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Summary
Early experience in the treatment of bacterial endo-
carditis with penicillin suggested that the addition of
anticoagulants might improve results. This paper
reports a patient with bacterial endocarditis who died
from embolic cerebral damage after initiation of treat-
ment with heparin. The evidence suggests that anti-
coagulants were responsible for her death and that
bacterial endocarditis is a relative contra-indication to
anticoagulant therapy.
Introduction

First successes with penicillin treatment in bacterial
endocarditis were published in 1943 (Herrell, 1943;
Florey and Florey, 1943). In 1945 Loewe reported on
fifty-four patients in whom simultaneous administra-
tion of both penicillin and of heparin had proved
successful in the treatment of bacterial endocarditis.
Heparin was advocated (Leading article, 1946) to
arrest the deposition of platelets and fibrin which
would otherwise form a protective nidus for bacterial
growth. Dawson and Hunter (1945) published two
series of cases, in the first of which they used penicil-
lin and heparin and in the second penicillin alone.
The results of the two series were equally favourable
and later experience (Bloomfield, Armstrong and
Kirby, 1944; Christie, 1945; Mokotoff et al., 1944)
confirmed that anticoagulant was unnecessary when
adequate penicillin doses were used. It was con-
cluded that early reports of successes with heparin and
penicillin, where treatment with penicillin alone had
failed, were due to inadequate penicillin doses. Thill
and Meyer (1947), using penicillin in combination

with anticoagulants, found a high incidence of fatal
cerebral haemorrhage, leading them to suppose that
the use of anticoagulants was contra-indicated in this
disease.
Thus the climate of medical opinion that was

perpetuated from work in the middle 1940s was that
not only were anticoagulants unnecessary, but that
their use was strongly contra-indicated in bacterial
endocarditis (Gavey, 1951; Toohey, 1959; Ziment,
1969) because ofan increased danger ofhaemorrhage
in areas infarcted by emboli. In 1966, this view was
challenged by Lerner and Weinstein (1966), who
state that 'These drugs should be used for the same
reasons that they are administered to persons who
do not have endocarditis.' However, the following
case reports a patient with bacterial endocarditis
who was given anticoagulants and who died from an
intracranial haemorrhage, suggesting that this more
recent viewpoint may be in error.

Case report
The patient, a 29-year-old nurse, had had rheu-

matic fever at the age of 14. A mitral murmur had
been noted at the time but subsequent penicillin
prophylaxis had not been started. Two years prior
to presentation she suffered one transient episode
of acute pulmonary oedema after a 'flu-like' illness
but required no long term medication thereafter. On
admission she gave a 4-week history of lethargy and
tiredness following an upper respiratory tract in-
fection. Two weeks later she had developed inter-
mittent rigors, night sweats and an unproductive
cough. Three days before admission she became
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orthopnoeic coincident with the onset of rapid and
irregular palpitations.
Examination showed marked skin pallor and

slight finger clubbing. There was no splenomegaly
or urinary abnormalties. Cadiomegaly and atrial
fibrillation with an apical rate of 200/min was present
and associated with bilateral basal crepitations. She
had murmurs of both mitral stenosis and regurgita-
tion.
Her rapid atrial fibrillation was treated success-

fully with intra-muscular digoxin and systemic
heparinization. Investigation of the presumed bac-
terial endocarditis included immediate and regular
blood cultures. Six hours after admission she com-
plained of a mild occipital headache and her tem-
perature had risen to 39-2°C. She rapidly became
confused, hypotensive, her temperature fell to below
normal and her conscious level deteriorated. Further
management was intended to treat both the develop-
ment of a septic cerebral embolus or of bacteraemic
shock. She was given antibiotics to cover a wide
range of organisms, with hydrocortisone and a
mannitol infusion. Two hours following her col-
lapse, she developed respiratory arrest and there-
after required assisted ventilation. Though her
pulse rate, blood pressure and arterial blood gases
remained satisfactory, she developed areflexia and
fixed dilated pupils over the following hours.

Results that later became available showed the
patient to have a mild normochromic normocytic
anaemia. Blood cultures on four occasions prior to
chemotherapy grew Streptococcus viridans. Her ASO
titre was not raised. Examination of cerebro-spinal
fluid following her collapse was normal. An electro-
encephalogram undertaken 48 hr after admission to
hospital showed no cerebral activity and assisted
ventilation was discontinued.
Post mortem examination demonstrated an exten-

sive left cerebellar haemorrhage. The heart showed
severe endocarditis involving the mitral valve. Cul-
ture of valve vegetations grew penicillin sensitive
Streptococcus viridans. Small septic infarcts were
demonstrated in both kidneys.
Discussion

Atrial fibrillation is an uncommon finding in
bacterial endocarditis (Cates and Christie, 1951).
The use of anticoagulants is widely accepted in the
treatment of rapid atrial fibrillation (Wood, 1968).
Although it has been suggested that anticoagulants
are contra-indicated in bacterial endocarditis,
Lerner and Weinstein (1966) have recently suggested
that this is not so.

Whilst clinical evidence of intracranial emboliza-
tion is seen in 15 % of patients with bacterial endo-

carditis (Cates and Christie, 1951), death attribu-
table to this complication is much less frequent
(Cates and Christie, 1951; Freidberg, Goldman
and Field, 1961; Pankey, 1962; Volger, Dorney and
Bridges, 1962). Experience of this patient, in whom
the control of rapid atrial fibrillation was covered
with heparin resulting in a fatal intracranial haemorr-
hage, re-emphasizes the risks when anticoagulants
are given in bacterial endocarditis. This report sug-
gests that anticoagulants should remain contra-
indicated in the presence of bacterial endocarditis.
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