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infected prosthetic mitral valve. A 38-year-old man had a mitral valve replacement for
rheumatic calcific mitral stenosis and regurgitation; following this operation he remained
well for 10 months. He then presented with cough, abdominal pain, and rigors, and
Brucella melitensis type 3 was repeatedly isolated from blood cultures. His clinical
condition deteriorated rapidly and an emergency valve replacement was performed. He
was then treated with co-trimoxazole for 12 months and made an excellent recovery.

This is the first reported case of brucella endocarditis arising de novo on a prosthetic
heart valve.

Endocarditis is a rare but serious complication
of brucellosis. We report here a case of Brucella
melitensis type 3 endocarditis occurring in a
patient with a prosthetic mitral valve.

CASE REPORT

A 38-year-old Italian male restaurant proprietor
underwent mitral valve replacement for rheumatic
calcific mitral stenosis and regurgitation on 13
January 1972, with insertion of a No. 3 Starr
Edwards mitral valve prosthesis type 6520. On the
fourth day after the operation he developed a pyrexia
with a rigor. Blood cultures taken at this time were
sterile but it was known that at least one bottle of
intravenous fluid he had received was contaminated
with Pseudomonas thomasii (Phillips, Eykyn, and
Laker, 1972) and he was accordingly treated with a
six-week course of co-trimoxazole to which the
organism was known to be sensitive. Following this,
the patient made a good recovery and remained well
for 10 months, requiring only routine maintenance
doses of digoxin and warfarin.

In November 1972, he developed a febrile illness
with rigors and complained of cough and abdominal
pain, and one week later he became progressively
dyspnoeic on exertion and orthopnoeic. Blood was
taken for culture and treatment was started with
amoxycillin. However, his fever persisted and he de-
veloped left heart failure, requiring admission to St.
Peter's Hospital, Chertsey on 21 November. Amoxy-
cillin was discontinued and further blood cultures were

taken. He was transferred to St. Thomas' Hospital on
25 November where more blood cultures were taken
before treatment was begun with intravenous ampi-
cillin and intramuscular streptomycin as it was
considered that he had endocarditis. Two days later a
slow-growing oxidase-positive Gram-negative bacillus
was isolated from the blood cultures taken at Chertsey.
It was strongly suspected that this organism might be
Ps. thomasii and the antibiotic therapy was changed to
intravenous cephalexin, trimethoprim, and sulpha-
diazine. However, the patient's condition deteriorated
and cardiac catheterization with angiography was per-
formed on 29 November. Right heart catheterization
showed a right atrial mean pressure of 6 mmHg,
pulmonary artery pressure of 40/28 mmHg, and pul-
monary artery wedge pressure of 33/26 mmHg. Left
heart catheterization showed an aortic pressure of
68/35 mmHg and a left ventricular pressure of 75/7
mmHg. Simultaneous pulmonary artery wedge end
diastolic and left ventricular end diastolic pressures
were 27 and 7 mmHg respectively, indicating severe
mitral stenosis. The cardiac output, as calculated by
the Fick method, was 2-7 litres per minute and the
calculated mitral valve area (Gorlin and Gorlin, 1951)
was 0 55 cm'. The pulmonary vascular resistance was
1-48 units. Left ventricular cine-angiography showed a
slightly dilated left ventricle which contracted reason-
ably well. Trivial mitral regurgitation was seen and an
aortic root injection revealed a competent aortic valve.

In the light of these findings and the patient's
clinical deterioration, an emergency operation for
replacement of the prosthetic mitral valve was carried
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out later that day. A right anterolateral thoracotomy
was performed and under cardiopulmonary bypass the
mitral valve prosthesis was inspected and noted to be
well healed on to the valve ring. However, thrombus
was seen extending over the valve orifice from the
margin of the prosthesis with the formation of a flap
responsible for the functional stenosis (Figure). The
prosthesis was excised and replaced with a No. 3
Starr Edwards mitral valve prosthesis type 6520.
At this time it was found that the organism, now

growing in several of the blood cultures, was ex-
tremely sensitive to all antibiotics except clindamycin
and could not possibly, therefore, be Ps. thomasii. It
was then remembered that the patient's wife had
apparently complained of rigors at the time of onset
of her husband's illness and the possibility of brucello-
sis was considered. The organism was finally identified
by Dr. D. J. H. Payne as Br. melitensis type 3. Serum
taken from the patient before the emergency opera-
tion had a direct agglutination titre of 1: 2560 to Br.
abortus and a Coombs titre of 1: 5120 to Br. abortus.
Complement fixation titres to both Br. abortus and Br.
melitensis were 1: 256+. Brucellae were eventually
recovered from all the blood cultures taken from the
patient at both hospitals and from the vegetations on
the prosthetic valve.

Cephalexin was discontinued two days after the
operation, and as soon as the patient could take oral

R Retractor
LA Wall of left atrium
VR - Rinq of valve prosthesis

therapy co-trimoxazole was given in place of intra-
venous trimethoprim and sulphadiazine. His immedi-
ate postoperative progress was complicated by
pneumonia, presumed to be caused by Pseudomonas
aeruginosa that was repeatedly cultured from his bron-
chial aspirate. Tracheostomy was performed and
assisted ventilation was needed for nine days. The
pneumonia gradually resolved after treatment with
gentamicin in addition to the co-trimoxazole. The
patient also developed a right hemiparesis with an
expressive dysphasia which had almost recovered
when he was discharged from hospital to convales-
cence on 29 December. Co-trimoxazole was continued
in a dose of two tablets three times a day until 2 Feb-
ruary 1973. It was then stopped for two weeks while
further blood cultures were made; these were sterile.
Therapy with co-trimoxazole was then restarted in a
reduced dose of two tablets twice a day, and was con-
tinued until the end of November 1973 to complete
12 months' treatment. The patient has remained well.

METHODS AND RESULTS

ISOLATION OF ORGANISM FROM BLOOD CULTURE The
method used was that used routinely for all blood
cultures in our laboratory. Venous blood, 10 ml,
was added to each of two bottles containing 10 ml
digest broth, 01% glucose, and 0 06% liquoid

T_- Thrombus
O _Remaining orifice of mitral valve
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(Southern Group Laboratory). One culture was
incubated in an atmosphere of carbon dioxide and
the other contained a nail for anaerobic culture.
Subcultures were made after 24 and 48 hours'
incubation at 37°C on to blood agar. No growth
was visible after 24 hours' incubation of the
subculture, but after 48 hours tiny grey non-
haemolytic colonies were seen. These grew from
anaerobic subcultures as well as those incubated
in carbon dioxide.

ISOLATION OF ORGANISM FROM VEGETATIONS ON

PROSTHETIC VALVE The vegetations were removed
aseptically from the prosthetic valve. They were
shaken for about 30 seconds in three successive
10 ml aliquots of nutrient broth. A loopful of each
of the broth washings was cultured. The vegeta-
tions were then crushed with a few drops of nutri-
ent broth and a loopful of the crushed material
was cultured. After 48 hours' incubation Br.
melitensis type 3 was isolated from the crushed
vegetations but not from the broth washings.

ESTIMATION OF SERUM ANTIBODY TITRE The serum
antibody titre was estimated by the direct agglu-
tination test and the anti-human globulin
(Coombs) test using the method described by Kerr
et al. (1968). The antigen used was standardized
Br. abortus agglutination concentrate obtained
from the Central Veterinary Laboratory, Wey-
bridge. A complement fixation test was also per-
formed on the patient's serum by Dr. Payne.

EPIDEMIOLOGICAL INVESTIGATIONS The patient's
family consisted of himself, his wife (Mrs. D) aged
35, their son aged 14, the patient's brother-in-law,
his wife, and 2-year-old child. Only Mrs. D com-
plained of any symptoms and Br. melitensis type
3 was cultured from blood taken from her on 4
January 1973. No blood was cultured from the
other members of the family. Serological investi-
gations showed that Mrs. D's serum had a direct
agglutination titre of 1 :1280 to Br. abortus and
a Coombs titre of 1: 640 to Br. abortus. Insignifi-
cant titres were found in the other members of the
family.

Although neither the patient nor his wife had
visited their home in central Italy since his original
operation, his brother-in-law brought over a large
quantity of cheese from Italy in September 1972.
The cheese was mostly Mozzarella but there was
also some Pecorino. The cheeses were eaten by the
patient, his wife, and son, and the patient admitted
to having consumed large amounts of Mozzarella

and some, but much less, Pecorino. Unfortunately,
none of the cheeses remained for bacteriological
investigation but the patient obtained a further
supply of both cheeses from the same source.
These were examined by Dr. Payne but no bru-
cellae were recovered.

DISCUSSION

Brucellosis is a relatively common disease of
man, particularly of farm workers and veterin-
arians. Approximately 600 cases of the disease are
reported each year to the United Kingdom Public
Health Laboratory Service (Henderson, 1973).
The majority of these cases are diagnosed by
serology and do not have positive blood cultures.
Where brucellae are recovered from the blood
they are nearly always Br. abortus. Br. melitensis
is rare in the United Kingdom but it is more
readily isolated from the blood than Br. abortus.
In the past 10 years, 24 cases of Br. melitensis
infection with positive blood cultures have been
reported to the Public Health Laboratory Service
and only one of these was biotype 3. In every case
the infection was acquired abroad (Payne, 1973).

Endocarditis is a well recognized though rare
complication of brucellosis and only four bacteri-
ologically proven cases have been reported in the
United Kingdom (Bassett-Smith, 1906; Rennie and
Young, 1936; Hart, Morgan, and Lacey, 1951;
Grant and Stote, 1953). The world-wide incidence
of brucella endocarditis is much more difficult to
assess as reports vary. Vogler, Dorney, and
Bridges (1962) reported one case of Br. suis endo-
carditis in a review of 148 cases of endocarditis
seen since 1948 in the Department of Medicine,
Emory University Medical School, Atlanta. Jones
(1950), in a review of world literature on bacterial
endocarditis of non-streptococcal origin between
1936 and 1948, reported 15 cases due to brucellosis
in a total of 212 patients. Giunchi, Pusic, and
Tamburello (1951) found four cases of endo-
carditis in 150 patients with Malta fever, and
Hardy (1943) reported a 1% incidence of endo-
carditis in patients with brucellosis. Dalrymple-
Champneys (1950), on the other hand, reported no
case of endocarditis in 978 cases of undulant
fever though he refers to one case each of peri-
carditis and myocarditis.
The morbidity of human brucellosis is consider-

able but the mortality is very low. However, the
most frequent cause of death in patients with the
disease is congestive cardiac failure resulting from
endocarditis. Peery and Belter (1960), in an exten-
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sive review of the world literature, found that in
44 cases of bacteriologically proven fatal brucel-
losis endocarditis was present at necropsy in 35
(80%). It is interesting to note that brucella endo-
carditis appears to be exclusively a disease of
males.

Fratini and Milli (1968) suggest that brucella
endocarditis can be either primary, in which the
infection occurs on a previously healthy valve, or
secondary, in which it occurs on a valve that is
abnormal, most commonly as a result of previous
rheumatic fever. In the primary form the infec-
tion usually involves the aortic valve and in the
secondary form the mitral valve is most commonly
affected. Br. abortus in particular appears to have
a specific though not exclusive affinity for the
aortic valve.

Brucella endocarditis is therefore a rare disease,
whether occurring on a previously healthy valve
or on one already the seat of pathology. However,
there is only one reported case in the world
literature of brucella endocarditis involving a
prosthetic valve. Ehrenhaft (1967) described a 23-
year-old male packing house worker who con-
tracted brucellosis, for which he was treated, but
who, two months later was found to have endo-
carditis with Br. suis type 3 growing in the blood.
Despite further treatment relapse occurred, and
aortic valve replacement was undertaken for pro-
gressive cardiac failure from aortic regurgitation.
The patient died 38 days after operation and at
necropsy fresh vegetations were seen obstructing
the prosthesis. Br. suis type 3 was cultured from
these vegetations. In this case the patient was
already infected with brucellae before insertion
of the prosthetic valve. The patient we have
described was entirely well for ten months follow-
ing the original mitral valve replacement and
would seem to be the first case of brucella endo-
carditis arising de novo on a prosthetic heart valve.
It is of particular interest that emergency valve
replacement followed by a prolonged course of
co-trimoxazole produced a successful outcome
since the mortality of endocarditis of any aetio-
logy on prosthetic valves is 72% (Shafer and
Hall, 1970).

Although it was not conclusively proven that
the cheese was the source of the brucella infecting
this patient, this is extremely likely. It is known
that Br. melitensis infection is widespread in
sheep in central Italy and cheese made from
sheep's milk is recognized as an important source
of human infection (Cariello and Tursi, 1964).
Pecorino cheese is made from sheep's milk and

this type of cheese was responsible for the out-
break of seven cases of Br. melitensis type 2 infec-
tion in West Ham which was reported by
Galbraith, Ross, de Mowbray, and Payne (1969).
Authentic Italian Mozzarella is made from buffalo
milk and comes from southern Italy but is widely
distributed throughout the country (Marquis and
Haskell, 1967). Brucellae can be transmitted
through buffalo milk but there seems to be no
information on how common brucellosis is in
buffaloes. Soft Italian cheeses such as Mozzarella
are usually salted to preserve them and Br. meli-
tensis is known to survive for at least 100 days in
10% salt solution (Joint FAO/WHO Expert Com-
mittee on Brucellosis. Fifth Report, Geneva 1971).
The combination of tetracycline with strepto-

mycin is generally accepted as the standard treat-
ment for acute brucellosis. However, brucellae are
highly sensitive to the combination of trimetho-
prim with sulphamethoxazole (co-trimoxazole) and
this drug has been found to be very effective clini-
cally in Br. melitensis infection provided treatment
is continued for six weeks (Hassan et al., 1971). It
was felt that in this patient prolonged antimicro-
bial therapy was indicated to protect the prosthetic
valve which had been inserted in the presence of
uncontrolled infection and that co-trimoxazole
would therefore be easier to administer than the
more traditional combination. This treatment
seems to have been effective and has been com-
pletely free from side effects.

We thank Dr. D. J. H. Payne of the Public Health
Laboratory, St. Mary's Hospital, Portsmouth for
identification of the organism, for bacteriological
investigation of the cheeses, and for his continuing
interest and helpful advice. We also thank D. J.
Mackinnon, B.Sc., M.R.C.V.S., of the FAO/WHO
Brucellosis Centre, Weybridge, for performing the
oxidative metabolic tests on the organism.
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