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Renal lesions in human
malaria

There are three main variants of renal disease associated with
human malaria. Acute renal failure may complicate falci-
parum malaria'; glomerulonephritis and the nephrotic syn-
drome may occur during Plasmodium falciparum infections2;
and a nephrotic syndrome is specifically associated with
P malariae infections.3
Renal disturbances with oliguria sometimes proceeding to

anuria and associated uraemic symptoms are not uncommon
in severe attacks of falciparum malaria. The disorder results
from interference with the microcirculation in the kidneys,
and is usually reversible when prompt antimalarial treatment
is combined with haemodialysis or peritoneal dialysis.4 5

Glomerulonephritis and nephrotic syndrome have also
been described during the course of falciparum infections.6 7
Usually mild to severe proteinuria develops within a week or
two of infection, and renal biopsies taken between the 6th and
23rd day show characteristic features. Deposits of immuno-
globulins (mainly IgM) and complement are localised in the
glomerular basement membrane and in the mesangial areas;
malarial antigen is present; there is expansion of mesangial
areas with or without proliferation of the mesangial cells and
hyperplasia and hypertrophy of the endothelial cells. There
is also irregular thickening of the glomerular basement
membranes with electron-dense deposits but no lacunae.
Like the acute lesion in falciparum malaria, the condition is
reversible. The proteinuria resolves and the immunological
abnormalities disappear after antimalarial treatment.

Irrefutable proof of the association between P malariae
infection and the nephrotic syndrome in children came from
the studies of Gilles and Hendrickse,9 and the evidence has
recently been reviewed by Gilles.10 In 1963 these two authors
advanced the suggestion that the nephrotic syndrome might
be due to glomerular damage caused by the deposition of
immune complexes," and studies from both Nigeria and
Uganda have since supported this hypothesis.'2 In renal
biopsies from 93 Nigerian patients (50 children and 43 adults)
immunofluorescence showed that immunoglobulins G and M
were present in 96%, the third component of complement
in 66%, and P malariae antigen in 25% of cases.'3 Examination
of eluates from nephrotic kidney specimens confirmed that
specific antibodies against P malariae were present in most
of them." The immunoglobulin deposits varied from a coarse
to a fine granular pattern, and the distribution of IgG sub-
classes in glomerular deposits was related to the pattern.'5
Both morphological and electron microscope changes showed
considerable variation.'6 17

The results of treatment of this quartan malaria nephrosis
are unsatisfactory. There is no response to radical treatment
with antimalarials and a poor response to corticosteroids.1"
Good responses to azathioprine and cyclophosphamide have
been reported in patients with coarse or mixed granular

patterns of immunofluorescence but not in patients with a
fine, granular pattern.15 17

Several important questions remain unanswered. Why do
only some individuals develop the nephrotic syndrome when
at some time or another in endemic areas all the children are
infected with P malariae? How does the lesion start? What
factors are responsible for the chronicity of the syndrome?
Similar renal lesions to those described in human malaria
have also been shown in work in animals,19 and this research
may hold some of the answers. But many problems remain
over the nephropathies associated with malaria.20
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Lessons from Southampton
Within the lifetime of most doctors in practice today the pur-
pose of medical education has undergone a total change.
Earlier generations of medical students-from the Renaissance
to the immediate postwar period-saw their studies as provid-
ing them with all the basic training needed to practise com-
petently. Once qualified, then with a handful of textbooks and
a Gladstone bag of instruments they could face their patients,
confident that any gaps in their knowledge would be filled as
their experience grew.

Almost overnight this philosophy has become heretical.
Now the emphasis of medical education is on the preparation
of a doctor for a lifetime of continuing modification of old
ideas and the assimilation of new knowledge, while his per-
formance is assessed by some form ofmedical audit. The extent
to which medical schools have modified their curricula to
take account of this change has varied: new schools, such as
Southampton, have been most free to experiment, as has been
shown by the six articles we have now published on the first
years there (see pp 161 and 162 for the last two articles).
The Southampton curriculum is full of innovations: very

early contact between students and patients, an emphasis on
sociology and psychology as well as the basic sciences, the use
of-system courses, and the fourth year "study in depth."
Clearly once the medical school has shed its (increasingly
unrealistic) duty to prepare a student as a fully competent
doctor it can broaden the scope of the education it offers and
introduce more of the features of other degree courses. What-
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