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208 Acute MI Associated with NBTE

Acute Myocardial
Infarction Associated
with Nonbacterial
Thrombotic Endocarditis

Herein, we describe the cases of 4 patients who each experienced a myocardial infarction
in association with nonbacterial thrombotic endocarditis. We discuss the clinical presenta-
tion of this rare condition, distinguish between infective and nonbacterial thrombotic endo-
carditis via a review of the medical literature, and present treatment options for myocardial
infarction that is associated with nonbacterial thrombotic endocarditis. (Tex Heart Inst J
2010;37(2):208-12)

onbacterial thrombotic endocarditis (NBTE) is defined as noninfectious car-
diac valvular vegetations with negative blood cultures.! Approximately 80%
of patients who have NBTE also have an underlying malignancy. Typically,
the presenting symptom of NBTE is systemic or pulmonary embolization.?
Here, we describe and discuss the cases of 4 patients with NBTE who presented
with myocardial infarction (MI).

Case Reports

Patient 1

A 76-year-old man with stage I1IB adenocarcinoma of the lung presented at the hos-
pital with recurrent episodes of confusion. A computed tomographic scan of the head
revealed multiple infarcts that involved the bilateral cerebellar hemispheres and the
left frontoparietal, left posterior temporal, and left occipital regions. A transesophageal
echocardiogram (TEE) showed a 1.3 x 1.1-cm vegetation on the anterior leaflet of the
mitral valve, a normal left ventricular ejection fraction (LVEF), and no other intracar-
diac mass or thrombus. The patient was started on antibiotic therapy; however, the
blood cultures were negative. One week later, he experienced substernal chest pain.
Upon examination, his blood pressure was 122/70 mmHg, and a systolic murmur
was audible at the left lower sternal border. Laboratory tests showed elevated tropo-
nin I with a peak value of 3.82 ng/mL (normal value, <0.4 ng/mL). A 12-lead elec-
trocardiogram (ECG) showed sinus tachycardia with right bundle branch block and
nonspecific ST-T wave changes. The diagnosis of non-ST-elevation myocardial in-
farction (NSTEMI) was made, and the patient was treated with aspirin, B-blockers,
nitrates, and angiotensin-converting enzyme (ACE) inhibitors. Heparin was not ad-
ministered due to the patient’s history of recent hematuria and thrombocytopenia. He
died within 4 days due to multiorgan failure.

Patient 2

A 53-year-old man with esophageal cancer presented at the hospital with chest pain
and dyspnea. He was intubated and was treated for respiratory failure. Upon exam-
ination, his blood pressure was 117/50 mmHg, and a systolic murmur was heard at
the apex. Laboratory tests revealed elevated serum troponin I with a peak value of
7.82 ng/mL (normal value, <0.4 ng/mL). A 12-lead ECG showed ST-segment eleva-
tion in leads II, I1I, and aVF, which suggested an acute inferior-wall MI (Fig. 1). The
diagnosis of ST-elevation myocardial infarction (STEMI) was made. A transthoracic
echocardiogram (TTE) disclosed a 1.1 x 0.6-cm vegetation on the anterior leaflet of
the mitral valve, mild mitral regurgitation, normal LVEF, and no other intracardiac
mass or thrombus (Fig. 2). Blood cultures were negative, and the patient was given no
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Fig. 1 Patient 2. A 12-lead electrocardiogram shows ST-segment
elevation in leads II, Ill, and aVF.
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Fig. 2 Patient 2. Transthoracic echocardiogram shows a vegeta-
tion (arrow) on the anterior leaflet of the mitral valve.

antibiotic therapy. A computed tomographic scan of the
brain showed 2 areas of cortical ischemia that involved
the right middle cerebral artery (MCA). The patient
was treated with aspirin, B-blockers, and unfractionat-
ed heparin. He developed renal failure and died within
4 days due to multiorgan failure.

Patient 3

A 55-year-old man with stage IV adenocarcinoma of the
lung presented at the hospital with dyspnea, for which he
was intubated. His blood pressure was 120/70 mmHg,
and auscultation revealed crepitations and bilateral
wheezing. A chest radiograph showed bilateral pulmo-
nary consolidation that spared the apices, and small bi-
lateral effusions. A 12-lead ECG showed ST-segment
elevation in leads V, through Vi, which suggested an
acute MI. Laboratory tests revealed elevated troponin
I with a peak value of 1.30 ng/mL (normal value, <0.4
ng/mL). The diagnosis of STEMI was made. The pa-
tient was started on antibiotic therapy. Blood cultures
were negative. A TTE disclosed a 1.2 x 0.6-cm vege-
tation on the posterior leaflet of the mitral valve, mild
mitral regurgitation with a normal LVEF, and no other
intracardiac mass or thrombus. The patient was treated
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with aspirin, ACE inhibitors, diuretics, and intravenous
nitroglycerin. He developed disseminated intravascular
coagulation with renal failure and died within 3 days
due to multiorgan failure.

Patient 4

A 44-year-old woman with stage I1IB non-small-cell
lung cancer presented at the hospital with slurred speech
and abnormal gait, dragging her left foot. A compur
ed tomographic scan of the brain showed a large right-
MCA infarct. A TTE revealed a vegetation on the aortic
valve and mild-to-moderate aortic insufficiency. A TEE
disclosed a 0.8 x 0.4-cm vegetation on the right coro-
nary cusp, a normal LVEF, and no other intracardiac
mass or thrombus. The patient was empirically started
on antibiotic therapy. Blood cultures were negative. Two
days later, she developed substernal chest pain. Upon
examination, her blood pressure was 130/80 mmHg,
and auscultation revealed a diastolic murmur that was
consistent with aortic regurgitation. Laboratory tests
showed elevated troponin I with a peak value of 1.79
ng/mL (normal value, <0.4 ng/mL). A 12-lead ECG
showed sinus rhythm with no ischemic changes. The
diagnosis of NSTEMI was made, and the patient was
treated with aspirin, B-blockers, and clopidogrel. She
died 2 months later due to progression of the cancer.

Discussion

Nonbacterial thrombotic endocarditis is characterized
by the deposition of small masses of fibrin and other
blood components on the leaflets of the cardiac valves.
In contrast with vegetations of infective endocarditis
(IE), the valvular lesions of NBTE are sterile and only
loosely attached to the underlying valve. They usually
occur along the line of closure of the leaflets or cusps.
Histologically, the lesions are composed of bland throm-
bus without accompanying inflammartory reaction or
valvular damage,’ although grossly valvular thickening
has been found in some patients.” The vegetations in
NBTE vary in size from 0.1 to 2 cm at their greatest
diameter.” Approximately 82% of the involved valves
in NBTE are normal and undamaged.® Nonbacterial
thrombotic endocarditis is associated with malignan-
cy and other conditions that promote hypercoagulabil-
ity, such as burns, sepsis, and the presence of indwelling
catheters.” The incidence and frequency of a particu-
lar type of malignancy seem to vary geographically. In
an autopsy sample of patients in the United States, the
prevalence of endocarditis was only 0.96%; lung tumor
was the most frequently observed malignancy in associ-
ation with it.* In another study from the United States,
mucin-producing adenocarcinoma of the lung was the
most typically associated malignancy, followed by ad-
enocarcinoma of the ovary”’ In contrast, in an autop-
sy study in Japan, the prevalence of NTBE was 2.4%,
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and malignant neoplasms of the lower gastrointestinal
tract, thyroid, and female genitourinary system were
more prevalent than was lung neoplasm.” Of our 4 pa-
tients with NBTE, 3 had lung cancer and 1 had esoph-
ageal cancer.

At our institution, 2,463 autopsy records from 1972
through 1976 showed that 1.3% of the patients had
NBTE and that the annual incidence increased from
0.8% in 1972 t0 2.3% in 1976.” The prevalence of vege-
tations caused by NBTE varies widely in different popu-
lations (range, 0.3%-9.3%).” Nonbacterial thrombotic
endocarditis typically involves the left side of the heart
and most frequently affects the mitral valve (70%) and
the aortic valve (33%)." In our series, 3 patients (75%)
had vegetations on the mitral valve and 1 (25%) on the
aortic valve.

Clinical diagnosis of NBTE may be difficult to make,
because murmurs are noted in only one third of affect-
ed patients.® The clinical suspicion of NBTE should be
high when patients present with neurologic symptoms
and thromboembolic complications—and TEE should
be performed promptly, because TTE may fail to show
the vegetation."

The typical clinical presentation of NBTE is systemic
embolization; stroke is the usual manifestation.*"® The

incidence of stroke in patients who have IE is 19%,"
whereas it is more than 33% in patients who have
NBTE.” The most commonly involved territory is the
MCA, usually affecting both hemispheres.” In 1 study,
41% of patients who have NBTE had embolic events
that affected multiple territories, including the cerebral,
coronary, renal, splenic, pulmonary, and gastrointesti-
nal circulation.

Two of our patients initially presented with stroke and
2 with embolic MI. Three had emboli in the brain, and
all had MCA involvement. Two had emboli in the kid-
neys, and 1 of those patients developed disseminated in-
travascular coagulation.

In the absence of angiographic evaluation and patho-
logic specimens, the diagnosis of coronary embolization
due to NTBE in our patients was primarily clinical.
However, in all 4, the blood cultures were negative, and
the presence of valvular vegetations with multiple em-
bolic events supported a diagnosis of NBTE. Due to
the advanced stages of the cancers and to other comor-
bid conditions in our patients, we concluded that they
would not have benefited from more aggressive treat-
ment or invasive approaches to the MI.

The incidence of M1 in patients who have IE is 2.9%,
versus 7.5% in patients who have NBTE.” Chest pain

TABLE I. Review of Published Cases of AMI and CVA in Association with Nonbacterial Thrombotic and Infective

Endocarditis

Valve(s) Clinical Valve
Authors Age/Sex Involved Complications Medications Surgery
Lee PY and Tse HF" 35/F AV, MV, TV CVA Aspirin and No
heparin
Roxas CJ and 39/F MV AMI Thrombolytic Yes
Weekes AJ™® agents
56/M AV AMI N/A Yes
Ortega-Carnicer J, 73/M MV AMI Aspirin, heparin, Yes
etal.” and thrombolytic
agents
Connolly D, et al.”® 50/M AV AMI Aspirin and Yes
thrombolytic
agents
Voss F, et al.? 39/F MV AMI N/A Yes
Glazier JJ, et al.” 37/M AV CVA and AMI Heparin Yes
Ural E, et al.? 59/F AV AMI N/A No
Baek MJ, et al.® 27IM MV AMI N/A Yes
Taniike M, et al.* 64/M — AMI Anticoagulants No
Rabinstein AA, 36/M MV CVA Aspirin, heparin, Yes
etal.» and warfarin
42/F AV CVA and AMI Aspirin and Yes
heparin
38/F MV CVA Heparin and Yes
warfarin

AMI = acute myocardial infarction; AV = aortic valve; CVA = cerebrovascular accident; F = female; M = male; MV = mitral valve;

N/A = not available; TV = tricuspid valve

210 Acute MI Associated with NBTE

Volume 37, Number 2, 2010



is the chief symptom of MI in patients who have endo-
carditis.” Elevated levels of cardiac enzymes are found
in 81% of such patients.” In our series, 3 patients ex-
perienced chest pain, and all 4 had elevated troponin L.
The clinical presentation of MI in patients who have en-
docarditis is similar to that of the general population;
however, due to the absence of collateral vessels, the ef-
fects of coronary occlusion may be more severe in pa-
tients who experience embolic MI." The mechanisms of
myocardial ischemia in patients who have IE are coro-
nary compression secondary to periannular aortic valve
complications, coronary embolism, obstruction of the
coronary ostium due to large vegetations, the presence
of arteriosclerotic coronary lesions, and severe aortic re-
gurgitation."

The initial treatment of patients who experience MI
due to endocarditis is similar to that for atherosclerotic
MI: aspirin, B-blockers, and ACE inhibitors. However,
the administration of thrombolytic agents is contro-
versial, because the use of thrombolytic agents in pa-
tients who sustained a MI due to endocarditis has led
to fatal intracerebral”** and gastrointestinal® bleeding,
Other treatments have included percutaneous coronary
intervention,* coronary artery bypass grafting,' di-
rect surgical embolectomy,” and catheter embolectomy
techniques.? Table I shows a summary of other cases in
the medical literature.>'¢”

Preventing the recurrence of embolic events is a chal-
lenge in patients who have NBTE. In NBTE, the most
effective anticoagulant to prevent recurrent embolic
events is unfractionated heparin.****” Current guide-
lines recommend the use of either full-dose intravenous
unfractionated heparin or subcutaneous low-molecular-
weight heparin.” In cancer-related coagulopathy, anti-
coagulant treatment should be lifelong, because dis-
continuation of anticoagulants has led to catastroph-
ic thromboembolic events in some patients.”® Warfarin
may not provide optimal anticoagulation in NBTE,
because it may not prevent recurrent thromboembolic
events in patients who have malignancy-associated co-
agulopathy.”** The reason for this is unknown, but it
may be due to non-vitamin-K—dependent agents that
are involved in the process of thrombotic coagulopa-
thy in malignancy.”® No large studies have specifical-
ly investigated the use of warfarin in patients who have
NBTE. Anticoagulants are contraindicated in IE be-
cause they increase the rate of cerebral hemorrhage.”*
In patients who have IE, aspirin does not reduce the risk
of embolic events and is associated with an increased
risk of bleeding.”!

Systemic embolization is usually an indication for
valve replacement in patients who have IE.* Converse-
ly, in patients who have NBTE, surgery is undertaken
only when there is severe valvular dysfunction, antico-
agulation is contraindicated, or anticoagulant therapy
has failed to prevent recurrent emboli.” Therapy should
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also be directed toward the primary tumor, because res-
olution of NBTE has been reported after removal of the
tumor.” The overall in-hospital mortality rate for pa-
tients who experience MI due to IE is 64%." There are
no large-scale studies of MI in patients who have endo-
carditis, and there is no consensus regarding the opti-
mal management of these patients. The treatment of
MI due to NBTE is a therapeutic challenge, and each
case should be approached in the context of its clinical
situation.
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