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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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the sequential theory. Certainly a virulence theory has been
suggested for the severe primary illness sometimes seen in
other virus infections such as yellow fever.
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Protein-losing
gastroenteropathy
in cardiac disease
Hypoproteinaemia is a rare but serious complication in
patients with congestive heart failure, particularly in those
with constrictive pericarditis.'-'2 It is not, however, confined
to this condition: it has also complicated right-sided heart
failure due to tricuspid valve regurgitation and rheumatic
heart disease,'3 pulmonary stenosis,'4 Lutembacher syndrome,15
atrial septal defect,8 and cardiomyopathy.'6-18 Recently the
case of a 5-year-old boy with transposition of the great
arteries has been reported with protein-losing enteropathy
after superior caval conduit obstruction had occurred as a late
postoperative complication of the Mustard procedure.'9 So
we may legitimately ask what causes this complication and how
should it be diagnosed and treated.
The possible causes considered for hypoproteinaemia

associated with heart disease have included defective synthesis
of protein secondary to liver dysfunction,20 an increased
urinary loss of plasma proteins, or a dilutional effect as a result
of increased plasma volume.8 17 21 Nevertheless, in patients
with congestive heart failure studies based on injecting
radioiodinated human albumin,22 I311-polyvinylpyrrolidone,2324
or 51Cr-albumin21 have shown that the protein deficiency is
attributable to excess loss of protein in the gut.8 10 14 16 25-27
Even so, defective hepatic synthesis may also contribute to the
low serum albumin concentrations: when exogenous and
endogenous albumin turnover28 are estimated separately
patients with cardiac disease are found to have a raised
exogenous and a reduced endogenous turnover.'4

Protein-losing enteropathy is thought to be a functional
disorder of the intestinal lymphatics secondary to an increase
in central venous pressure.8 In animals the lymphatics of the
gut dilate after ligation of the superior vena cava or the
production of pericarditis.29 30 Similar findings have been
made in patients, together with a rise in the pressure and flow
rate of the lymph in the thoracic duct. The lymphatic channels

in the intestinal walls become severely dilated10 12 15 17 26 and
resemble those in primary lymphangiectasia-a disease
characterised by protein-losing enteropathy, hypoproteinaemia,
and oedema.'3 21 Hence, while the main cause of protein-losing
enteropathy is malfunction of the intestinal lymphatics
secondary to abnormal cardiovascular haemodynamics,8 26 an
additional mechanical obstruction-occlusion of the superior
vena cava or a ring constriction of the inferior vena cava-may
be an important contributory factor in some cases of constric-
tive pericarditis.3'
These patients present with symptoms due to hypopro-

teinaemia and oedema but may also suffer from diarrhoea,
which is found in only half the patients, despite the high
gastrointestinal protein loss. Hypocalcaemia2' and haemo-
chylial' may develop. Lymphocytopenia occurs owing to the
loss of lymphocyte-rich lymph into the gastrointestinal lumen.
There is also evidence of immunological deficiency (such as
delayed hypersensitivity reactions)' 13 18-possibly owing to
hypoproteinaemia and lymphatic loss, but there seems no
increased susceptibility to infection.32 The results of radio-
logical investigations of the gut may either be normal or show
oedema of the small intestinal mucosa.8 10 26 The submucosal
lymphatics may also be obviously dilated.'0 15 26
The first step in treatment should be to remove the cause of

heart failure-for example, pericardectomy in cases of
constrictive pericarditis. In most patients once the lymphatic
dilatation has been reversed by treatment the protein
metabolism returns to normal.8 9 26 27 Hypoproteinaemia may,
however, recur after pericardectomy,8 26 and in one patient
protein loss continued for at least 60 days, though it eventually
stopped.27
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