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certainly have common characteristics, such as large cell
bodies, and all are unmyelinated. Furthermore, they all have
long but distinctive projection patterns, and these common
factors may possibly present a common vulnerability. The
neurochemical and neuropathological similarities between
patients with Down's syndrome aged over 40 and patients
with Alzheimer's disease suggest a possible genetic basis,
though no genetic links have been found between these two
conditions. Whether the cortical changes are purely a reflection
of, or are secondary to, the subcortical changes is unsub-
stantiated. Certainly there is a reduction in somatostatin, an
intracortical transmitter, but this is not specific for senile
dementia of Alzheimer type. Studies in animals show that a
lesion in the basal nucleus will cause secondary changes in
cortical neurones. The acetylcholinesterase activity is reduced
in the cortex, and this correlates closely with the size of the
lesion, but other transmitter systems such as noradrenaline
and 5-hydroxytriptamine are unaffected.
The finding of specific abnormalities in the cholinergic

system initially of patients with senile dementia of Alzheimer
type held out a promise that a treatment might be found to
reverse or halt the progress of the disease. So far, however,
short term studies of therapeutic trials of precursors of
acetylcholine have been disappointing. Possibly these trials
did not follow up patients for long enough to give a definitive
answer. Dr R Levy reported preliminary findings of a double
blind placebo controlled trial of lecithin administered for six
months with assessments after six months and at a year. His
tentative findings ofimprovements in certain cognitive features
with continued deterioration in others in the treatment group
reflect the complexity implied by the biochemical findings.
Furthermore, in such studies the clinician may not be certain
that he is dealing with a "pure" group of senile dementia of
Alzheimer type.

Distinguishing senile dementia of Alzheimer type from
multi-infarct dementia or mixed forms has in the past relied
to a large extent on the clinical history-together with physical
examination and such rating scales as the Hachinski ischaemic
score,5 a predictive scale based on clinical evidence ofischaemia.
Patients with multi-infarct dementia do not show evidence of
disruption in any of the transmitter systems that have been
found to be affected in senile dementia of Alzheimer type.
Imaging procedures may distinguish between the two con-
ditions. Computed tomography shows patients with senile
dementia of Alzheimer type to have more appreciable ventri-
cular dilatation than those with multi-infarct dementia; local
changes, particularly in the temporal regions, are more
frequent in the multi-infarct dementia group. The two
conditions can be distinguished by measuring oxygen utilisa-
tion in positron emission tomography. Oxygen utilisation is
reduced in both conditions, but this is more generalised in
senile dementia of Alzheimer type, compared with the
patchy change in multi-infarct dementia. These features
are more pronounced in the grey matter. In senile dementia
of Alzheimer type the reduced utilisation is due to the reduced
oxygen requirements of ailing neurones, whereas in multi-
infarct dementia relatively healthy neurones are being starved
of oxygen by an impoverished blood supply. More recently
nuclear magnetic resonance imaging has entered the arena.
This technique uses the behaviour of protons subjected to the
influence of a magnetic field. Images of the brain may be
constructed with the proton density (a measure of the proton
concentration in free water and lipids in the tissue) and the
spin lattice relaxation time (a measure of the degree of freedom
of these protons). Measurements of these two features in the

white matter have shown that they change differently in
patients with senile dementia of Alzheimer type and multi-
infarct dementia, and the non-demented elderly and are
present even in the absence of identifiable visual lesions. The
spin lattice relaxation time also correlates with the severity of
the dementia. The ability to make a more definitive diagnosis
during life will be helpful in the evaluation of patients for
future therapeutic trials.

Nevertheless, a biological solution to dementia is still a
long way off. In the search for it we should not lose sight of
the large and growing numbers of demented elderly who will
not benefit. The current pressing needs remain those of pro-
viding and evaluating adequate services for such demented
patients and their families. In the words of Jolly and Arie:
"the care of the elderly with mental disorders is likely to be
the biggest challenge to health services in all countries such as
ours for the foreseeable future."6
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Q fever
In 1937 Derrick described the clinical features of an acute
undiagnosed illness which was prevalent among abattoir
workers in Brisbane.' He called the illness "Q fever," the Q
(query) referring to the unknown cause of the disease. The
aetiology of the infection was eventually established when
Burnet cultured a micro-organism from the blood of an
affected patient. This rickettsia like organism was originally
called Rickettsia burnetii, but was later renamed Coxiella
burnetii when Cox found that it had certain features which
differentiated it from the true rickettsiae.
C burnetii is carried by many insects, ticks, and animals. The

principal reservoir of human infection in Britain is probably
cattle and sheep, in which infection is usually subclinical. The
exact method of transmission of the organism to man is un-
certain. Airborne spread is considered to be an important route
and unpasteurised milk is another. Of 16 patients diagnosed as
having chronic or fatal Q fever in north east Scotland between
1967 and 1980,2 10 had had close contact with farms, farm
products, or farm animals, and unpasteurised milk was con-
sidered to be a possible source of infection in several of these
patients. Although it is important to consider Q fever in
patients living in rural areas who present with undiagnosed
febrile illness or with evidence of endocarditis, it is also impor-
tant to remember that the disease may occur in patients in
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urban areas who give no history of contact with farmyard
animals or untreated milk.
The clinical features of Q fever are protean, ranging from

subclinical infection to fatal encephalitis or endocarditis.
Acute Q fever usually begins abruptly with fever and chills
followed by headache, myalgia, and sweating. Influenza may
be diagnosed and the patient treated symptomatically with
spontaneous recovery. Some patients may have a cough, and
x ray examination may show the appearances of an atypical
pneumonia. Less common features ofQ fever infection include
myocarditis, meningoencephalitis, epididymo-orchitis, uveitis,
and hepatitis. In a series of 16 patients from north east Scot-
land2 Ellis and his colleagues reported spinal osteomyelitis,
infection of the aortic Dacron graft, prematurity with neonatal
death, and the sudden infant death syndrome as features of Q
fever. They postulated that Q fever might also be a cause of
infertility and abortion.

Endocarditis is the most serious manifestation of Q fever
infection. Of 839 patients with confirmed Q fever in England
and Wales between 1975 and 1981, 92 (11%) had endocarditis.3
Ellis et a12 commented that, though chronic Q fever has pre-
viously been regarded as synonymous with endocarditis, only
seven ofthe 16 patients with chronic or fatal Q fever infection in
their study had evidence of valvular endocarditis. The aortic
valve is the most commonly affected heart valve in Q fever
endocarditis, and was affected in five of the seven patients with
endocarditis reported by the Aberdeen group.2 The primary
valvular abnormalities in these patients were of differing
aetiology and included rheumatic, syphilitic, and congenital
lesions; in four patients Q fever infection had developed on
prosthetic heart valves. The Public Health Laboratory study of
Q fever infection in England and Wales between 1975 and 19812
found that Q fever endocarditis is diagnosed at an earlier age
than endocarditis caused by other micro-organisms, and that
two thirds of affected patients are male. The findings of this
study suggest that between five and 10 years may elapse
between the primary infection and the diagnosis of Q fever
endocarditis; this has also been noted in Australia.4 Hepatic
disease is common in Q fever endocarditis and there may be an
associated abnormality in biochemical liver function values,
but this is not invariable. The liver may act as a reservoir of
C burnetii, which might explain the long delay that may occur
between the initial acute Q fever infection and the diagnosis of
endocarditis.
Q fever is confirmed by the detection of serum antibodies

against the two polysaccharide antigens of C burnetii-the
phase I and phase II antigens. Acute infection is diagnosed by
finding a fourfold rise in the titre of serum phase II antibody
shown by complement fixation testing in two specimens of
blood taken at intervals of between 10 and 14 days. Titres
ofphase I antibody rise more slowly than phase II, and the per-
sistence of both suggests chronic infection. The diagnosis of
endocarditis is confirmed by finding high titres of antibody
( > 1/200) to the phase I antigen. There have, however, been
reports of patients with confirmed Q fever endocarditis who
have had lower titres. C burnetii will not grow in the media
used for routine blood cultures, and it is therefore important
to consider this organism as a possible cause of infection in
patients who have clinical evidence of endocarditis but sterile
blood cultures.
C burnetii is sensitive to the tetracyclines, clindamycin, and

chloramphenicol and there have been reports of the successful

treatment of Q fever infection with co-trimoxazole5 and
erythromycin.6 Acute infections usually respond to a course of
one of the tetracyclines, of which doxycycline is possibly the
most active against C burnetii. The treatment of chronic
infections, especially if associated with endocarditis, may be
difficult, and a regimen of a tetracycline plus clindamycin
has been recommended.7 These antibiotics are bacteriostatic
and treatment has to be continued for many months, sometimes
for as long as a year. In other forms of refractory endocarditis,
such as those caused by enterococci or staphylococci, it is
usual to recommend treatment with a combination of two
bactericidal antimicrobial agents. In vitro, rifampicin is more
active against C burnetii than the tetracyclines.8 It has been
used successfully to treat staphylococcal endocarditis and may
be an alternative antibiotic for Q fever endocarditis, especially
infections not responding to standard treatment. Consideration
should also be given to prescribing rifampicin in combination
with co-trimoxazole (trimethoprim plus sulphamethoxazole)
or even with trimethoprim alone. In vitro studies are needed
to determine the efficacy of such combinations. Failure to
control endocarditis with antibiotic therapy or the develop-
ment of intractable cardiac failure, or both, are indications for
replacement of the heart valve.

Tuberculosis and brucellosis have virtually been eradicated
from cattle in Scotland, England, and Wales, and so Q fever
is now the most serious and potentially chronic systemic
zoonosis transmissible to man from farm animals in these
countries. C burnetii is widespread, and, unlike Mycobacterium
tuberculosis and Brucella abortus, Q fever infection in animals
is nearly always subclinical. Therefore farmers and veterinary
surgeons have no financial incentive to seek methods of eradi-
cating the disease from their cattle and sheep. A killed Q fever
vaccine is being evaluated in cattle in the United States.9
As a practical preventive measure patients being prepared
for heart valve replacement who live, or have lived, in rural
areas, especially if they have been in contact with farm animals,
could be screened for phase I antibodies. Those who work in
abattoirs, or whose hobbies or recreation take them into the
countryside, might also be tested. Patients who are found to
have antibodies could then be given a preoperative course of a
tetracycline to eradicate any latent focus of infection.
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