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Legionnaires' disease: update

The second international symposium on Legionella at Atlanta
in June aptly did not include the name legionnaires' disease
in the title. There are now no fewer than 23 recognised
legionella species, with 10 serogroups of Legionella pneumo-

phila, including serogroup 1-the culprit in the original
outbreak of legionnaires' disease in Philadelphia in 1976. Of
particular interest to clinicians and microbiologists was the
progress made since the first symposium in 1978 in the under-
standing of the epidemiological features of infections with
legionellae, their diagnosis, and their treatment.

Legionellae are ubiquitous in water. Isolation was reported
from the ancient hot springs of Yellowstone Park, the rain
forests of Puerto Rico, numerous lakes, estuarine water,

irrigation sprinklers in Israel, industrial coolant fluids, and
circulating water not only in large buildings such as hotels and
hospitals but also in domestic systems. Stationary water and
sludge in water tanks may provide favourable conditions for
primary multiplication of legionellae. Inhalation of water

aerosols seems the most likely way that people acquire the
disease: the organism is stable in 5 ,um water particles, which
are the right size to reach alveoli. Hanrahan reported an out-
break of legionnaires' disease in a hospital where epidemiological
and microbiological studies implicated mists from poorly
ventilated shower units. Fisher-Hoch and Colbourne showed
that secondary multiplication of the organism probably also
occurs at water outlets. Some rubber washers in showers and
taps are able to support legionella growth and partially
inactivate chlorine and so may provide a niche for multi-
plication of legionellae. High concentrations of the organism
are then released when the tap is first used each morning
-as occurred at Kingston Hospital, England.

In the presence of disease all agreed that treatment of
infected water systems was essential-by cleaning, chlorina-
tion, or heating or a combination of all three. But what should
be done in the much commoner finding of legionellae in water
in the absence of clinical infection ? Until more was understood
of the ecological properties of legionellae, Bartlett and Edelstein
recommended no special measures apart from good engineering
practice. Others agreed, unless the count oforganisms was high
(though no one really knew what "high" was) or the con-

tamination affected hospital wards housing immunosuppressed
patients. Such groups have a high risk of infection and severe

disease.
There seemed to be no distinctive clinical or radiographic
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features of legionnaires' disease, so that diagnosis is based
mainly on laboratory findings. Detection of antibodies by the
indirect fluorescent antibody test remains the mainstay for
diagnosis, though polyvalent antigen pools are advisable for full
screening. Culture of the organism has the advantage of high
specificity. Sensitivity has been much improved by culturing
on buffered charcoal yeast extract agar supplemented with
a ketoglutarate. Pretreatment with acid or heat or both and
added antibiotics help select out -legionellae. Routine use of
these new culture techniques in microbiological laboratories
would certainly help with the early diagnosis of legionnaires'
disease. The detection of soluble legionella antigens is a
possible answer to rapid diagnosis. Kohler reported a study1 in
which a simple and rapid latex agglutination slide test detected
antigenuria in 7000 of patients infected with serogroup 1
L pneumophila. Though less sensitive than enzyme assay or
radioimmunoassay, all three methods have a high sensitivity
for legionella antigen. Preliminary ideas were presented by
Kohne for detecting legionella nucleic acid in experimental and
clinical specimens by hybridisation with a radiolabelled
nucleic acid probe specific for legionellae. This novel and
exciting approach could offer high specificity and sensitivity
when details of the method are released.

Assessment of treatment is still hampered by the lack of
proper clinical trials, but both laboratory and animal studies
were reported. However, as the legionella is a facultative
intracellular pathogen, replicating particularly in lung macro-
phages, in vitro antibiotic sensitivities appear to have little
clinical relevance. Erythromycin and rifampicin still remain the
recommended antibiotics. Interestingly, however, Baskerville
noted that guinea pigs infected by aerosol and then treated
with these antibiotics (in dosages comparable with those
used in man) behaved in very different ways. Erythromycin
protected against death but only rifampicin was effective in
rapidly clearing the lung of legionellae and reducing patho-
logical changes. This may reflect better penetration of infected
macrophages by rifampicin. Rifampicin should never be given
alone, however, because of the rapid development of drug
resistance. No progress has been made in developing a vaccine
and it seems that specific antibody on its own may have limited
protective value. Cell mediated immunity appears more
important for host defence.
What of the future? One of the major challenges is to sort

out which legionella species are virulent to man among the
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many found in the environment. Monoclonal antibody typing,
chromatography, membrane extraction, and enzyme and
plasmid analysis may provide ways forward in identifying such
strains.
The proceedings of the conference are expected to be

published by the American Society for Microbiology at the end
of the year.
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Death certification
The joint report by the Royal College of Physicians and the
Royal College of Pathologists was given wide coverage in the
national press but received scant attention in medical journals.'
Apart from legal and social considerations, accurate certification
is vital for the increasing amount of epidemiological research
based on data derived from death certificates.2
Necropsy and death certification are so closely related that

the two can hardly be considered separately. In the past
quarter of a century many reports in Britain and overseas
have shown that after necropsy the pathologist's opinion
about the cause of death differs from that of the clinician in
charge of the patient in a substantial proportion of cases.3-9
This divergence is much greater in the elderly, in whom
multiple diseases are common, and especially when neoplasms
or cardiovascular or respiratory diseases were thought in life
to have been responsible for the last illness.6
The necropsy can show only morbid anatomical and

histopathological abnormalities, but the pathologist is
expected-and knows he is expected-to give a cause of
death. Death may, however, have resulted from biochemical
disturbances or from cardiac arrest or an arrhythmia which
cannot be recognised at necropsy, and conversely structural
disease evident to the pathologist may have no relevance to
the fatal outcome. The less consultation there is between
clinician and pathologist the wider will be their disagreement.

Abnormalities such as symptomless gall stones, Paget's
disease of bone, or a very early neoplasm may come to light
for the first time at necropsy; while their presence may give a
different perspective to the disease present, such findings have
no bearing on the cause of death or the correctness of the
management and treatment given during life.

In a few cases the necropsy may show the clinical diagnosis
to have been totally wrong, but only rarely would different
treatment have averted the fatal outcome'0-a sad reflection
on our therapeutic impotence.

Finally, some patients remain in whom the most careful
examination, investigation, and surveillance during life fail to
provide a diagnosis and exhaustive postmortem examination
likewise fails to solve the mystery.10 11 In particular, the cause
of stillbirths and perinatal deaths is often impossible to
ascertain,12-15 and in such circumstances the certified cause
of death must be speculative and is usually misleading as
well as inaccurate.
The Brodrick report16 argued that almost all deaths of

which the causes are not known fall within the jurisdiction

of the coroner. Many coroners have standing orders for an
automatic necropsy when a death is reported to them. Many
other deaths, such as those due to alcohol or to occupational
disease, are reported to the coroner. Yet if a clinician and
pathologist cannot identify the cause of death the coroner
almost certainly cannot either. A death certificate "cause
unknown" is unlikely to be regarded with satisfaction by the
relatives, the coroner, the clinicians, or anyone else concerned,
so often a certificate is given for which t,iere is no supporting
proof or evidence. This may meet a social and legal need but
is a false trail for research based on death certificates.
When *death occurs at home necropsy is very unusual

unless the general practitioner notifies the coroner. In fewer
than 1000 of deaths in hospital does the clinician arrange a
necropsy with the consent of the relatives (that is, excluding
those which are arranged by the coroner). Even in these
circumstances the clinician and his team are by no means
always present when the necropsy is carried out. Nevertheless,
the total number of necropsies performed in England and
Wales increased nearly three and a half times during the
30 years 1949-79-largely as a result of more coroners'
necropsies being carried out on patients dying in hospital.17
Unfortunately, these are often not as carefully conducted as
are those performed at the request of a clinician, and only
occasionally is a clinician present.

Clearly, therefore, abundant scope for error exists before
the clinician or coroner takes up his pen to write the death
certificate. In some patients the cause of death cannot be
identified, in others it is wrongly ascribed by clinician or
pathologist, and in yet others uncertainty remains because no
necropsy has been done or it has not been done with sufficient
care-for example, histological examinations may have been
omitted. After the patient's death the relatives usually want
the death certificate promptly so that they can make arrange-
ments for cremation or burial as quickly as possible. Commonly
the preregistration houseman is the only doctor available to
complete and sign the certificate, and he is unlikely to have
had much instruction in death certification during his under-
graduate training or to have heard of the International
Classification of Diseases. If he happens to be an overseas
graduate he may be completely mystified by the entire
procedure.
The registrar of births and deaths scrutinises each medical

certificate to determine whether the death must be reported
to the coroner before registration.18 In some cases the relatives
of the deceased may give information to the registrar which
makes a reference to the coroner necessary. The registrar may
also contact the certifying doctor or the coroner for clarification
of doubtful points. Even so, when the certificates reach the
Office of Population Censuses and Surveys about 400 of the
12 000 received on average each week are thought to indicate
an inappropriate underlying cause of death. In 1982 there
were 15 coders and six checkers handling these certificates;
they are clerical officers (the present entry requirement being
five 0 levels or better), with no medical training before
appointment but who undergo a lengthy period of training in
the coding section. There are only four medically qualified
staff in the Office of Population Censuses and Surveys to
whom doubtful certificates can be referred and they can
know no more about the patient than what is stated on the
certificate. Clarification is therefore sought from the certifying
doctor, but only too often he has moved on to another
appointment and no reply is received to the inquiry.

Regrettably, some experienced and able doctors tend to
insert on death certificates only diagnostic labels which they
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