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Most asthmatics affected by thyroid disease developed their
respiratory symptoms in adult life, and both atopic and non-
atopic patients may be affected. At one time atopic individuals
were thought to show an increased incidence of hypothyroid-
ism compared with normal people,5 but this belief was not
confirmed by a controlled study.6
The nature of the biochemical link between asthma and

thyroid disease remains obscure despite several possible
mechanisms having been suggested. Thyroid hormones
influence the concentration of intracellular cyclic adenosine
3'5'-monophosphate (cyclic AMP) and plasma catecholamine
concentrations. Both sympathetic nervous activity and cortico-
steroid metabolism may also be affected in thyroid disease,
and production of intracellular adenosine triphosphate (ATP)
may be impaired in hyperthyroidism.7 Thyroxine increases
the synthesis of adenyl cyclase, which would tend to increase
the production of cyclic AMP from ATP.8 Settipane et al3
suggested that these effects of thyroxine might result in an
overall decrease in cyclic AMP and so accentuate the defective
adenyl cyclase activity reported in asthma.9 10 More recently
it has been shown in practice that tissue and plasma concentra-
tions of cyclic AMP are higher than normal in hyperthyroidism
and are unaffected in hypothyroidism."1

Tissue responsiveness to catecholamines is increased by
thyroid hormones and hyperthyroid patients are more
sensitive than usual to catecholamines.12 In theory this should
benefit patients with coexistent asthma, but in fact asthmatics
tend to have worsening of their symptoms and increased side
effects from sympathomimetic drugs at the onset of hyper-
thyroidism.3 The evidence on sympathetic nervous activity
in thyroid disease is conflicting. Plasma catecholamine con-
centrations have been reported as reduced in hyperthyroidism,'3
but other studies have shown no significant changes in plasma
adrenaline. Plasma noradrenaline concentrations, however,
are normal in hyperthyroidism but raised in hypothyroidism,
perhaps in an attempt to compensate for lack of thyroid
hormone.14 Dopamine-f-hydroxylase (DBH), an enzyme
catalysing the conversion of dopamine to noradrenaline, is
decreased in hyperthyroidism but rises to normal with treat-
ment15; and as DBH is derived mainly from sympathetic nerve
endings without reuptake it is thought to be an accurate
indicator of sympathetic nervous activity.

Thyroxine increases the conversion of hydrocortisone to its
inactive 11-ketone metabolites and the rate of steroid reduction
in the liver. In hyperthyroidism urinary excretion ofconjugated
steroid metabolites is increased but free cortisol concentrations
in the plasma are reduced.16 The reverse effects are present in
hypothyroidism. The onset of hyperthyroidism has certainly
been found to increase the steroid requirements for treatment
of established asthma.3

So possibly more than one of these mechanisms may be
implicated in the effects of thyroid disease on coexistent
asthma, but the effects on corticosteroid metabolism seem
most likely to be relevant. Though hypothyroidism may be
associated with some improvement in asthma, it would be
inadvisable for the doctor to try to control asthma in patients
with thyroid disease by deliberately producing hypothyroidism.
Instead he should aim at restoring the euthyroid state with
minimal treatment while controlling the asthma with the
appropriate drugs.
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Research priorities
Six years after Lord Rothschild first made a casel 2 for the
Government's commissioning research on a customer-
contractor basis the implications of his proposals are still being
argued. He recommended a clearer separation of biomedical
research (intended to increase knowledge) and health service
research (intended to solve practical problems), and criticised
the way that the Medical Research Council had financed work
that "had and has no customer to commission and approve
it." No matter how distinguished or intelligent scientists
might be, said Rothschild, they could not be so well qualified
to decide the nation's priorities for research expenditure.

Returning to this theme in his Rock Carling lecture,3 Sir
Andrew Watt Kay set out his considered objections to the
Rothschild concept. It might be easy, he said, to obtain more
applied science in areas such as defence, but it was naive to
believe that the same was true of biology and medicine; and
he questioned whether the development of applied research
should or could be speeded up by the injection of more money
or new management.

Medicine differed from industry in one important way, said
Sir Andrew. Much new knowledge and new technology
tended to increase costs rather than reduce them. The prac-
tical import of any new discovery depended on the techno-
logical level at which it was made.4 High technology medicine
implied understanding of the causation of a disease or at least
identification of a specific remedy-antibiotics for bacterial
infections, the prevention of rhesus haemolytic disease, the
treatment of endocrine disorders with replacement hormones
-and was characteristically easy to deliver, simple, and cheap.
Here he disagreed with Professor McKeown5 6; Sir Andrew
believed that the turn of the century would see a great increase
in such specific remedies.
Halfway technology medicine, in contrast, included the

whole range of treatments given with varying success to
minimise disability and suffering from diseases about which
there was still insufficient knowledge. Replacement of diseased
organs by transplants and prostheses, and operations to im-
prove the blood supply to the heart affected by coronary artery
disease, were obvious examples of the enormous costs of such
an approach-and there were equally difficult problems of
distribution and priority.
The third level of technology was the substitute used by the

medical profession when there was no means of altering the
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natural course of the disease-and was, said Sir Andrew, not
a technology in any real sense but was nevertheless an
indispensable part of the daily work of every good doctor.
Again the costs were high and rising constantly.
How could the costs of halfway and non-technological

medicine be reduced ? Only by seeking new knowledge, argued
Sir Andrew, and that could come only through basic research.
He had no doubt of the value of good health service research
and its potential for improving the quality of the delivery of
health care, but he was also in no doubt that high priority
should be given to the health sciences if there was to be any
hope of solving the dilemmas created by the rising costs of
modern medicine.

Yet there is one factor missing from the case argued so
clearly in this Rock Carling lecture. The postwar years have
seen an enormous expansion in the numbers of universities and
medical schools both here and in other countries. How many
of these should be pursuing research, pure or applied? Sir
Andrew himself accepts that it is unrealistic to expect all
medical graduates in training posts to spend an appreciable
time in research. Is it any more realistic to expect all our
medical schools to maintain a whole range of research in-
terests ? This is surely one time that more may mean worse
rather than better. While the arguments for preserving
academic units to pursue basic research are valid, when the
money available is limited it might be spent on a few centres
of excellence rather than spread so thinly around the country
that everyone is starved. Scientific editors are only too aware
of the amounts of time, effort, and money spent on poor quality
so-called research projects. Among the immediate priorities
for those concerned with research policy should be the
elimination of this futile waste.
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Dengue

Dengue is an illness caused by a group B arbovirus (now called
flavivirus) transmitted by the mosquito Aedes aegypti and
endemic in many warm areas ofthe world. It may be produced
by four types of virus with identical or similar antigens, and
infection results in long-lasting immunity to the homologous
type. Haemagglutination-inhibition, complement-fixing, and
neutralising antibodies may be found in the patient's serum,
the titre rising during the illness to a maximum in con-
valescence; subsequent infection with a different type of virus
results in an exaggerated antibody response to the new virus.
Though dengue is endemic in some areas, epidemics tend

to occur in the rainy season, which favours mosquito breeding.
A major epidemic has recently occurred in Jamaica due to
type 1 virus,' the necessary conditions of a high vector density
and a susceptible human population evidently being present.
As with all infective disorders, there is a spectrum of disease,
but it is convenient to distinguish dengue fever (DF) and
dengue haemorrhagic fever (DHF), which generally show major

differences as regards hosts, region of the world, patho-
genesis, and clinical picture. DF is mild in children but more
severe in adults, in whom it is often a most uncomfortable
illness with fever (often saddleback) with or without a maculo-
papular rash, lymphadenopathy, and myalgia which may be
truly "breakbone." The symptoms follow an incubation period
of a few days, themselves last a few days, and in some patients
may be followed by a protracted convalescence during which
they become depressed; but the disease is never fatal. DF
occurs in indigenous and non-indigenous individuals and may
be a major source of illness: in epidemics in Bangkok 20% of
children aged under 15 have been affected, with 30%0 antibody
conversion.2
DHF, on the other hand, is a disease of children seen

especially in South-east Asia and mainly affecting the in-
digenous population. Though first reported from Manila in
the Philippines in 1954, it probably occurred in Bangkok as
early as 1950. Similar illnesses were observed during classical
dengue outbreaks in Queensland in 1897 and elsewhere, in-
cluding Taiwan in 1931-though there is no virological proof
that these were due to dengue.

After high fever for a few days there is obvious deterioration
in the child's condition with leucocytosis, liver enlargement,
and a tendency to bleed-especially into the skin but also at
other sites, including the gut. Shock may develop with a
mortality rate of 5-10o0. DHF occurs especially as a primary
infection in children aged under 1 year or as a secondary
infection in older children, the peak incidence being at 4 years.
The biochemical abnormalities include a fall in the serum
sodium and protein concentrations; acidosis; a raised blood
urea concentration; and haemoconcentration as shown by the
haematocrit value. The tourniquet test gives a positive result,
and the clotting mechanism is abnormal as shown3 by reduction
in the concentration of factors V, VII, IX, and X; the platelet
count may fall, as may the fibrinogen concentration with in-
crease in fibrin degradation products-all related to the degree
of severity. All these findings, together with the rapid
catabolism of labelled fibrinogen, favour the presence of
intravascular coagulation; while complement studies have
shown definite reductions in C3, C3 proactivator, C4, C5, and
Clq-again the degree of depression being related to the
severity of the illness.4 Several pieces of evidence suggest that
circulating immune complexes may have a role in DHF,5 6
and complement activation may therefore occur in DHF as a
result of immune complexes and accelerate coagulation.

This complex sequence explains the clinical picture,
especially the hypoproteinaemia, haemoconcentration, haemor-
rhage, and shock found in the absence of visible endothelial
damage. Why does it occur in one person and not in another?
There are two theories. The first, proposed by Halstead,7 is
based on the concept of two sequential infections with different
dengue types, DHF occurring during the second infection,
when the secondary response results in large amounts of anti-
body together with the presence of large amounts of antigen.
The finding ofDHF associated with a secondary type response
in older children or maternally derived antibody in infants fits
with this concept; the type 2 virus, which is frequently asso-
ciated with DHF, proliferates more readily, is more anti-
genic, and more readily reacts with heterologous antibody than
other types. The other theory, favoured by Rosen,8 is that
DHF is produced by an abnormally virulent virus. Unfor-
tunately virulence cannot be measured in man except by the
illness it produces and in the mouse dengue produces encephal-
itis, which is no help in solving this problem. The finding of
DHF in older patients with primary infection9 10 is against
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