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Infective Endocarditis

Though accurate figures on the incidence of infective endo-
carditis do not exist, the available information suggests
that the prevalence of ithe disease has not diminished since
antibiotics became generally available. Dr. Graham Hay-
ward' concluded that the number of cases today is about the
same as in 1939, ithough the mortality has fallen from 100%
to about 30%. If only bacteriologically positive cases are
considered, mortality over the past 20 years in Hayward's
own series of cases fell from 27% to 14%.
But the age incidence has changed. At present most
patients are over 50, probably because of the decrease
in the incidence of rheumatic heart disease in patients under
40. Nevertheless, rheumatic heart disease remains the chief
underlying condition, though to a less extent than in pre-
vious decades. Infections of the aortic valve are now more
frequent, and pre-existing atrial fibrillation is fairly com-
mon. In the days before ipenicillin 950 of cases were caused
by Stseppeoccus znidans. Now, though streptococcal in-
fections remain predominant, nonnhaemolytic and micro-
aerophilic streptococci and enterococci are frequent infect-
ing agents. Many of them are resistant to penicillin.
We do not know precisely how vegetations form on heart

valves, though jet effects, either through a regurgitant valve
or an intracardiac shunt, may ibe partly responsible in many
cases. But why organisms of low virulence should initiate
such a destructive disease in a person who is often well
except for a minor cardiac abnormality is difficult to under-
stand. Perhaps the response of the host to infection is
critical, and this, too, may explain the remarkable vari-
ability in the clinical features and course of the disease.
The manner in which vegetations form is also obscure.

The itraditional view is that platelet thrombi settle on valves
rendered abnormal by congenital or acquired defects or on
endocardium damaged by jet effects, and that bacteria
multiply in these thrombi and produce the proliferative
vegetations. But it has also been suggested that damage of
a valve leading to fibrosis and distortion can have causes
other than infection-such as allergy, exposure to cold or
altitude, hormonal disturbances, or arteriovenous shunts.2
An interstitial valvulitis is then followed by deposition of
platelets and fibrin to produce non-bacterial thrombotic
endocarditis, which may become infected. Non-bacterial
thrombotlic endocarditis may occur without associated
disease or the terminal illnesses with which it is usually
associated. It usually affects the aortic valve and is charac-
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terized by a prolonged course, bland emnboli, and persistently
negative blood cultures.

Immunological factors may be of importance in the patho-
genesis of infective endocarditis.34 Antigen-antibody com-
plexes are thought to form during the period of preclinical
bacteraemia and become attached to the endothelium of
small blood vessels throughout the body. In this view the
renal lesions, which histologically present as diffuse
glomerulonephritis, are due to the deposition of immune
complexes in the glomerular basement membrane, as in
systemic lupus erythematosus. The cerebral lesions usually
show focal encephalitis and endarteritis at necropsy, and the
endothelial swelling and perivascular lymphocytes are sug-
gestive of immune-complex disease. The microembolic
lesions such as petechiae, splinter haemorrhages, and Osler's
nodes show similar endothelial and perivascular changes.
This is not to suggest that major embolism is unimportant
but to emphasize that immunological factors may be respon-
sible for some of the small-vessel lesions.
The classical diagnostic criteria are still the presenoe of

heart disease, fever, emboli, and a positive blood culture.
But because symptoms are often atypical the diagnosis is apt
to ibe delayed. Bacteraemia is persistent rather than inter-
mnittent, and Hayward suggests that four to six cultures
should be taken over a period of a few days, though it is
unusual for organisms to be grown from later cultures if
they have been absent in the earlier ones. Provision should
always ibe made for anaerobic culture. Despite improved
bacteriological techniques, almost one-third of patients with
clinical infective endocarditis may have negative blood cul-
tures. Some of them will recently have had antibiotics,
others will have organisms which will not grow in the usual
media, and a few will be examples of non.wbacterial throm-
botic endocarditis.

In treatment certain general principles are important.
When an infecting o-rganism is discovered, the laboratory
should determine which antibiotics singly or in combina-
tion are required and in what concentration. To ensure that
bactericidal levels of antibiotics are present in the blood,
the serum can be back-titrated against the organism and the
dose adjusted so that a dilution of 1 in 4 is bactericidal.
Bacteriostatic antibiotics should 'be avoided, as they almost
never effect a cure and only delay the institution of more
effective therapy. The temptation to alter treatment if the
temperature does not respond in 48 hours must be resisted,
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as it is fairly common for the temperature to take 10 to 14
days to settle with certain resistant organisms such as
enterococci. Bacteriologically negative patients should be
treated as if they had a resistant organism such as the
enterococcus.
The most outstanding new development in the treatment

of infective endocarditis is probably in the field of -surgery.
Acute rupture of a cusp nearly always affects the aortic
valve and appears eit,her in the active phase of the infection
or soon after the completion of treatment. If the aortic valve
is damaged in this way it should be replaced without delay,
and even in the most desperate circumstances the results
may be surprisingly good.
A two-year study of 102 consecutive cases of infective

endocarditis from Uganda5 provides an interesting contrast
to the findings in Britain. Fifty-seven cases were diagnosed
on clinical presentation (group 1), with positive blood cul-
tures in 33. Staphylococci and strep.tocci were isolated with
equal frequency and Str. viridans was present in only one-
quarter of positive cultures. In 24 cases blood cultures were
negative and diagnosis was based on the classical clinical
features. All of these were treated with penicillin and
streptomycin. The mortality rate of 19% in these patients
(group 1) compares favourably with that recorded else-
where. In 45 further cases (group 2) diagnosis was made
only at necropsy. Most of these presented an acute course
terminating in cardiac failure, frequently due to acute
valvular destruction in the apparent absence of pre-existing
valvular disease. Three-quarters of the clinical cases and
nearly two-thirds of the necropsy cases were patients below
40 years of age.
Rheumatic heart disease was present in two-thirds of those

in group 1 and in one-quarter there was "no previously
suspected heart lesion." In this latter subgroup infection
with Staph. aureus predlominated. In group 2 rheumatic
heart disease was present in less than one-third of cases, and
more than half the hearts showed no underlying heart
disease. A detailed study of 28 of these necropsy cases (21
males and seven females) encountered in a 12-month period6
showed that the infection involved a previously normal
valve in 16, the aortic valve being affected in 13 cases. The
patients with this isolated aortic endocarditis were all men,
usually in their third or fourth decade, and it is suggested
that the initial site of infection may have been the
genitourinary tract.

Infective endocarditis presents a complex problem in both
temperate and tropical countries. The role of immunological
and other factors in the patient is uncertain. When we con-
sider the large number of people at risk who have dental
extractions or other procedures without any antilbiotic cover,
the incidence of the disease must be remarkably small. In
two-thirds of patients no precipitating cause is detectable.
The host's immunological response is probably more im-
portant than the infection, but in our present state of
ignorance it remains obligatory to give prophylactic anti-
biotics for those at risk.
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Costing the N.H.S.
If the N.H.S. is to meet new demands the Service cannot
bank on an open-cheque on the Treasury. It must look for
extra resources by using more economically the existing
allocations-but this is easier said than done. Despite the
Grey Book's rhetoric about "accountability,"' it is not clear
in what statisitical currency this exercise is to be carried out.
Most doctors will agree about the inadequacy of the data
now available for measuring what is happening in t;he
N.H.S. and for allocating costs to particular activities or
patient groups. But, the diagnosis of inadequacy having been
made, there is little agreement about how best to set about
treating this crucial problem of management.

It is possible, however, to distinguish at least two ap-
proaches. The first is represented in an article by Opit and
Cross (Supplement, p. 13), who put the case for applying
existing information in what they see as a more helpful way.
They argue, to summarize simply a complex argument, in
favour of costing the services provided racher than hospitals
or specialities, using as their indicator of efficiency the re-
lationship between clinical salaries and the work load. The
second is represented by a King's Fund working party2 who
put the case for a new information system, embracing ulti-
mately not only the hospital and the general practitioner
sectors but also the local authority social services. They
argue for a record-linkage system which would allow costs to
be allocated to individual patients, so allowing expenditure
on particular forms of treatment and on a particular patient
or diagnostic groups to be worked out.

There are difficulties about both approaches. The Opit
and Cross method is welcome for its suggestion that more
emphasis should be put -on clinical "productivity"-albeit
a rather imprecise formula-as distinct from beds as the
basic unit of accountancy in allocation of resources. Beds
matter only in terms of the activity they generate and this in
turn largely depends oin the decisions of clinicians: whom to
adimit, how to treat them, and when to discharge. If Opit
and Cross are right in their conclusion that other hospital
expenditure-on the nursing and diagnostic services-is a
function of the number of doctors employed to deal with a
particular case load, then clearly planning *becomes both
simpler and more sensible if it concentrates on improving
the output of the clinicians.

But is the measure of clinical productivity proposed by
Opit and Cross sufficiently accurate to become a planner's
tool? Here there is doulbt. Firstly there is the well known
and very real problem of measuring work load. Even Hospi-
tal Activity Analysis, sophisticated though it is, does not
record severity of illness, for example.3 It could be, for in-
stance, that the Liverpool Region's performance-the lowest
of the tihree regions examined by Opit and Cross-may be
relatively even poorer than their index suggests. There is
some evidence4 that hospitals in that region admit less
severely-ill patients than regions with fewer beds per popu-
lation. Secondly, it cannot be assumed, as Opit and Cross
argue, that as any clinical service improves in quality the
productivity index can be expected to fall. Sudh a fall would
be consistent either with improving quality or a decreasing
tempo of work-the two are not necessarily related. Simi-
larly, a rise in the index could reflect either a fall in quality
or the admission of less severely ill patients.
The King's Fund report shows more awareness of such

problems. In particular, it emphasizes development of a
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