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The Overdiagnosis of Myocardial Infarction

Andy Lazris, MD, and Alan Roth, DO
Patient perspective by Helen Haskell and John James

CASE SCENARIO

A 72-year-old man with a history of well-controlled hyperten-
sion, stage 3a chronic kidney disease, supraventricular tachy-
cardia, and gout went to the emergency department (ED) after
nearly fainting while mowing his lawn. After a long wait, the
ED staff took blood, started intravenous fluids, and obtained
an electrocardiogram (ECG). A few hours later, the ED physi-
cian informed the patient that results of the blood test showed
a slightly elevated troponin level, which could suggest a heart
attack. The patient told the physician that he felt fine other
than still being a bit dizzy; he asked why the blood test was
done and what was going to be done about his dizziness. The
physician explained that the laboratory tests were routine for
someone his age after a near-fainting spell. The physician also
told the patient that he would need to stay in the hospital for
two more troponin tests and an echocardiogram. Several hours
later, a cardiologist informed the patient that he may have had
a small heart attack based on the troponin levels but that the
ECG and echocardiogram results were normal. The patient was
admitted to the hospital overnight for further testing. He was
relieved that the heart attack was discovered, but when he asked
about the cause of his dizziness, he did not receive any answers.

CLINICAL COMMENTARY

In her book 7he Danger Within Us, medical journalist Jeanne
Lenzer discussed the introduction of highly sensitive blood tests
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in the late 1970s to detect even very small myocardial infarc-
tions (MIs).! Previously, MIs were diagnosed by a combination
of symptoms, ECG changes, and elevations in creatine kinase.
With the new, more sensitive tests, MIs could be diagnosed in
patients without any classic symptoms or ECG abnormalities.
The case fatality rate of MIs declined markedly at that time,
but the mortality rate remained consistent. This was due to
clinicians diagnosing more MIs, thus increasing the denomi-
nator (total MIs) without changing the numerator (MI deaths).

Today, many EDs measure troponin levels even in patients
without signs or symptoms of MIs, thus increasing the number
of patients with an MI diagnosis.? In one study, 27% of patients
admitted to the ED received troponin testing, most of whom
did not present with symptoms suggesting a cardiac diagnosis.?

Diagnosis of Ml

Researchers and cardiologists previously thought that evalu-
ation using only clinical and ECG criteria, followed by con-
firmatory echocardiography or cardiac catheterization, missed
some MIs, leading to increased mortality and morbidity.?
Troponin is a highly sensitive laboratory assay that measures
myocardial injury. The introduction of troponin testing in the
1990s increased the ability of physicians to identify myocar-
dial damage. Normal troponin values are defined as falling
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Troponin levels can be elevated in the setting of chronic
conditions, such as inflammatory disease, autoimmune
disease, and chronic renal insufficiency, and age older than
70 years. Increased levels can also be a result of noncardiac
triggers that lead to insufficient myocardial blood flow,
such as pulmonary emboli, infection, low oxygen states,
and running a marathon.

When checked indiscriminately in patients without classic
cardiac symptoms, the positive predictive value of tropo-
nin testing for type 1 myocardial infarction is low.

Overdiagnosis of type 2 myocardial infarction, which is
defined as reduced cardiac blood flow without coronary
artery occlusion, can lead to overtreatment and unnec-
essary testing without improved health outcomes.
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into the 99th percentile for young, healthy patients. Troponin
elevations in conjunction with other abnormal findings (eg,
clinical, ECG, echocardiographic) are considered diagnostic of
MI. Sequential increases in troponin levels over time can also
help diagnose M1 in the absence of other parameters.’

Although troponin levels are highly sensitive, they are not
specific for type 1 MI, in which closure of myocardial vessels
results in cardiac damage, and have very low positive predictive
value in the absence of other criteria. The positive predictive value
is much lower in the United States compared with the United
Kingdom (16.4% vs 59.7%) due to the higher rate of troponin
testing in the United States and the low pretest probability of
MI in patients for whom troponin tests are ordered.® In fact,
approximately one-fifth of patients admitted to EDs have ele-
vated troponin levels, and most are not having a type 1 MI” A
type 2 M1 is diagnosed in patients who meet troponin criteria
for an MI but do not have obstructive coronary artery disease.
The prevalence of type 2 MI diagnoses has increased with the
use of troponin testing.®

The Prognosis for Ml With High Troponin Levels
Recent evidence points to an overall reduction in mortality
from MIs in the United States.” However, many diagnosed
MIs have no associated coronary obstruction. Studies indicate
that patients who present with a high baseline troponin level
or with a dynamic troponin level that increases with time, but
who have no obstructive disease, are not at an increased risk
for poor cardiac outcomes. The overall cardiac mortality rate
of these patients is no different than their matched population
cohort, and outcomes are not improved with regular cardiac
testing or use of drugs prescribed for secondary prevention (eg,
aspirin, statins, clopidogrel).?®

Causes of High Troponin Levels
Various conditions can cause the production of heterophile
antibodies that falsely elevate troponin levels (eg, autoim-
mune conditions, such as systemic lupus erythematosus or
rheumatoid archritis; elevated alkaline phosphatase or bili-
rubin levels; hemolysis; and immune complex formation).!>!2
However, as one researcher states, the absence of obstructive
coronary artery disease in the setting of high troponin levels
is not a false-positive because it does represent cardiac injury."
But is it appropriate to label such an injury as an MI? Sep-
sis, pulmonary embolism, myocardial irritation, rapid heart
thythms, acute congestive heart failure, and even running
a marathon can trigger dynamic changes in troponin levels
and likely cause some degree of myocardial injury, without
representing ML!#1

Similarly, conditions such as chronic obstructive pulmonary
disease, chronic renal insufficiency, and some inflammatory
conditions (eg, gout, infections, cancer) can increase troponin
levels."* Factors such as age older than 70 years and male sex
are also associated with higher baseline troponin values, and
most studies of type 2 MIs exclude people who are older or who

have comorbid conditions.'
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There is less knowledge about how medicines and medi-
cal interventions can affect troponin levels. In all such cases,
patients can present to the ED with noncardiac symptoms,
undergo troponin tests, and then be told they may have had
an MI.

The Danger of Overdiagnosis

The use of a single troponin measurement with other crite-
ria for diagnosis—so-called universal definition of MI crite-
ria—can overdiagnose MIs because of the high prevalence of
elevated troponin levels in patients who are older or who have
comorbidities.>* Similarly, dynamic troponin level increases
can occur from benign or noncardiac conditions. This could
lead to further laboratory testing to establish the stability of
troponin levels, echocardiography, and sometimes catheteriza-
tion. It could also lead to a diagnosis of type 2 M1, prompting
a cascade of further testing and adverse emotional and physical
repercussions without any proven benefit.’

One study found that in patients with high troponin levels, a
diagnosis of type 2 MI leads to higher use of cardiac angiogra-
phy (39% vs 5%) and secondary prevention, with no mortality
benefit over 5 years.® These patients live with the burden of an
MI diagnosis, which can lead to depression, insurance and job
instability, unnecessary testing and treatment, increased costs,

and potentially physical harm without improved outcomes.*!2

How to Address Overdiagnosis

Routine troponin measurement should be performed in the
ED only as part of a clinical and ECG diagnostic process when
subjective reports or objective findings suggest MI. In addition,
it is important for physicians to understand that mild troponin
elevations that do not increase with time in older patients or
those with comorbid conditions should not be labeled as an
MI. Finally, it is crucial to recognize that dynamic increases in
troponin levels can result from causes as benign as intense exer-
cise and as worrisome as a pulmonary embolism and should not
all be ascribed to Mls. Physicians should avoid overdiagnosing
type 2 MI when other factors that could elevate troponin levels
are present, thus preventing the cascade of unnecessary testing,
overtreatment, and mental and physical risk in the absence of
meaningful clinical benefit.

PATIENT PERSPECTIVE

10 us, this seems to be a case where the primary symptom reported
by the patient (near-syncope under stress) was ignored in favor
of a biased interpretation of the laboratory findings. The patient
should have been told that the slight elevation in troponin level
could be due to other causes besides an M1, since the ECG and
echocardiogram results were normal and he had numerous medical
conditions that could have contributed to such a finding. Treating
this patient’s evaluation as routine for someone of his age with a
“fainting spell” seems to be misapplied, cookie-cutter medicine.
The patient was right to ask about the cause of his dizziness.

We both have had family members who underwent this sort of
cardiac testing in the ED when the undiscovered and uninvestigated
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cause of their syncope was something entirely different. We presume
that the ED physician in this case was exercising caution to not
miss a diagnosis by ordering additional tests, but the cardiologist
should have been more reassuring to the patient that the weight
of evidence did not indicate that he had an MI. We both live in
places where summer heat is high and prolonged. If this incident
took place with that sort of backdrop, then an electrolyte imbalance
or dehydration could also have been suspected. Presumably, the
Jformer possibility was ruled out by the blood tests. We also wonder
if the patient’s medications had anything to do with the dizziness.
Did he accidentally take two doses of the antihypertensive medica-
tions? If we were accompanying this patient to the ED, we would
have asked such questions.

RESOLUTION OF CASE

The patient went to his primary care physician after hospital-
ization. Together, they discussed the lack of prognostic value
of the tests performed at the hospital and that the patient most
likely did not have a heart attack or coronary artery disease. The
chronic renal insufficiency, inflammatory gout, and supraven-
tricular tachycardia, along with his age, could have accounted
for the increased troponin level. The primary care physician
informed the patient that the high troponin level was unrelated
to the near-syncopal episode and that he may just have been
dehydrated. Together, the physician and patient approached the
ED director to discuss avoiding the use of troponin tests in the
absence of chest pain or other relevant symptoms.
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