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Brucella endocarditis
M OUSSAMA JEROUDI,* MURTADA A HALIM,t EDWARD J HARDER,
M BADAWI AL-SIBA'I, GALAL ZIADY, EDWARD N MERCER
From the Department of Medicine, King Faisal Specialist Hospital and Research Centre, Riyadh, Saudi
Arabia

SUMMARY Brucella endocarditis is an underdiagnosed, fatal complication of human brucellosis.
Four successfully treated cases of Brucella endocarditis are reported. The development of a new
valvar lesion and bulky vegetations seen on echocardiography helped to identify Brucella endo-
carditis occurring during systemic brucellosis. The aortic valve was affected in all four patients,
and in one the mitral valve was also affected. Medical treatment did not cure the patients and all
needed valve replacement-for haemodynamic deterioration in three and because a further
embolism was feared in one. Aintibiotics were continued for six to nine months after operation.
There was no early or late mortality and no recurrence after a follow up of 15 months.

Brucellosis is a very common disease; according to
the World Health Organisation 500000 new cases,
mainly caused by Brucella melitensis, are reported
annually.' The disease is underdiagnosed and
underreported; some authorities estimate that for
each case reported another 26 are not recognised or
not reported.2 3
Human brucellosis is usually caused by one of

three species of the genus Brucella: melitensis, abor-
tus, and suis; it is rarely caused by Brucella canis.3
Brucellae are small, non-motile, gram negative cap-
nophilic coccobacilli with optimum growth at tem-
perature of 37°C and a pH of 6-6-6-8. Brucellosis is
found primarily in animals and is spread to man by
direct contact with infected tissue or by ingestion of
infected animal products, most commonly milk or
milk products. In Westem countries, brucellosis is
an occupational disease found mainly in farmers,
people working in meat packing plants, veterinary
surgeons, and livestock producers. In other areas of
the world the disease is more widespread and is
found in the general population.
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Cardiovascular complications of systemic bru-
cellosis include endocarditis, myocarditis, and peri-
carditis, and these are the most common causes of
death in brucellosis.46
There are only six reported cases of surgically

cured Brucella endocarditis7 -12; we report an addi-
tional four cases.

Patients and methods

Between January 1980 and January 1986 Brucella
endocarditis was diagnosed in four patients referred
to King Faisal Specialist Hospital. One of these
patients has been the subject of an earlier report.'2
The diagnosis of endocarditis was established by the
development of a new murmur and the presence of
a vegetation on echocardiograms obtained during the
course of systemic brucellosis, and was further sup-
ported by cardiac surgical findings and histo-
pathology.
The following data were collected: symptoms at

presentation, total and differential white blood cell
count, erythrocyte sedimentation rate, electro-
cardiogram, serology, and blood culture. Serology
included a Brucelloslide test (Bio Merienst) followed
by a Brucella antibody tube dilution titre (Wellcome
Diagnostics). Blood cultures were drawn and incu-
bated in a supplemental yeast-peptone broth
(Beckton-Dickinson). Initially kept in a vacuum, the
cultures were exposed to air on day 7 and were there-
after incubated in an atmosphere of5%-10% carbon
dioxide. Subcultures on to blood agar plates were
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Table Symptoms on admission

Patients

1 2 3 4

Age and sex 25 M 62 M 42 M 32 M
Ingestion of raw milk + + + +
Duration of fever 6 mth 2 mth 11 mth 4 mth
Malaise or weight loss + + + +
Night sweats + + + +
Dyspnoea + + + +
Functional class NYHA IV II II II
Embolic episodes Coronary CVA
Known heart disease

NYHA, New York Heart Association; CVA, cardiovascular accident.

made weekly and kept for four days. Surgical speci-
mens were cultured in thioglycolate broth, and inoc-
ulated on to routine culture media. All cultures
identified as possibly containing fastidious
organisms were kept for six weeks. Cultures contain-
ing pale-staining Gram negative coccobacillary rods
that were both oxidase-positive and urease-positive
were identified as brucellae. Brucella titres were
measured and blood cultures performed on all
patients on admission, at operation, and every three
months for a year. M mode and cross sectional echo-
cardiography was performed on all patients and
Doppler echocardiography on all except patient 1.
Patients 1 and 2 had right and left cardiac cath-
eterisation.

Results

SYMPTOMS (Table)
All four patients were men aged 25-62 (mean 40).
Symptoms had appeared two to eleven months
before admission. At the time of admission, one
patient was in New York Heart Association class IV
and three were in class II; two of the latter deterio-
rated to class IV. Two patients (cases 2 and 3) had
systemic embolisation to the coronary and cerebral
arteries respectively. No patient had a known history
of valvar heart disease.

PHYSICAL SIGNS
All patients were febrile and all had splenomegaly;
one patient had finger clubbing. The aortic valve was
affected in all patients; in one the mitral valve was
also affected. Patient 1 was admitted with aortic
regurgitation and acute pulmonary oedema. Two
patients (cases 2 and 4) developed sudden severe,
aortic regurgitation while in hospital receiving treat-
ment and acute pulmonary oedema developed.

INVESTIGATIONS
Three patients had a normal white cell count
(4900-7600/mm3) and one had leucopenia

(2900/mm3). The erythrocyte sedimentation rate
was increased in three patients (range 56-85 mm/h)
and was normal (6 mm/h) in one patient.

Electrocardiography showed sinus rhythm in all
patients and none developed conduction dis-
turbance. The patient with coronary embolism
developed ventricular tachycardia and later ST-T
wave changes.

Echocardiography showed a vegetation on the aor-
tic valve in all patients; patient 4 had an additional
vegetation on the mitral valve (fig 1). All vegetations
were bulky, and in patient 3 the vegetation was
pedunculated and prolapsing into the left ventricular
outflow tract. Premature closure of the mitral valve
indicative of acute aortic regurgitation was seen in
patients 1, 2, and 4. Pulsed Doppler performed in the
last three patients showed appreciable aortic regur-
gitation in all, with additional mitral regurgitation in
one patient.

Serology showed a very high Brucella titre (range
2560-16 000) in all patients. Despite medical treat-
ment all titres remained high or increased from the
time of admission up to the time of operation (fig 2).

Fig 1 Parasternal long axis cross sectional echocardiogram
of patient 4 showing vegetations of the aortic and mitral
valves (arrows).
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Response to treatment (months)
Opercton

6 -3 3 6 9 12

Fig 2 Brucella titres and response to treatment. Co-
trimoxazole (trimethoprim + sulphamethoxazole); St,
streptomycin; T, tetracycline; R, rifampicin; P+ G, peni-
cillin and gentamicin.

Six blood cultures were taken from each patient but
only patient 3 had a blood culture that was positive
for Brucella melitensis (the only biotype that was

sought).
Cardiac catheterisation was performed in two

patients (cases 1 and 4). In neither was an attempt
made to cross the aortic valve for fear of embolism.
Aortography showed severe aortic regurgitation in
both and moderate mitral regurgitation in patient 4.
The condition of patient 1 deteriorated further after
angiography but he was stabilised and sent for oper-
ation the next day.

TREATMENT
Whatever the medical treatment the patients
received before referral we elected to treat all
patients in our institution with co-trimoxazole [Sep-
tra] (trimethoprim 10 mg/kg/day and sul-
phamethoxazole 20 mg/kg/day) and rifampicin
300-600 mg/day, except patient 1 who was given
co-trimoxazole alone (fig 2). All patients required
operation in the active stage. The indications for
operation were acute left ventricular failure and pul-
monary oedema secondary to severe aortic regur-
gitation in three patients, and fear of embolism in
one patient with a previous embolic cerebrovascular
accident and echocardiographic evidence ofa pedun-
culated, freely mobile vegetation dangling into the
left ventricular outflow tract.
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At operation all patients had aortic valve vegeta-
tions. Three patients (cases 1, 2, and 4) had a cusp
perforation. Two patients (2 and 4) had a detached
leaflet. Patient 3 had an aortic root abscess. The
patient in whom the mitral valve was affected had a
vegetation with tear on the anterior leaflet of the
mitral valve and ruptured chordae tendineae.

Histopathology showed inflammatory cell
infiltration in all cases and Gram negative bacilli.
Brucella was grown from samples taken from
patients 1 and 2, but biotyping was not performed
because Br melitensis is the most common cause of
brucellous in Saudia Arabia.

All patients had aortic valve replacement and
patient 4 also had mitral valve replacement. The
aortic valves were replaced with the following pros-
theses: Smeloff-Cutler in patient 1, Saint Jude
in 2 and 3, and Bjork-Shiley in 4. The mitral valve
was replaced with a Bjork-Shiley prosthesis. There
were no operative deaths. One patient (case 2)
needed intra-aortic balloon support postoperatively
and had a perioperative haemorrhagic cerebro-
vascular accident.

POSTOPERATIVE FOLLOW UP
In all patients Brucella titres, blood cultures, and
echocardiography were repeated every three months
for a year. Three months after operation all Brucella
titres had dropped markedly except in patient 2 who
had only one dilutional decrease. All showed further
decreases at nine and twelve months (fig 2).
At follow up no patient had positive blood cultures

or evidence of vegetations by echocardiography.
All patients continued their preoperative anti-

biotics (co-trimoxazole and rifamipicin) for six
months after operation except patient 2 who had an
additional three months' treatment because of a
delayed drop in Brucella titre. During follow up
(mean 15 months) there was no recurrence.

Discussion

Brucella endocarditis is the most common cause of
death in human brucellosis. Peery and Belter found
endocarditis in 80% and myocardial abscess in 43%
of a series of 44 necropsies on cases of fatal bru-
cellosis.6 Dalrymple-Champneys observed only five
cases of endocarditis among 1500 cases of human
brucellosis in England over a period of 43 years13;
Spink reported four cases in a series of 244 patients
in the United States.'4 This low incidence of endo-
carditis in the West is not surprising as most of the
cases were caused by Br abortus, a species known to
cause mild disease with uncommon suppurative or
disabling complications.'5 16 Endocarditis may be a
more common complication of systemic brucellosis
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in countries where there is a high prevalence of Br
melitensis and rheumatic heart disease since Br mel-
itensis is known to cause more severe, acute disease
associated with disabling complications." 17 In a
review of endocarditis at King Faisal Specialist Hos-
pital, Brucella endocarditis was seen in 8-5% of
patients treated for endocarditis."8
As in previous reports of Brucella endocarditis, all

our patients were men with a history of ingesting
fresh, raw milk, and all had symptoms for at least
three months before presentation.7-12 1920
Review ofpublished reports indicates that the aor-

tic valve is affected in 75% of cases, and the mitral
valve, mitral and aortic valves, and prosthetic valves
are equally affected in 8-3% of cases. In three of our
patients the aortic valve was affected and in the
fourth both the aortic and mitral valves were
affected.

Diagnosis of endocarditis in a course ofbrucellosis
is difficult. A changing heart murmur, high Brucella
titre, and echocardiography are helpful. A changing
heart murmur with haemodynamic deterioration was
seen in two of our patients while they were in hospi-
tal, and one patient was admitted with severe aortic
regurgitation and pulmonary oedema. This also
accords with other reports.20
The Brucella titre was very high (> 2560) in all our

patients and it remained high or increased until
operation. This relatively high Brucella titre in a
course of Brucella endocarditis has been reported by
Cohen et al.20

Echocardiography, by showing bulky vegetations
in all four patients, was very helpful in establishing
the diagnosis of endocarditis. In three patients pre-
mature closing of the mitral valve indicated aortic
regurgitation.

Blood cultures were positive in only one patient.
This low yield of blood cultures may be because of
the fastidiousness of the organism, previous anti-
biotic treatment, and the long interval between onset
of symptoms and diagnosis.4

Brucella endocarditis usually has an unremitting
and fatal course with death occurring within three to
eleven months of the onset of symptoms,'19 and usu-
ally from congestive heart failure. Cure with anti-
microbial treatment alone4 20- 22 has been reported
only in two doubtful cases with mixed bacterial
endocarditis.2324 We elected to treat the patients in
our institution with co-trimoxazole and rifampicin
because rifampicin has been shown to be active
against Br melitensis,25 26 and co-trimoxazole is clin-
ically effective against brucellosis.27-3' All our
patients needed operation in the active stage,. how-
ever: three because of acute pulmonary oedema sec-
ondary to aortic valve destruction and-.the fourth
because of fear of further embolic episodes. At oper-

ation all patients showed evidence of active disease.
Operation for Brucella endocarditis was reported

in 1967 by Ehrenhaft, who replaced an infected aor-
tic valve. The prosthetic valve became infected and
the patient died after 38 days.32 There are six
reported cases of surgically cured Brucella
endocarditis7- 12: in five the aortic valve was affected
and the sixth had an infected prosthetic (Starr-
Edwards) mitral valve. All the five reported cases
with aortic valve replacement had one to three
months' antibiotic treatment after operation and the
patient with an infected prosthetic mitral valve was
treated for one year. Our patients bhd six months'
treatment with co-trimoxazole and iiilAmpicin after
operation, and one had a further thrc,: inonths' treat-
ment mainly because of delayed fall n Brucella titre
(fig 2). There is no indication in published reports of
how long antibiotic treatment shouldL be continued
after operation; however, six months seems to be
adequate if the Brucella titre is falling. There was no
evidence of recurrence of infection in any of our
patients in more than 15 months' follow up.
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