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Unusual presentation of more common disease/injury

CASE REPORT

Blood culture-negative endocarditis presenting as

altered mental status
Joshua R Dilley," Charles R Clinch?

SUMMARY

Blood culture-negative endocarditis (BCNE) is difficult
to diagnose because one of the major criteria to raise
suspicion for endocarditis, a positive blood culture, is
absent. BCNE accounts for 2.5% to 31% of all cases

of endocarditis. Our report describes a 69-year-old
woman with end-stage renal disease who presented
with altered mental status. Physical examination and
testing, including complete blood count, comprehensive
metabolic panel, chest X-ray and head CT were otherwise
unremarkable. Brain MRI revealed multiple areas of
decreased diffusion concerning for cardioembolic stroke.
A transthoracic echocardiogram demonstrated an
abnormality on the mitral valve. Operative evaluation
revealed a purulent mitral valve with vegetative

clumps. Cultures of the vegetation and the blood

grew no organisms. BCNE is a rare entity; neurological
abnormalities may be the only presenting signs/
symptoms. Endocarditis should be considered among the
causes of altered mental status, even in the absence of
positive blood cultures.

BACKGROUND

The definition of blood culture-negative endocar-
ditis (BCNE) is endocarditis in which three or more
aerobic and anaerobic blood cultures that have been
collected over 48hours remain negative despite
prolonged (ie, >1week) incubation.'

While uncommon, BCNE accounts for 2.5% -
31% of all cases of endocarditis.” There are three
main categories of BCNE: (1) BCNE due to anti-
biotic administration before obtaining cultures,
(2) BCNE due to fastidious organisms (ie, hard to
culture organisms) and (3) BCNE due to bacteria
that cannot be cultured.’

The most common organisms accounting for
45%-60% of cases of BCNE are Staphylococcus or
Streptococcus due to antibiotic treatment preceding
blood culture collection.* The remainder of BCNE
is likely due to fastidious organisms such as Barton-
ella, Coxiella and the HACEK group (Haemoph-
ilus, Aggregatibacter, Cardiobacterium, Eikenella
and Kingella)." While traditionally considered to
be the most common agents responsible for BCNE,
the HACEK organisms can be isolated with current
blood culture systems when there is an incubation
period of § days.’

This case is important because it highlights that
a common presentation (altered mental status) may
relate to a rare entity—true blood culture-neg-
ative endocarditis. Left-sided endocarditis and

non-bacterial thrombotic endocarditis (NBTE)
should be considered among the differential diag-
noses of someone who presents with unexplained
mental status or neurological changes and findings
suggestive of emboli on brain MRI. NBTE involves
vegetations on cardiac valves that are composed
of fibrin and platelet aggregates and are devoid of
inflammation or bacteria while BCNE implies an
infected cardiac valve without identifiable bacteria
on culture.®

CASE PRESENTATION

The patient is a 69-year-old woman with a medical
history of end-stage renal disease (ESRD) on peri-
toneal dialysis, hypertension, type 2 diabetes, hypo-
thyroidism and combined systolic and diastolic heart
failure who presented to the emergency department
due to altered mental status. The day before admis-
sion, her husband noted she woke up feeling unwell
and had one episode of vomiting and diarrhoea.
Immediately afterwards, she walked unsteadily and
passed out on the bed, no head trauma or injuries.
She remained confused the rest of that day and
the morning of presentation. The patient was not
able to describe what had occurred or where she
was. Her husband denied the patient had any fever,
chills, cough, abdominal pain or headaches. Her
peritoneal dialysis was completed uneventfully the
day prior to this evaluation.

The patient was afebrile, and the remainder
of her vital signs were within normal limits. Her
neurological examination demonstrated intact
strength, sensation and cranial nerves, but decreased
alertness. She was oriented to person only. Her
mental status waxed and waned; she had moments
of clarity although she remained confused to her
surroundings. Her cardiac examination demon-
strated a regular rate and rhythm and no murmurs,
rubs or gallops. Her lungs were clear to auscultation
bilaterally. Her abdomen was soft, non-distended
and non-tender. Her peritoneal dialysis catheter
was in place without surrounding erythema or
warmth. Her skin examination revealed no pete-
chiae, Osler’s nodes, Janeway lesions or splinter
haemorrhages of the nails.

INVESTIGATIONS

A complete blood count was unremarkable except
for a mild chronic anaemia (haemoglobin 10 mg/
dL). A comprehensive metabolic panel revealed
elevated creatinine consistent with her ESRD and a
potassium of 3.1. Thyroid-stimulating hormone and
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Figure 1

free T4 were normal. Urinalysis revealed 6-12 white cell count/
high-powered field (HPF) and 16-22 red cell count/HPF, and
urine culture demonstrated no organisms. Ammonia, thiamine
and folate levels were normal. Chest X-ray revealed no acute
abnormality. Initial blood cultures were negative after 5 days of
incubation. During her hospitalisation, a total of five separate
sets of blood cultures were obtained and were negative. Of note,
the patient did not receive antibiotics prior to blood cultures
being obtained. Peritoneal fluid demonstrated 6 white cell count
(76% neutrophils). Peritoneal culture yielded no bacteria after
5 days of incubation. Non-contrast head CT revealed no acute
abnormality.

Neurological consultation was obtained and a non-contrast
brain MRI was performed which revealed several small, scat-
tered foci of restricted diffusion in the bilateral frontal lobes,
left parietal lobe, bilateral basal ganglia and right pons, a pattern
suspicious for a cardioembolic source (figure 1).

A transthoracic echocardiogram (TTE) demonstrated mild
mitral valve thickening, a 1.3X0.5cm mobile echo density
on the anterior leaflet of the mitral valve/chordae apparatus
(figure 2). There was no significant mitral valvular regurgitation
or stenosis. The TTE findings raised concerns about a vegetation
or a papillary fibroelastoma with thrombus. A previous echocar-
diogram from 2years earlier demonstrated normal mitral valve
leaflets with trace regurgitation.

Cardiothoracic surgery and cardiology consultants recom-
mended mitral valve replacement to evaluate and remove the
valvular density. During surgery, there was a large vegetation
adherent to the ventricular aspect of the mitral valve’s poste-
rior leaflet (ie, the P2-3 segments) which originated from the
posterior mitral annulus. There were large abscesses at the
P2-3 posterior mitral annulus. The annular abscesses were
debrided into healthy tissue and a moderate amount of thick
purulent material was obtained. The posterior annulus was
repaired with a bovine pericardial patch. The operative find-
ings of the mitral valve were consistent with endocarditis as
the aetiology.

Surgical pathology demonstrated valvular tissue with myxoid
degeneration, nodular calcifications and acute inflammation
with necroinflammatory debris. Periodic acid-Schiff and Gomori
methenamine silver stains performed on the valve did not iden-
tify any fungal forms; however, numerous bacterial clumps were
seen. Culture of the valvular specimen never grew an organism.
Fungal culture was followed for 21 days without any growth.
Bacterial PCR was performed on the mitral valve without any
bacteria detected. Bartonella PCR and antibodies and Coxiella
antibodies were negative. Quantiferon gold testing for tubercu-
losis was negative as well.

Non-contrast brain MRI revealing multiple scattered foci of restricted diffusion, consistent with a cardioembolic aetiology.

DIFFERENTIAL DIAGNOSIS

Based on the patient’s presenting symptom of altered mental
status, the MRI findings consistent with a cardioembolic aeti-
ology and the mitral valvular abnormality noted on TTE, endo-
carditis was high among the differential diagnostic possibilities.
The patient’s negative blood cultures raised concerns for BCNE
as well as non-bacterial aetiologies of valvular disease, including
fungal endocarditis and papillary fibroelastoma. Additionally,
NBTE could be included in the differential although it was effec-
tively ruled out by the purulent appearance of the valve and by
the bacterial clumps on pathology.

TREATMENT
The patient was initially started on an intravenous heparin drip
to limit further cardiac emboli before the diagnosis of endocar-
ditis was established.

The patient underwent cardiothoracic surgery to evaluate and
replace the diseased mitral valve.

Figure 2 Mitral valve vegetation (arrow) seen on transthoracic
echocardiogram. AQ, aorta; LV, leftventricle.
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The patient was placed on a regimen of 6 weeks of intrave-
nous vancomycin and ceftriaxone for BCNE.

OUTCOME AND FOLLOW-UP

The patient’s mental status had cleared and returned to her base-
line by hospital day 3. The patient had a prolonged stay in the
intensive care unit due to complications after surgery; however,
she was eventually stabilised and discharged to a skilled nursing
facility. Since discharge, she has slowly recovered and improved.

DISCUSSION

The diagnosis of endocarditis is typically based on a combina-
tion of clinical findings, blood cultures or other microbiolog-
ical/pathological data and the results of echocardiography. Using
the modified Duke criteria,” clinicians attempt to categorise the
possibility of infective endocarditis into Definite, Possible or
Rejected. Medical calculators, such as MD+Calc (https://www.
mdcalc.com/duke-criteria-infective-endocarditis), help navigate
the application of the modified Duke criteria during clinical
care. Given our patient’s clinical presentation and lack of posi-
tive blood cultures, she fell into the Possible category per the
modified Duke criteria.

BCNE can be suggested by echocardiogram findings of a vege-
tation or abscess despite negative blood cultures. Unfortunately,
TTE is a relatively insensitive method to detect a vegetation or
abscess. TTE has a sensitivity of 70% for native valve vegetation
and only 50% for valve abscesses.” Transoesophageal echocar-
diography (TEE) has a sensitivity of 96% for native valve vege-
tation. Both TTE and TEE have a specificity of roughly 90%.
Of note, echocardiogram is less sensitive for vegetation of pros-
thetic valves (50% for TTE and 90% for TEE).

There are case reports of endocarditis in patients with pros-
thetic valve replacements where blood cultures and initial
echocardiogram are negative.® As a result, TEE is the recom-
mended test for those with prosthetic valves. If clinical suspicion
remains high for infective endocarditis despite negative blood
cultures and initial echocardiogram, repeat echocardiograms are
recommended.®

If a vegetation is seen on echocardiogram in the setting of
negative blood cultures, NBTE should be considered on the
differential in addition to BCNE. NBTE is a rare entity of depo-
sition of platelet thrombi on a heart valve that occurs in patients
with underlying malignancy or hypercoagulable or inflamma-
tory states, such as systemic lupus erythematosus.® NBTE can
present similarly to BCNE, with embolic stroke, negative blood
cultures and vegetation on heart valves. Ultimately, the distinc-
tion between NBTE and BCNE relies on microbiological data
and, in some cases, pathological data.® In our case, our patient
was initially started on heparin to prevent further emboli since
BCNE was not confirmed until surgery.

The most common extracardiac sequela of infective endo-
carditis is a neurological complication, such as altered mental
status or stroke.” Cerebral embolism from left-sided heart valve
vegetation is the currently accepted mechanism for neurological
complications; however, it may not be the only mechanism. The
body’s systemic inflammatory response to the infection may
trigger cerebral vasculitis leading to neurological complications. ™
Regardless of the mechanism of the neurological complications,

appropriately chosen antibiotics are the treatment of choice.
In the absence of culture data to guide treatment, one should
consider risk factors and the patient’s presentation to deter-
mine best antibiotic selection.'’ Antibiotic therapy can result in
a decrease in the rate of stroke, with a 65% reduction in stroke
being noted within 2weeks of therapy.'? Anticoagulation is not
generally recommended in those with native valve endocarditis
due to scant evidence showing efficacy."!

Learning points

» Blood culture-negative endocarditis, while uncommon,
accounts for 2.5% to 31% of all cases of endocarditis.

» Patients with unexplained altered mental status and
neuroimaging to suggest a cardioembolic aetiology should
receive an echocardiogram to assess for the possibility of a
valvular abnormality, such as a vegetation, despite negative
blood cultures.

» Neurological complications are the most common
extracardiac manifestation of infective endocarditis.
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