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ABSTRACT

We report a case of 53-year-old male with blood culture-negative endocarditis, who presented with low
grade fever for 9 months and progressive dyspnea for 1 month.  Transesophageal echocardiography revealed
severe aortic regurgitation and a large mobile mass at right coronary cusp and paravalvular abscess adjacent
to the left coronary cusp.  Bartonella spp. was demonstrated in the heart valve tissue by Warthin Starry stain
and 16S rDNA sequencing.  After aortic valve replacement and appropriate antimicrobial therapy, the patient
showed a significant clinical improvement. (J Infect Dis Antimicrob Agents 2014;31:29-35.)

Note: This case had been presented and discussed in the Interhospital Case Conference on Infectious Diseases
(ICCID), 21 March 2013, Bangkok, Thailand.

CASE REPORT

INTRODUCTION

Blood culture-negative endocarditis (BCNE) is a
term used to describe cases of infective endocarditis
for which there is no bacterial growth in three
independent blood samples cultured on standard
aerobic media after seven days of incubation.1

Incidence of blood culture-negative endocarditis is
2.5%–31% of all cases of endocarditis.2  In the
literature, the common etiologies of BCNE are
Coxiella burnetii, Bartonella species, and Streptococcus

species.3  Due to limitation of molecular and
serological diagnosis for the detection of fastidious
agents, there is no large epidemiologic study of BCNE
in Thailand.  Consequently, there have been only a

few reports on Bartonella endocarditis in Thailand.4,5

CASE REPORT

A 53-year-old Buddhist monk with 15-year
history of aortic regurgitation presented with
intermittent low grade fever for 9 months.  He had
no history of dental procedure, intravenous drug use,
or weight loss.  The patient rarely exposed to stray
cats and dogs in the temple.  He denied a history of
scratches or bites from the animals and did not
notice any flea or tick bites.  Seven months before
admission, he was diagnosed with leptospirosis at a
community hospital in Surin (one of the north-
eastern provinces in Thailand) and was prescribed
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doxycycline for 2 weeks.  Fever initially improved
but recurred within 2 weeks.  One month prior to
admission, he developed progressive dyspnea and
orthopnea.

On physical examination, temperature was 38°C,
pulse rate was 90/min, respiratory rate was 16/min,
and blood pressure was 129/54 mmHg.  The patient
was alert, not pale, no jaundice, no edema, no Osler’s
node, no Janeway lesion, no splinter hemorrhage,
and no Roth’s spot.  Cardiovascular examination
revealed bounding pulse, water hammer pulse,
bisferiens pulse, loud P2, grade 3/6 to-and-fro
murmur at left upper sternal border.  The remainder
of examination was unremarkable.

Complete blood count revealed a hemoglobin
level of 10.1 g/dL, white  blood cell count of 8,260
cells/mm3 with 53% neutrophil, 36.8% lymphocyte,
9.3% monocyte, 0.5% eosinophil, 0.4% basophil and
platelet count of 133,000/mm3.  Blood urea nitrogen
was 14.1 mg/dL, serum creatinine was 1.27 mg/dL.
Urine examination revealed RBC 5-10/High power
field, WBC 2-3/High power field and a trace amount
of protein.  HIV serology was negative.  Chest X-ray
demonstrated increased cardiothoracic ratio and
no definite pulmonary infiltrations.  Three sets of
aerobic blood culture were negative.  Transthoracic
echocardiography (TTE) revealed severe aortic
regurgitation with a 0.7 cm mobile mass attached
to the right coronary cusp and mild mitral
regurgitation.

The patient was eventually diagnosed with blood
culture-negative endocarditis and was empirically
treated with intravenous ampicillin/sulbactam 3 g
every 6 h and gentamicin 60 mg (1 mg/kg) every
8 h.  However, his symptoms did not show any
improvement.  Ten days after antimicrobial therapy,
transesophageal echocardiography (TEE) was
performed to evaluate the cause of persistent

fever.  The study revealed a large (2 cm × 0.7 cm)
mobile mass at right coronary cusp and a 1.4 cm ×
0.56 cm paravalvular abscess adjacent to the left
coronary cusp.

Due to uncontrolled infection, he underwent
emergency aortic valve replacement and the
antibiotics were changed to intravenous ceftriaxone
2 g every 24 h and levofloxacin 750 mg every 24 h.
Gentamicin 60 mg every 8 h was still continued
for 4 weeks.  Intraoperative findings showed a
destructive aortic valve with 1.5 cm vegetation
(Figure 1).  After surgery, all clinical symptoms
were remarkably improved.

Figure 1. Gross pathology of the surgically

removed aortic valve from a 53-year-old

monk shows aortic cusp destruction and

vegetation.

Histological examination of heart valve tissue
after Gram staining, GMS, and Warthin-Starry
silver staining showed bacterial cells with marked
degeneration (Figure 2).  Conventional aerobic
culture of vegetation was no growth.  The result
obtained from 16S rRNA gene sequencing revealed
that DNA sequence of approximately 1,300 bp of
the organism from the vegetation shared ≥ 99%
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Figure 2. Light microscopy of the vegetation from aortic valve with Bartonella spp.

infection.

(A) Faintly stained gram-variable organism within the vegetation (Gram stain,

magnification ××××× 100).

(B) The cluster of small, dark-staining organism within the vegetation (Warthin-

Starry silver stain, magnification ××××× 400).

sequence similarity to those of several species of
Bartonella, such as, B. henselae, B. koehlerae, B.

vinsonii, B. capreoli ,B. tribocorum, B. grahamii, B.

washoensis, B. queenslandensis, B. volans, etc.,
indicating a strong association to the genus Bartonella.
After 4 weeks of intravenous antimicrobial
therapy, doxycycline 200 mg/day was prescribed
for another 6 weeks.

DISCUSSION

Bartonella is a fastidious hemotropic gram-
negative coccobacillus with a worldwide distribution.
The reservoir hosts of Bartonella are mammals,
such as cats, humans, rats, mice, voles, dogs, and
squirrels.  Bartonella species usually have a specific
mammalian species as a host, in which they can
cause a chronic infection within the red blood
cells.  Cats are major reservoir hosts of B. henselae,

B.  clarridgeiae,  and B. koehlerae ,  whereas
humans are primary reservoir of B. quintana and
B. baciliformis.

In Thailand, the prevalence of Bartonella spp.
infection in animals varies depending on geographic

region, type, and category of animals (e.g. domestic,
stray, feral, etc.) and may be as high as 50% in cats,
41.5% in rodents, 35.8% in stray dogs, and 32% in
cat fleas.6-10  B. henselae and B. clarridgeiae were
isolated from 83-96% and 4-12% of the Bartonella-
positive cats, respectively.6,8-11

Bartonella are transmitted to humans either
by the bite or saliva-contaminated scratch of
chronically bacteremic mammals or by blood-
sucking arthropods, such as fleas, lice, sand flies,
ticks, and mosquitoes.  The seroprevalence of
Bartonella infection among Thai population also
varies from 10% to 18%.5,12-17

Due to subacute onset, more than half of patients
may not recall a traumatic animal contact or insect
bites.  In this case, stray dogs, cats, and rodents in
the temple may serve as possible reservoirs for
Bartonella spp. and the patient may acquire the
organism by unrecognized flea and/or tick bites.

Bartonella has unique abilities to cause either
acute or chronic infection.  Bartonella infections
have a wide range of clinical diseases, such as
Carrion  s disease, trench fever, cat-scratch disease,′  ′
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chronic lymphadenopathy, bacillary angiomatosis,
peliosis hepatis, chronic paucisymptomatic
bacteremia,  meningoencephalitis,  myelitis,
osteomyelitis, myocarditis, and endocarditis.

Bartonella was first described as a cause of
endocarditis in two separate reports in 1993 and
subsequently has become appreciated as a significant
cause of culture negative endocarditis.18,19  Six
Bartonella species, including B. quintana, B.

henselae, B. elizabethae, B. vinsonii, B. koehlerae,

and B. alsatica, have been reported to cause infective
endocarditis in humans.  B. quintana and B. henselae

are the two most common etiological agents of
Bartonella endocarditis in humans.2  B. quintana

endocarditis is associated with homelessness,
alcoholism and exposure to body lice, whereas B.

henselae endocarditis is associated with exposure
to cats and previous valvulopathy.20  Although the
result of 16S rRNA gene sequencing could not exactly
identify the species of Bartonella, the possible
etiologic agent of endocarditis in this patient
should be B. henselae due to a history of aortic
regurgitation and cat exposure in the temple.  To
identify Bartonella into speices level, the target
sequences in 16S-23S rDNA spacer region and/or
riboflavin synthase gene may be employed.
Patients with Bartonella endocarditis have clinical
manifestations similar to other patients with
subacute bacterial endocarditis.20  Approximately 60
percent of patients with Bartonella endocarditis have
aortic valve involvement.  Embolic phenomena have
been reported in 41% of patients.20  Due to insidious
onset, the diagnosis Bartonella spp. is usually delayed,
which may explain why most patients present with
heart failure.

The diagnosis of Bartonella endocarditis is
usually established by inoculation of blood or
resected valve tissue into blood agar or tissue culture,

serologic testing, Warthin-Starry silver staining of
bacteria in the vegetation, and molecular detection.
Fresh agar plates are recommended to be used for
Bartonella culture.  The plates will be incubated in
5% CO2 at 35-37°C for a minimum of 21 days.21

However, the sensitivities of blood culture and valve
tissue culture are only 20% and 31%.2  IFA and
ELISA are two most commonly used serologic
methods for Bartonella infections.1  A serum
sample with an IgG antibody titer to Bartonella

species of 1:800 or more has been demonstrated to
be 95.5% predictive of Bartonella endocarditis.2

Valvular tissue stained with hematoxylin and eosin
shows mildly inflamed connective tissue with focal
granulation tissue reaction.22  Typically, Warthin-
Starry silver staining may reveal masses of small
dark-staining bacteria.23  Molecular detection of
gene fragments from valvular tissue has been
demonstrated to have a higher sensitivity than
culture, between 72% and 98%.23,24

The best treatment regimen for Bartonella

endocarditis remains unknown because no
randomized controlled trial (RCT) has been
published.  In vitro study, telithromycin, macrolides,
doxycycline and rifampicin were effective agents
against Bartonella spp.25  Ceftriaxone probably has
some activity against Bartonella, especially if
combined with aminoglycosides.  Benefits from
aminoglycoside therapy was suggested in a
retrospective analysis of 101 patients with
endocarditis.26  Patients who receive β-lactam
antibiotics that include at least 14 days of
aminoglycoside had greater likelihood of achieving
full recovery and of survival than those treated
only with doxycycline.27

According to American Heart Association
guidelines, the treatment regimens for suspected
Bartonella endocarditis are ceftriaxone 2 g/d IV/IM
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once daily for 6 weeks plus gentamicin 1 mg/kg/d
IV/IM every 8 hours for 2 weeks with/without
doxycycline 100 mg/kg/d  IV/PO twice daily for 6
weeks.28  European Society of Cardiology (ESC)
guidelines also recommend ceftriaxone 2 g/d IV or
ampicillin 12g/d IV or doxycycline 200 mg/d PO
for 6 weeks plus gentamicin 3 mg/kg/d IV or
netilmicin for 3 weeks.29

Although this patient received the appropriate
antimicrobial therapy during admission, his condition
had not improved at day 10 of hospitalization.  In
prospective and retrospective studies, the sensitivity
of TTE for detecting perivalvular abscess is low
(18-63%), whereas the sensitivity of TEE is
high (76-100%).28 A possible explanation for
uncontrolled infection is a failure of the TTE to early
detect perivalvular extension of IE, a frequent cause
of urgent valvular surgery.  However, the patient
improved rapidly following surgery.

CONCLUSION

Bartonella infection should be considered in
patients who presented with culture negative
endocarditits.  Although the definite diagnosis of
Bartonella endocarditis needs more sophisticated
investigation, including serological test, polymerase
chain reaction (PCR), and DNA sequenced-based
testing, pathologic examination of the resected valve
tissue using special staining such as Warthin-Starry
silver stain may lead to the diagnosis.
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