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SUMMARY
A 63-year-old man with a history of non-ischaemic
cardiomyopathy presented with acute worsening of heart
failure and septic shock. Echocardiogram revealed a
large aortic valve vegetation with new onset severe
aortic incompetence. Blood cultures grew Granulicatella
elegans, for which antimicrobial sensitivities could not
be carried out in our lab. Despite antibiotic therapy and
aggressive care, the patient’s clinical condition worsened
and he died. G. elegans, previously grouped under
nutrient variant streptococci (NVS), is an extremely rare
cause for bacterial infective endocarditis (IE). Unlike with
the Viridans group, IE caused by NVS has a very poor
outcome and higher mortality rate. The difficulty in
isolation of the bacteria in culture, inability to reliably
measure antibiotic susceptibility in vitro, frequent
treatment failure and complications such as multivalvular
involvement, make this an extremely challenging
infection to treat. Early detection of the organism,
appropriate antibiotics and early surgical management
when indicated, are key to management.

BACKGROUND
This case calls attention to the difficulties in accur-
ately diagnosing and managing infective endocardi-
tis (IE) caused by a rare organism, Granulicatella
elegans. There is a lack of literature regarding the
course and outcome of IE caused by this organism.
There are only seven other case reports of
G. elegans IE, to the best of our knowledge. This is
also the first reported case of discitis in the setting
of G. elegans bacteraemia and endocarditis.
Clinicians should be aware of the high complica-
tion rate and recommended antibiotic regimen
while treating this infection.

CASE PRESENTATION
A 63-year-old Caucasian man with a history of
non-ischaemic cardiomyopathy presented to the
emergency room, with worsening shortness of
breath, fatigue and malaise of 10 days duration. His
other comorbidities included hypertension, parox-
ysmal atrial fibrillation and stage 3 chronic kidney
disease. Cardiomyopathy was diagnosed 2½ years
prior to the current admission with an ejection
fraction of 30–35%. He also had a defibrillator
implanted 8 months before presentation for the
cardiomyopathy. Physical examination in the emer-
gency room was significant for a new onset early
diastolic decrescendo murmur, signs of congestive
heart failure and poor dentition. Soon after admis-
sion, he was transferred to the intensive care unit
for acute respiratory failure and septic shock.

Vancomycin and ceftriaxone were started as
empiric antibiotic therapy. The patient had to be
started on pressor support, was mechanically venti-
lated and underwent continuous venovenous haemo-
filtration for worsening acute kidney injury. A
transoesophageal echo was performed in view of the
new murmur, which showed a large aortic valve vege-
tation and associated new onset moderate to severe
aortic incompetence. The patient’s clinical condition
transiently improved and he was extubated. He also
underwent a CT scan of the cervical spine for evalu-
ation of severe neck pain, which demonstrated
irregularity and fragmentation of C5 and C6 verte-
brae, suggestive of discitis/osteomyelitis.
G. elegans was detected by automated blood

culture systems. Antibiotics were changed to ampi-
cillin and ceftriaxone per infectious disease recom-
mendations. Cardiothoracic surgery was consulted
but the patient was too unstable for valve replace-
ment surgery. Despite initial improvement, he
became progressively hypotensive with worsening
congestive heart failure. He died on day 17 of hos-
pital stay.

INVESTIGATIONS
G. elegans was detected by the automated blood
culture systems. However, the organism could not
be grown to test antimicrobial susceptibilities due
to its fastidious nature and the need for special
nutrient media, which were not available in our
hospital. Subsequent blood cultures were sterile. A
transoesophageal echo showed a large 2.3 cm
mobile vegetation on the aortic valve (figure 1)
affecting its coaptation and associated new onset
moderate to severe aortic incompetence (figure 2).
The device lead was visualised in the right ventricle
and there was no evidence of vegetation on it.

TREATMENT
Initial intravenous vancomycin and ceftriaxone
treatment was empirically followed by intravenous
ampicillin and ceftriaxone. The latter regimen was
chosen based on American Heart Association 2005
treatment recommendations for IE, which was
current at the time our patient was being treated.

OUTCOME AND FOLLOW-UP
With the management described above, the patient’s
clinical condition improved transiently and he was
transferred out of the intensive care unit. Infectious
disease team was consulted, who recommended that
the vancomycin be changed to ampicillin and to
continue ceftriaxone. Despite initial improvement,
the patient became progressively hypotensive with
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worsening congestive heart failure. He died on day 17 of hospital
stay.

DISCUSSION
G. elegans is an extremely fastidious pleomorphic Gram-positive
bacterium, often considered a main culprit in culture-negative
endocarditis.1 It was earlier grouped within nutrient variant
streptococci (NVS) under the genus Abiotrophia, but later reclas-
sified under genus Granulicatella.2 3 NVS has been reported to
cause between 5% and 6% of all cases of streptococcal endocar-
ditis, and about 8% of NVS isolates have been reported to be
G. elegans.4 5 G. elegans has been found to be less infective com-
pared to other bacteria in the same Genus, such as Granulicatella
adjacens, accounting for its low incidence. This has been postu-
lated to be because of its low binding capacity to extracellular
matrix proteins.6 It has also been reported to cause bacteraemia
in patients with abdominal infections, and has been isolated from
patients with chronic maxillary sinusitis.7 8 It is estimated to be
present in about 10% of adult dental plaque, which suggests that
the likely source of infection in our patient was his poor denti-
tion.9 Isolation and correct identification of the organism are
often arduous tasks because of the fastidious growth require-
ments and pleomorphism. Identification of G. elegans is best
achieved based on a combination of its special phenotypic
characteristics and 16S rRNA gene sequencing.10

There is insufficient literature regarding the course and outcome
of IE caused specifically by G. elegans. Our patient developed

cervical discitis during the course of his illness, likely from seeding
during the bacteraemia. This is the first reported case of discitis
caused by G. elegans. Other complications that have been
described include embolic cerebral infarcts, atrial vegetations, need
for early surgical intervention and heart failure.2 11 12 A recent
review of 29 cases of Granulicatella species endocarditis by Adam
et al, reported the aortic valve to be the most commonly involved
valve, and multivalvular involvement in 13% of patients.
Incidence of heart failure was 30%, embolism developed in 30%
and perivalvular abscess in 11%. The mortality rate was about
17%.13 IE caused by the NVS group as a whole has been reported
to have treatment failure rates of 41%, despite the organisms
being sensitive to the antibiotics used.14 The high treatment failure
rates might be due to the phenomenon of penicillin tolerance or a
delay in isolating and identifying the organism, or also a delay in
initiation of appropriate antibiotics.15

The American Heart Association 2015 scientific statement for
endocarditis treatment recommends that IE caused by the
Granulicatella species be treated with a combination regimen
that includes ampicillin (12 g/day in divided doses) or penicillin
(18–30 million units per day in divided doses or by continuous
infusion) plus gentamicin (3 mg/kg/day in 2–3 divided doses). An
infectious disease consultation to determine length of therapy is
also recommended.16 European Society of Cardiology 2015
guidelines for the management of IE also recommend penicillin
G, ceftriaxone or vancomycin for 6 weeks, combined with an
aminoglycoside for at least the first 2 weeks.17 Our patient did
not receive aminoglycosides in view of acute kidney injury requir-
ing continuous venovenous haemofiltration. He was started on
an ampicillin plus ceftriaxone combination based on previous
American Heart Association recommendations stating that G.
elegans endocarditis should be treated similarly to enterococcal
endocarditis.18 The above combination has been used for entero-
coccal endocarditis but there is no reported clinical experience
with it for the Granulicatella species. Failure of this combination
in our patient suggests that it might not be effective for
Granulicatella species endocarditis, though subsequent cultures
were sterile. On the other hand, our patient had other comorbid-
ities and complicated endocarditis to begin with, the presence of
which has a poor clinical outcome. As with any case of IE, early
surgical intervention should be performed when indicated.19

Figure 1 Transoesophageal echocardiogram showing a large 2.3 cm
vegetation on the non-coronary cusp of the aortic valve. Left atrium
(LA), mitral valve (MV), left ventricle (LV), vegetation (V), aortic valve
(AV), aorta (Ao), right ventricle (RV).

Figure 2 Transoesophageal echocardiogram showing severe aortic
regurgitation secondary to mal-coaptation of the aortic valve caused by
a large vegetation. Left atrium (LA), mitral valve (MV), left ventricle
(LV), aortic regurgitation jet (AR), aortic valve (AV), aorta (Ao), right
ventricle (RV).

Learning points

▸ Granulicatella elegans is a rare cause for infective
endocarditis. Practitioners should suspect this organism as a
causative agent in culture negative endocarditis.

▸ Identification of G. elegans is best achieved based on a
combination of its special phenotypic characteristics and 16S
rRNA gene sequencing.

▸ Clinicians should be aware of the high rates of complications
associated with it and consider early surgical management
when warranted.

▸ Irrespective of antimicrobial sensitivities, G. elegans
endocarditis should be treated with a combination of
ampicillin or penicillin with an aminoglycoside.

▸ Patients with complicated infectious endocarditis should be
referred early and managed in a reference centre. These
cases should be discussed with a multidisciplinary
‘endocarditis team’ on a regular basis.
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