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With increasing atrial septal defect (ASD) repairs, more women of childbearing age will have ASD closure devices. Current

ASD closure trials have excluded women planning pregnancy, making their management challenging. We present a

pregnant woman, with a repaired ASD, who presented with device-related infective endocarditis. (Level of Difficulty:

Beginner.) (J Am Coll Cardiol Case Rep 2021;3:300–3) © 2021 Published by Elsevier on behalf of the American College of

Cardiology Foundation. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).
A 29-year-old G1P0 woman at 20 weeks’ gesta-
tion, with a history of atrial septal defect
(ASD) closure, presented with fevers and

myalgias. Physical examination and imaging
demonstrated Janeway lesions and patchy bilateral
pulmonary infiltrates concerning for septic emboli.
She was treated with vancomycin and ceftriaxone
starting on day 2 of hospitalization and blood cul-
tures grew methicillin-sensitive Staphylococcus
aureus.
EARNING OBJECTIVES

To review the current indications for pro-
phylactic antibiotic therapy after ASD
closure.
To understand the challenges of treating IE
during pregnancy.
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PAST MEDICAL HISTORY

The patient’s medical history was significant only for
an ASD, which was closed percutaneously using an
Amplatzer device (Abbott Medical, Plymouth, Minne-
sota) 7 months before presentation, at another insti-
tution, for primary stroke prevention. Before device
placement, she described episodes of migraines,
which were attributed to her ASD. In addition, her
father had been treated with an ASD closure device
after a cryptogenic stroke. During the year following
ASD closure, she underwent multiple dental cleanings
and received prophylactic antibiotics during the first
6 months after ASD closure, in accordance with
American Heart Association guidelines (1).

DIFFERENTIAL DIAGNOSIS

Given the patient’s history of ASD closure with a
prosthetic device, positive blood cultures, and
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AB BR E V I A T I O N S

AND ACRONYM S

ASD = atrial septal defect

CHD = congenital heart disease

IE = infective endocarditis

PFO = patent foramen ovale

TEE = transesophageal

echocardiogram

TTE = transthoracic

echocardiogram
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bilateral pulmonary infiltrates suggestive of septic
emboli, the leading differential diagnosis was infec-
tive endocarditis (IE). Other differential diagnoses
included bacteremia from complicated pneumonia
and infectious vasculitis.

INVESTIGATIONS

Initial transthoracic echocardiogram (TTE) showed a
well-seated Amplatzer device with no residual shunt
and no vegetations. Because of persistent bacteremia
and high suspicion of IE, a transesophageal echocar-
diogram (TEE) was obtained that demonstrated a
2.3 � 1.1-cm. mobile tissue density on the left atrial
surface of the device, consistent with a vegetation
(Figure 1, Video 1).

MANAGEMENT

On day 5 of hospitalization, she developed visual field
deficits concerning for septic emboli. Although the
patient hoped to delay surgery until the infant was
viable, the obstetrics, infectious disease, and cardio-
thoracic surgery teams concluded that the balance of
risks favored urgent surgery, given the persistent
bacteremia and visual disturbances due to systemic
embolization. After extensive multidisciplinary dis-
cussions with the patient, a decision was made to
pursue surgery. At 20 weeks’ gestation, she was taken
for emergent surgery where the vegetation and
Amplatzer device were successfully removed and the
interatrial septum was repaired with a pericardial
patch.

DISCUSSION

Cardiac disease complicates 1% to 4% of all preg-
nancies in the United States and accounts for 10% to
25% of maternal mortality (2). IE is an infection of
damaged endothelial cells, particularly valve leaflets,
with an incidence of 5 to 7 per 100,000 patient-years
and has a poor prognosis, with in-hospital mortality
rates as high as 15% to 20% at 1 year (3). A systematic
review looking at IE in pregnancy estimated maternal
and fetal mortality rates of 11% and 14%, respectively;
however, this was thought to be an underestimation,
as not all cases of pregnancy-related IE are published.
Major risk factors for pregnancy-related IE are intra-
venous drug use, congenital heart disease (CHD), and
rheumatic heart disease. Underlying heart disease
remains a significant risk factor, as 34% of the
included patients in the systematic review had pre-
disposing cardiac conditions (4). Incidence of IE in
adults with CHD is much higher, at approximately
0.9 to 1.3 cases per 1,000 patient-years, with a
20% recurrence rate (5). Lifelong antibiotic
prophylaxis before dental procedures is
indicated in unrepaired cyanotic congenital
heart defects and in repaired defects with
residual shunt or valvular regurgitation.
Prophylaxis before dental procedures is also
recommended for the first 6 months
following successful defect repair (1). Pros-
thetic device IE at 1 year after ASD closure is
extremely rare. In a recent case series of 22

patients with IE, none were reported at or after the 1-
year mark (6). Bacterial seeding that causes infection
likely occurs before complete neo-endothelialization
of the prosthetic device, which is thought to occur
between 1 and 3 months after implantation (7). Our
patient developed IE 7 months after ASD closure, at
that point complete neo-endothelization was ex-
pected to be complete, especially because no residual
shunt was seen on TTE. Although our patient
received appropriate antibiotic prophylaxis in the
high-risk period after device placement, her presen-
tation of IE suggests that some patients may require
prophylactic antibiotics beyond 6 months. It is
possible pregnancy may potentially lead to immuno-
compromised state, therefore increasing the risk of
IE.

ASDs and patent foramen ovales (PFOs) occur
when there is a failure to close the communication
between the right and left atria. Although an ASD is
a deficiency in the atrial septum resulting in failure
to overlap, causing continuous left-to-right shunt-
ing, a PFO is not a defect of the true septum but
rather a failure of fusion of the primum and secun-
dum atrial septa. This failure creates a flap valve
opening that results in a transient right-to-left shunt
when right atrial pressures exceed left atrial pres-
sures. Although recent trials have demonstrated that
PFO closure, as compared with antiplatelet or anti-
coagulation alone, reduces the risk of recurrent
cryptogenic stroke, PFO closure has not been shown
to be an effective migraine treatment (8,9). Although
studies of transcatheter closure of ASDs did not
indicate whether or not pregnant women were
included, PFO closure trials specifically excluded
women who were pregnant, lactating, or had a
desire to become pregnant (9,10). The RESPECT
(Randomized Evaluation of Recurrent Stroke
Comparing PFO Closure to Established Current
Standard of Care Treatment) trial excluded women
who intended to become pregnant within the next
year and the Gore REDUCE (GORE HELEX Septal
Occluder/GORE CARDIOFORM Septal Occluder and
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FIGURE 1 TEE and Intraoperative Images Showing Large Vegetation on ASD Closure Device

(A) TEE mid esophageal 5-chamber view showing large, mobile vegetation attached to the left atrial surface of an Amplatzer device. (B) TEE

mid esophageal 4-chamber view showing point of attachment of the vegetation to the device. (C) Three-dimensional TEE image showing

thickening and tissue densities between the 2 arms of the device consistent with an infectious process. (D) Intraoperative image showing

epithelialization of the Amplatzer device in the center of the image. ASD ¼ atrial septal defect; aTV ¼ anterior tricuspid valve; IVC ¼ inferior

vena cava; RAA ¼ right atrial appendage; RAa ¼ right atriotomy; TEE ¼ transesophageal echocardiogram.
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Antiplatelet Medical Management for Reduction of
Recurrent Stroke or Imaging-Confirmed TIA in Pa-
tients With Patent Foramen Ovale) trial excluded
women planning to become pregnant within the
next 2 years (8). Each of the PFO closure trials had
strict entry criteria and therefore clinical application
is most appropriate for patients who are not plan-
ning pregnancy in the near future and are younger
than 60 years, with moderate to large interatrial
shunt and/or an atrial septal aneurysm (8).

Special anesthetic considerations were made before
both TEE and surgery for our patient. Before the TEE,
pre-procedural planning with the cardiac team
enabled a focused examination to obtain views of the
suspected area of IE to minimize procedure time and
discomfort. Only topical, rather than systemic, anes-
thesia was used to avoid reduction in cardiac output
and fetal hypoperfusion. During surgery, the most
important consideration was the avoidance of sudden
changes in cardiac output and early implementation of
extracorporeal membrane oxygenation to maintain
perfusion of the fetus, if necessary.

FOLLOW-UP

The patient had an uncomplicated postoperative
course and went on to deliver a healthy infant
without any sequelae of IE 17 weeks after surgery.
Repeat TTE at 6 and 12 months post-procedure
demonstrated no evidence of interatrial shunt. Both
mother and child continue to do well 1 year after
surgery. The subject of this case report provided
consent to publication, which was obtained through
our institution’s standard protocol.
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CONCLUSIONS

IE of an intracardiac closure device is rare and can
present unique challenges in pregnant patients.
Although indications for ASD and PFO closure are
increasing with recent trials, they largely exclude
women planning pregnancy. Duration of antibiotic
prophylaxis may need to be prolonged beyond
6 months in those with prosthetic intracardiac de-
vices for CHD.
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