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Abstract

Aerococcus urinae is a rare organism infrequently isolated from cul-
tures. Mostly known to cause urinary tract infection, it can cause bac-
teremia leading to severe urosepsis and infective endocarditis. Embo-
lization is frequently reported with Aerococcus urinae endocarditis
(AUE); hence, the presentation is highly variable. Sequelae such as
various central nervous system manifestations, sepsis, valvular regur-
gitation with heart failure and even coronary artery involvement have
been reported. We report a case of a 58-year-old man with AUE of
the aortic valve, severe aortic regurgitation and embolic stroke as a
result of embolization from AUE and ultimately required aortic valve
replacement. Our case highlights this rare cause of endocarditis and
offers insight into the variability of patient presentation and risk fac-
tors to consider.

Keywords: Aerococcus urinae; Aerococcus urinae endocarditis; In-
fective endocarditis

Introduction

Aerococcus urinae (AU) is an alpha-hemolytic, coagulase-
negative, gram-positive coccus. These features are similar
to streptococci and enterococci species and it also resembles
staphylococci as it forms in clusters [1]. This explains why
it has historically been misdiagnosed. As isolation techniques
improve, aerococcus is being identified more frequently. It was
initially described in 1938 and was referred to as an “altered
streptococci” and it was thought to be a non-pathogenic con-
taminant [2]. In the early 1950s, it was identified as a single
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species [3]. Due to advancements in identification techniques,
aerococci were further divided into 4. viridians and A. urinae
using 16sRNA sequencing in 1992 [4]. So far seven species of
aerococcus have been identified, two of which are not found in
humans. The species are ubiquitous in the environment. It can
be found in soil, air and in the microbiota of certain mammals.
We report a case of Aerococcus urinae endocarditis (AUE) that
presented as an acute thromboembolic stroke and managed
with intravenous (IV) antibiotics and aortic valve replacement
(AVR).

Case Report

A 58-year-old African-American man with hypertension, hy-
perlipidemia and polysubstance abuse presented with dysar-
thria and unsteady gate. His speech was incoherent, was slow
to comprehend and his gait was also abnormal that was de-
scribed as “wobbly” by his brother. No specific focal deficits
were reported. He had recently developed urinary incontinence
and was treated for a possible urinary tract infection (UTI)
within the preceding 2 months. He smoked almost a pack a day
for almost 45 years and was drinking a bottle of liquor every
other day. On physical examination, he was vitally stable, alert
and oriented but had a blunted affect. Although slow to com-
prehend, he was able to follow commands, had noticeable dys-
arthria and difficulty with balance while ambulating, but not
to the point of falling. Rest of the neurologic exam including
cranial nerves, sensory and motor systems was grossly intact.
Cardiac exam revealed regular rate and rhythm with an II/VI
diastolic murmur at the left sternal border. Physical exam also
revealed phimosis.

Initial computed tomography (CT) of the head without
contrast was negative for intracranial hemorrhage (ICH). How-
ever, it did reveal patchy bifrontal white matter hypodensities
(Fig. 1). Neurology was consulted for stroke evaluation as the
findings were deemed suspicious for cardioembolic source of
stroke. Acute infarcts in the middle cerebral artery (MCA) ter-
ritory and to a lesser extent the anterior cerebral artery (ACA)
distributions were reported on magnetic resonance imaging
(MRI) of the brain (Fig. 2). Magnetic resonance angiography
(MRA) of the head and neck was normal. The initial transtho-
racic echocardiogram (TTE) showed 8 X 9 mm aortic valve
vegetation with significant aortic regurgitation. The subsequent
transesophageal echocardiogram (TEE) reported an 18 x 5 mm
vegetation on the aortic valve (Fig. 3) with severe, eccentric
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Figure 1. CT of head WO: patchy bifrontal white matter hypodensities
(red arrows). CT: computed tomography; WO: without contrast.

aortic regurgitation (Fig. 4). The patient was given a diagnosis
of possible endocarditis as he met one major criterion (posi-
tive TTE for vegetation) and one minor criterion (embolic phe-
nomenon) of the Duke criteria for infective endocarditis (IE).
Antibiotics were held initially as the patient did not have sign
and symptoms of infection or sepsis. Daily blood cultures were
obtained for the first 3 days which were preliminarily reported
negative. However, the patient developed fever and tachycardia
on day 5 of the hospitalization and was started on empiric van-
comycin and cefazolin. The following day, blood cultures ex-
hibited growth of gram-positive cocci and were later identified
as AU (Fig. 5). An episode of transient facial droop and weak-
ness also occurred during this time that resolved spontaneously
likely representing a transient ischemia attack (TIA).
Unfortunately, the patient had an eventful hospital course.
He developed pulmonary edema and required transfer to the
intensive care unit for mechanical ventilatory support. Surgical

Figure 2. MRI of head WO: acute infarcts in the MCA distributions and
ACA distributions, to a lesser extent (red arrows). MRI: magnetic reso-
nance imaging; WO: without contrast; MCA: middle cerebral artery;
ACA: anterior cerebral artery.

66 Articles © The authors | Journal compilation © ] Med Cases and Elmer Press Inc™

Figure 3. TEE: a large mobile vegetation is seen on right coronary cusp
with severe aortic valve regurgitation (red arrows). TEE: transesopha-
geal echocardiogram.

AVR was performed (on hospital day 10) with a porcine bio-
prosthetic valve (Fig. 6). Anticoagulation with warfarin was
started with a goal international normalized ratio (INR) of 2 -
3. Antibiotics were switched to vancomycin and nafcillin with
the latter being eventually discontinued as the patient showed
improvement. He received a total of 6 weeks of antibiotics
therapy with vancomycin.

Discussion

The incidence of UTI with AU is rare and the progression to
an associated blood stream infection (BSI) is even less likely,
which are estimated approximately 54 per 1,000,000/year for
UTTI and 3 per 1,000,000/year for BSI [5]. Less than 50 cases
of AUE have been reported in literature so far [6]. AU accounts
for approximately 0.2-0.8% of all UTIs [7, 8]. The most iden-
tified risk factors are underlying urologic conditions and old
age [5, 9]. The urologic abnormalities include benign prostatic
hyperplasia (BPH), urinary tract catheters, phimosis, urethral
meatus stenosis, recurrent UTIs and genitourinary malignancy,
with benign prostatic hyperplasia (BPH) being the most com-
monly associated abnormality given its prevalence [2, 7, 10,
11]. Kotkar et al reported a case that had phimosis as well as
urethral meatus stenosis [11]. Our patient also had phimosis
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Figure 4. Echo: severe aortic valve regurgitation on colored Doppler flow (white arrow).

on presentation as well. Comorbid conditions such as diabetes
mellitus, ischemic heart disease and tumors have also been de-
scribed as risk factors [5, 12]. The average age of 29 patients
in a literature review done in 2017 was 66.7 years [13], while
it was 72 years for a review of 43 cases in 2018 [6]. There are
very few cases of younger patients. Dysango et al reported two
cases of patients aged 24 and 51 years [14].

Organism identification is challenging as it can sometimes
be misidentified as other cocci on cultures. Once a culture
results in a gram-positive, catalase-negative coccus that has
alpha-hemolysis in blood agar, it is often terminated with the
assumption that the causative agent is an alpha-hemolytic strep-
tococcus [3]. Although aerococci appear as pairs, tetrads or in
clusters like staphylococci, they do not produce catalase [8,
15]. They resemble streptococci in that they are alpha-hemo-

Figure 5. Isolate growing on blood agar, from our microbiology lab:
University of South Alabama Health University Hospital.
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lytic on blood agar plates, displaying small semi-transparent
colonies (Fig. 5). AU grows under aerobic and anaerobic con-
ditions [15]. It also forms biofilms by activating platelets on in-
fected structures, which contributes to its pathogenesis and re-
sults in suboptimal host defense [16]. More rapid and accurate
identification is possible with matrix-assisted laser desorption
ionization time-of-flight mass spectrometry (MALDI-TOF
MS) [8]. Sequencing of the gene encoding 16SrRNA continues
to remain the gold standard for identification of aerococci and
separating them from other genera and each other [8, 17, 18].
However, this is impractical for routine clinical purposes as it
is expensive, time-consuming and not available in all facilities.
Biochemical characteristics are given in Table 1 [8, 16, 17].
The presenting symptoms of AUE are similar to endo-
carditis with other pathogens and include fever, shortness of
breath (potentially due to pulmonary edema from valvular dys-
function), malaise and in severe cases septic shock [19, 20].
Fever was present in all 16 patients in the study conducted by
the Swedish Registry of Infective Endocarditis (SRIE) group.
Fourteen patients in that registry had definite IE and two had
possible IE, based on modified Duke criteria [18]. Our patient
presented with altered mental status and imaging suggested
cardioembolic stroke. Possible endocarditis was entertained in
our patient based on the modified Duke criteria.
Complications reported in AUE are highly varied, mostly
related to embolization. The first literature review done by Eb-
nother et al in 2002 reported the rate of embolization with AUE
is higher as compared to other pathogens (55% or 6/11 pa-
tients) [21]. This phenomenon was reported to be 40% (12/29
patients) in a literature review in 2017 [13]. This might suggest
an overestimation due to limited number of cases reported so
far and the number will decline when more cases are reported.
Embolization most commonly occurs to the central nervous
system, resulting in neurologic deficits including hemiplegia
[10, 22-24] or transient ischemic attack [25]. Embolization to
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Figure 6. Normal structure and function of bioprosthetic valve (red arrow).

the right coronary artery leading to an acute myocardial infarc-
tion has also been reported [11]. AUE leading to sepsis with
multiorgan failure [18, 20, 21, 26, 27] and heart failure from
mitral or aortic valve endocarditis causing significant regurgi-
tation or stenosis have also been reported [7, 16, 28].

The treatment of aerococcal UTI and AUE is empiric and
based on the cases reported so far as no formal guidelines exist
due to the rarity of these cases and lack of clinical evidence.
Very low minimum inhibitory concentrations (MICs) for peni-
cillin and relatively low MICs for cephalosporins and carbap-
enems have been found for both A. urinae and A. Sanguinicola
[6, 29]. The mainstay of treatment has been beta-lactams for
AUE [30]. The most recent literature review in 2019 exam-
ined 45 patients and all patients received beta-lactams except

Table 1. Biochemical Features of Aerococcus Species

Test A. urinae
Production of acid from:
Lactose

Maltose

+

Mannitol
Ribose

Sucrose

+ < +

Trehalose
Production of:
Arginine dihydrolase -
B-Glucuronidase 4

Pyroglutamic acid arylamidase -

V: variable. Table obtained from [8, 16, 17].
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A. sanguinicola

for one case where treatment was not reported. It was mostly
used in combination with other antibiotics, most common be-
ing an aminoglycoside (38/45 patients) due to its synergistic
effect. The mean duration of treatment was 2 - 12 weeks [30].
Interestingly, the resistance of aerococcus species to amino-
glycosides is either low or high, and AU shows the highest
MICs, but a synergistic killing effect on two AUE isolates in
vitro was found when penicillin was combined with netilm-
icin or gentamicin [6, 23, 29]. AU is intrinsically resistant to
sulphonamides (like enterococci) and fluoroquinolones. Re-
sistance to trimethoprim is also reported but that seems to be
dependent on the medium used [3, 31-34]. Our patient had a
very recent history of UTI treated empirically with trimetho-
prim/sulfamethoxazole as an outpatient, but no cultures were

A. viridans A. christensii A. urinaehominis
+ - -

+ - +

v - -

v -

+ -

+ - -

A% - =F

+ - -
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collected, and resistance likely explains failure of treatment.
In vitro studies on AU demonstrate susceptibility to amoxicil-
lin, cefotaxime, ceftriaxone, meropenem, linezolid, rifampin
and vancomycin. There is variable resistance to clindamycin,
erythromycin and levofloxacin [32, 33, 35]. The duration of
treatment for UTI and phlegmon is 10 days, ranging from 14
to 28 days for BSI and 42 days for endocarditis [30]. Infor-
mation on surgical or non-surgical management is provided in
26 cases only while 20 cases do not mention any information;
46.2% (12/26) had surgery while 53.8% (14/26) did not have
surgical intervention [30]. A mortality of 50% (14/29) was re-
ported in earlier literature review [ 13] but reported to be 28.2%
(13/45) in the most recent review, which is still 27% higher
than other causes of endocarditis [30] and assumed to be due
to association with increased age and multiple comorbidities.
In contrast, the prognosis was favorable in a study conducted
by SRIE where all 16 patients survived the hospital stay. It is
the largest study done so far, where 14 patients with 4. urinae
and two patients with 4. sanguinicola endocarditis were stud-
ied [18]. The prognosis is favorable in patients who underwent
surgery compared to those who did not (80% survived). Inter-
estingly, all the patients who received beta-lactam as mono-
therapy in combination with surgery survived [30].

Conclusion

AU is a rare etiology of IE with limited number of cases re-
ported in literature to guide its diagnosis and management. The
rate of complications, such as embolization, and the associated
mortality is reported higher for AUE. We believe this is due to
difficulties in correct diagnosis, proper pathogen identification,
patients being older and having multiple comorbidities. There
might be an overestimation of these outcomes due to only com-
plicated and challenging cases being reported. The actual inci-
dence might be underestimated. When promptly and properly
identified and appropriate treatment initiated, the prognosis of
AUE can be favorable with medical therapy alone or combined
with surgery. The goal of this case report is to add important
data to the literature regarding AUE, with specific aim towards
highlighting its low incidence, risk factors, variability of presen-
tation, challenges in diagnosis and treatment options to consider
as there are no clinical data available to guide management.
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