIs occur
from occlusions within arteries that were previously
<50% obstructed before the infarct occured.?!-23

These types of lesions are usually associated with neg-
ative stress tests or “nonsignificant” angiograms if the
tests are done prior to infarct. By their nature of detect-
ing fixed coronary stenosis, stress tests are unable to
evaluate for or predict vulnerable coronary plaques
which are at risk for becoming dislodged, leading to an
acute coronary event. In one study of patients being
evaluated for ACS who had a negative stress test in the
prior 3 years, over 20% reached the composite index of
AM], positive stress test, CABG or catheterization with
intervention, with the vast majority of negative testing
occurring within 1 year of presentation.? Similarly, on
even more invasive testing men and women with either
normal or “minimal” CAD on heart catheterization
(1.2% and 3.3%, respectively) had either AMI or death
within 1 year of follow-up.?® It is vital that the clinician
does not rely on prior objective testing in the face of a
patient with signs and symptoms indicative of ACS.

Conclusion

The evaluation of chest pain and possible ACS is a high-
risk endeavor. The decision to pursue a “full cardiac
workup” should primarily be based on a thorough HPI.
Physicians should be aware of the frequency of atypical
presentations, especially in women, elderly, and diabetic
patients. Young patients also deserve special considera-
tion, as their risk is often underappreciated. Additional
nontraditional cardiac risk factors, including cocaine,
systemic lupus erythematosus, human immunodefi-
ciency virus, and chronic renal disease warrant extra
attention. Diagnostic testing consists of electrocardiog-
raphy (helpful to rule in ACS, but not to rule out the
diagnosis) and cardiac biomarker testing, which are also
primarily useful when positive. Importantly, the nega-
tive stress test or angiogram is very helpful at stratifying
patients to a low risk of ACS and CAD, but they do not
definitively rule out the diagnosis. B
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« Female, diabetic, and elderly patients are more likely to have
anginal symptoms represented by dyspnea, vomiting, di-
aphoresis, or generalized weakness.

« Acute coronary syndrome (myocardial ischemia and infarc-
tion), aortic dissection, pulmonary embolism, pericarditis
with cardiac tamponade, myocarditis, tension pneumotho-
rax, and esophageal rupture—some of which could present
to urgent care, initially—may be the most rapidly fatal con-
ditions associated with chest pain.

« Human immunodeficiency virus has recently been con-
firmed to be an independent risk factor for premature ath-
erosclerosis, possibly owing to endothelial injury to coronary
vessels, initiating an inflammatory cascade that leads ulti-
mately atherosclerotic lesions.

» ECG and cardiac biomarkers may be useful in confirming
the presence of ACS in patients with ongoing symptoms,
but not in ruling it out.
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