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Streptococcus salivarius, an easily missed and commonly disregarded Viridians strep species, is usually written off
as a culture contaminant, but has been implicated as a rare cause of bacterial endocarditis with serious com-
plications. It is a normal commensal microorganism of the mouth and gut, S. salivarius is usually harmless and
even demonstrates anti-inflammatory properties. However, the literature about the complications of a
S. salivarius bacteremia remains unclear. This case highlights a patient with mycotic aneurysms due to infective
endocarditis in the setting of S. salivarius bacteremia.

1. Introduction

Streptococcus salivarius, a member of the Viridans streptococci family,
is a commensal bacterium of the human oral mucosa and gut, and often
considered a contaminant and an uncommon source of bacteremia. As
one of the first colonizers of the oral cavity and gut after birth,
S. salivarius plays a major role in immune system homeostasis and even
contains anti-inflammatory properties [1,2]. While disseminated infec-
tion of S. salivarius is exceedingly rare, there have been many
well-documented S. salivarius infections in the last decade demon-
strating its capacity to affect the central nervous, cardiovascular,
musculoskeletal, and gastrointestinal systems [3,4].

Viridans streptococci family accounts for roughly 40-60% of infec-
tive endocarditis cases [5]. However, S. salivarius as the causative agent
comprises only a fraction of those cases. In one study, only 4 out of 183
cases of endocarditis (2%) were caused by S. salivarius [6]. The nidus for
infective endocarditis is usually valvular heart disease such as mitral and
aortic stenosis or regurgitation, but in the case of Viridans streptococci,
it may also occur on normal heart valves. Viridans streptococci normally
disseminate into the bloodstream and to the heart via dental lesions and
form vegetations on the heart valves. Infective endocarditis is diagnosed
based on the modified Duke’s criteria (Table 1) and commonly presents
with a low-grade fever (between 98.7 °F and 100.4 °F or 37.5 °C and

38.3 °C), a new onset heart murmur, and one or more of the following:
petechiae, subungual hemorrhages, Janeway lesions, Osler nodes, or
Roth spots.

S. salivarius is also known to cause the formation of mycotic aneu-
rysms. A mycotic aneurysm is an aneurysm due to a disseminated
infection that seeds the arterial intima and is associated with athero-
sclerotic arterial injury. Pro-inflammatory cytokines released due to the
infection attract neutrophils which activate matrix metalloproteinases
and degrade the vessel wall [7,8]. Presentation of mycotic aneurysms
depends on the location of the aneurysm. In the case of cerebral mycotic
aneurysms, critical presentations such as stroke and subarachnoid
hemorrhage are not uncommon [7-9]. In addition, this work has been
reported in accordance with SCARE [10].

2. Case presentation

A 73-year-old male with no significant past medical history pre-
sented with ten days of worsening bilateral hip, neck, and back pain that
significantly limited his mobility. On arrival, the patient demonstrated
stable vital signs and labs were notable for an elevated white blood cell
count of 22,000 (4500 to 11,000 WBCs per microliter) with 93% neu-
trophils and an elevated troponin level to 1.369 ng/mL (0 and 0.4 ng/
mL). Electrocardiogram (ECG) showed normal sinus rhythm with low
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Table 1
Modified Duke’s infective endocarditis criteria [11,14].

Criteria Definitive Infective Possible Not Infective
Endocarditis Infective Endocarditis
Endocarditis
Pathologic
Histologic Vegetation or Short of No pathologic
intracardiac abscess definite, but evidence of infective
present, confirmed by  not rejected endocarditis with
histology showing antibiotic therapy for 4
active endocarditis days or less
OR
Bacteria Demonstrated by Short of No pathologic
culture or histology in  definite, but evidence of infective
a vegetation, or in a not rejected endocarditis with
vegetation that has antibiotic therapy for 4
embolized, or in an days or less
intracardiac abscess
Clinical -
Any one of
the
following
Major 2 Does not apply ~ Resolution of
criteria manifestations of
Minor 5 3 endocarditis, with
criteria antibiotic therapy for 4
Major and 1 major +3 minor 1 major and 1 days or less, or firm
Minor minor alternate diagnosis for

manifestations of
endocarditis. Does not
meet criteria for
possible infective
endocarditis

criteria

Major criteria
A. Supportive laboratory evidence
Typical microorganism for infective endocarditis from two separate blood cultures:
viridans streptococci, Staphylococcus aureus, Streptococcus bovis, HACEK group
(Haemophilus spp. Actinobacillus actinomycetemcomitans, Cardiobacterium
hominis, Eikenella spp., and Kingella kingae) or Community-acquired enterococci, in
the absence of a primary focus
Persistently positive blood culture, defined as recovery of a microorganism consistent
with infective endocarditis from blood cultures drawn more than 12 hours apart or
Persistently positive blood culture, defined as recovery of a microorganism
consistent with infective endocarditis from all of three or a majority of four or more
separate blood cultures, with first and last drawn at least 1 hour apart.
Single positive blood culture for Coxiella burnetti or phase I antibody titer >1:800
B. Evidence of endocardial involvement
Echocardiogram supportive of infective endocarditis.
1. Type of study
TEE recommended as first test in the following patients: a) prosthetic valve
endocarditis; or b) those with at least “possible” endocarditis by clinical criteria; or c)
those with suspected complicated endocarditis, such as paravalvular abscess. TTE
recommended as first test in all other patients
2. Definition of positive findings: oscillating intracardiac mass, on valve or
supporting structures, or in the path of regurgitant jets, or on implanted material,
in the absence of an alternative anatomic explanation or myocardial abscess or new
partial dehiscence of prosthetic valve
C. New valvular regurgitation (increase or change in pre-existing murmur not
sufficient).
Minor Criteria
Predisposing heart condition or Intravenous drug use
Fever>38C (100.4 F)
Vascular phenomena: major arterial emboli, septic pulmonary infarcts, mycotic
aneurysm, intracranial hemorrhage, conjunctival hemorrhage, Janeway lesions
Immunologic phenomena: glomerulonephritis, Osler’s nodes, Roth spots, rheumatoid
factor

Positive blood culture not meeting major criterion as noted previously (Excluding
single positive cultures for coagulase-negative staphylococci and organisms that do
not cause endocarditis) or serologic evidence of active infection with organism
consistent with infective endocarditis

voltage without evidence of T-wave inversion, ST segment elevation or
depression, and the presence of Q-waves. Patient without any chest pain,
palpitation, or shortness of breath.

Physical exam demonstrated normal dentition, high pitched,
“blowing” holo-systolic murmur loudest at the apex, and tenderness
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upon the palpation of the paraspinal lumbar region. All other physical
exam findings were otherwise unremarkable. The blood cultures iden-
tified S. salivarius, which was later confirmed with repeat culture. Given
the sensitivities, the patient was started on a 6-week course of ceftri-
axone and 2-week course of gentamicin. Magnetic resonance imaging
(MRI) of the Lumbar spine demonstrated a likely L4-L5 osteomyelitis-
discitis. Transthoracic echocardiogram (TTE) showed multiple
enhanced lesions noted on the mitral and aortic valve concerning for
vegetation and endocarditis. Transesophageal echocardiogram (TEE)
was subsequently performed which demonstrated multiple vegetations
on the mitral valve with severe mitral regurgitation and multiple veg-
etations on the aortic valve with severe aortic regurgitation. Cardio-
vascular surgery evaluated the patient for valve replacement, however
deferred due to no signs and symptoms of heart failure.

The patient later was found to have a left lower extremity paralysis.
Computed tomography (CT) scans of the brain without contrast,
thoracic spine without contrast and lumbar spine without contrast did
not demonstrate a clear cause of the acute weakness as the exams were
unremarkable for acute pathology. Subsequent Brain MRI demonstrated
an acute infarct of the left pons as well as multifocal moderate to severe
intra and extracranial stenosis (bilateral vertebral, proximal basilar and
left M1), and a 2mm anterior communicating artery aneurysm (ACOM).
Follow-up computed tomography angiography (CTA) demonstrated four
intracranial aneurysms (ACOM, right terminal carotid, left posterior
communicating artery, and left carotid bifurcation) (Fig. 1). The neu-
rologists suspected subacute infarcts and the demonstration of mycotic
aneurysms in the setting of infective endocarditis. Left lower extremity
weakness was ultimately attributed to degenerative changes and
inflammation causing nerve compression from osteomyelitis-discitis as
noted on the MRI lumbar spine; imaging demonstrated grade 1 ante-
rolisthesis of L4 over L5 with moderate thecal sac compression and
bilateral neural foraminal narrowing at levels L4-L5 and L5-S1.

The patient was eventually discharged to rehab after completing a 14
day course of gentamicin and was to continue ceftriaxone for at least 6
weeks for infective endocarditis and L4-L5 osteomyelitis-discitis. During
the rehabilitation course, the patient was noted to have a worsening
acute kidney injury, likely due to gentamicin, and altered mental status.
The patient was eventually sent back to the medicine service where they
went into septic shock. Further workup up revealed multifocal pneu-
monia, shock liver, coagulopathy without evidence of disseminated
intravascular coagulation and worsening congestive heart failure with
persistent mitral valve and aortic valve vegetations. We believe the
multiorgan failure was a result of late antibiotic intervention and
resistance since the vegetations seemed to have grown since discharge to
rehab. Unfortunately the patient expired as a result of his multiorgan
failure.

3. Discussion

Only 5-15% of blood cultures that grow Viridans streptococci are
S. salivarius, thus it is often regarded as a contaminant organism, espe-
cially since most cases have an unclear etiology [3]. There is no gold
standard to differentiate between potential contamination and signifi-
cant bacteremia in cases of blood culture isolation. It is important to
recognize that our patient demonstrated two positive blood cultures of a
Viridans group streptococci positive for endocarditis with evidence of
endocardial involvement in both TTE and TEE. Utilizing the Duke
criteria [11] as a diagnostic tool (Table 1), our patient met both major
criteria (two positive blood cultures for known endocarditis-causing
bacteria and positive endocarditis on TEE) and at least one minor cri-
terion (presence of mycotic aneurysms).

The presence of multiple intracranial aneurysms in the setting of a
left-sided infective endocarditis points to the vascular phenomenon of
intracranial mycotic aneurysms. Although mycotic aneurysms have a
predilection for more peripheral branch points, approximately one-third
of all bacterial intracerebral mycotic aneurysms can be proximally
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located, as demonstrated by our case [12]. Literature supporting the
presence of mycotic aneurysms secondary to S. salivarius endocarditis in
our patient states that the likelihood of endocarditis-associated mycotic
aneurysms increases with age and in patients with underlying athero-
sclerotic disease [7]. In addition to these risk factors, the presence of an
osteomyelitis-discitis allows the bacteria to navigate causing local and
hematologic extension with involvement of the brain [7,13]. Finally, the
temporal relationship between our patients’s Duke criteria-supported
diagnosis of bacterial endocarditis and the presence of mycotic aneu-
rysms cannot simply be a coincidence. It is more plausible that our pa-
tient had chronic S. salivarius osteomyelitis that seeded to the
bloodstream, formed vegetations in the heart, and migrated to his brain
where it formed mycotic aneurysms.

4. Conclusion

S. salivarius is commonly considered a contaminant and is often
disregarded. Our case highlights the real and potentially fatal compli-
cations of S. salivarius. It is our hope that clinicians will be informed by
this case to recognize S. salivarius’s role in bacterial endocarditis and
potential clinical sequelae if not properly treated; therefore, rapid
identification and treatment with antibiotics are imperative to avoid
complications secondary to bacteremia.

Ethical approval

Research studies involving patients require ethical approval. Please
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Fig. 1. Computed Tomography angiogram demon-
strating intracranial aneurysms in various anatom-
ical locations. (A) Right terminal internal carotid
artery (yellow), broad-based, measuring 1-2 mm
projecting posteriorly (B) 4 x 4 mm broad-based
left posterior communicating artery aneurysm
(purple) projecting posteriorly (C) A 3 mm broad-
based right anterior communicating artery aneu-
rysm (blue) (D) A 3 mm broad-based aneurysm
projecting superiorly from the left carotid bi-
furcations (red). (For interpretation of the refer-
ences to colour in this figure legend, the reader is
referred to the Web version of this article.)
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