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Skin changes after
transplantation
We still do not know the cause of the various clinical forms of
scleroderma but immunological mechanisms may play an
important part. This is suggested by the occasional coexistence
ofscleroderma with collagen diseases and autoimmune diseases
such as primary biliary cirrhosis and haemolytic anaemial and
also by the frequency with which antinuclear antibodies can
be detected in scleroderma.2 Recent reports of the cutaneous
manifestations of graft versus host reactions (GVHR) have
provided a valuable insight into the mechanisms which may
be operating in spontaneous scleroderma and also in lichen
planus.
When bone marrow transplantation is used in the treatment

of aplastic anaemia or leukaemia the serious complication of
GVHR occurs in about 70% of cases.3 The immunological
processes underlying such reactions remain obscure, but
Billingham4 has described the conditions which must prevail
if they are to occur. Firstly, the graft must contain immuno-
logically competent cells; secondly, the host must possess
important transplantation isoantigens that are lacking in the
graft donor so that the host appears foreign to the graft; and,
finally, the host must be incapable of mounting an effective
immunological reaction against the graft. The reactions pre-
dominantly affect the skin, the intestinal tract, and the liver,
but not necessarily all three in every patient.
Acute and chronic forms of GVHR may be differentiated.

The acute reactions occur seven to 21 days after transplanta-
tion, with a macular eruption of the trunk and then of the face
and hands. Within the first six weeks more florid cutaneous
lesions may develop, with more diffuse erythema and scaling,
lichenoid lesions, or bullae; the bullous phase may closely
resemble toxic epidermal necrolysis.5 The eruptions of the
acute stage may merge after three months to a year with those
of the chronic stage, a macular or maculopapular eruption
becoming indistinguishable from lichen planus.6 Nevertheless,
the skin changes of the chronic reaction are not necessarily
preceded by acute lesions, or if they are they may develop only
after an interval of months. One patient developed after about
100 days lesions of the skin and buccal mucosa typical of
lichen planus,7 which were later replaced by atrophy, dermal
sclerosis, and reticulate pigmentation. A recent report8 of
GVHR in two children described an early transient maculo-
papular eruption succeeded 8-10 months later by the develop-
ment of numerous scleroderma-like patches. A similar
sequence of events had previously been reported in a young
man.3 In all three cases the areas of sclerosis and hyperpig-
mentation resembled the circumscribed form of scleroderma,
lacking only the lilac-coloured halo which often distinguishes
its active advancing edge.
The histological findings9 in GVHR show an equally

interesting spectrum of changes, depending on the severity
and stage of the reaction and on the level in the skin which
bears the brunt of the immunological assault. The acute
maculopapular eruption shows spongiosis and focal vacuola-
tion of basal cells and a perivascular lymphocytic infiltrate in
the upper dermis, focally invading the epidermis. If the
destructive effects on the epidermis are more intense the
histological picture is that of epidermal necrolysis. If the
lymphocytic invasion of the zone of the dermoepidermal
junction is heavy and liquefaction degeneration of basal cells
is more extensive, the histological changes are those of lichen
planus.6 7 In the chronic stage the epidermis tends to be

atrophic and the collagen bundles of the dermis to be
hyalinised, coarse, and tightly packed, with some sparse
lymphocytic infiltration around the vessels and between the
bundles-changes found in scleroderma.

Speculation on what we know at present would be prema-
ture, but undoubtedly an increased understanding of the
immunological mechanisms concerned in GVH reactions
would throw light on the pathogenesis of scleroderma, lichen
planus, and perhaps also of epidermal necrolysis.
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New technique for the
treatment of endstage renal
failure
Almost two decades have elapsed since Scribner and his
colleagues' showed that patients with endstage renal failure
could be kept alive by repeated haemodialysis. Since then the
basic theme has remained much the same, though there have
been many variations in blood flow, dialysate flow, surface
area of the dialyser, and duration and frequency of treatment
per week. Hollow fibre Cellophane or Cuprophane artificial
kidneys have been introduced, and home haemodialysis has
become standard treatment in many parts of the world. But
what about the alternatives? In 1973 Henderson et at2
described a haemofiltration and substitution system, and at the
XIVth Congress of the European Dialysis and Transplant
Association held in Helsinki in June several groups described
their experiences with this new technique.

In haemofiltration the patient's blood is passed through a
cellulose nitrate filter, an ultrafiltrate being extracted at 60-75
ml/minute by increasing the hydrostatic pressure within the
blood compartment or by applying negative pressure to the
outside of the membrane. In contrast to haemodialysis no
dialysis fluid is passed through the filtering device. A sub-
stitution fluid (usually modified Ringer lactate) is then
infused into the blood before it is returned to the patient.
During each treatment 18 to 20 litres of fluid is exchanged over
four to five hours, and the rate ofinfusion is carefully monitored
and adjusted to equal the rate of extraction. Net fluid loss
from the patient may be achieved by withholding the infusion
solution. The procedure causes relatively little upset, and the
treatment needs to be performed three times per week.

In this technique the removal of toxic substances does not
depend on their molecular weight. For example, both urea
(with a molecular weight of 60) and inulin (molecular weight
5000) have clearance rates of about 60 ml/minute. This is in
obvious contrast to haemodialysis, where the clearance of urea
for a similar type of filter is about 120 ml/minute, but where
clearance decreases with increasing molecular weight so that
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the rate for inulin is only 9 ml/minute. Despite the high
pressures used in the haemofiltration system neither excessive
haemolysis nor hypofibrinogenaemia has been noted. During
long-term use the pretreatment serum creatinine and blood
urea concentrations slowly rose to a new plateau, but there was
a fall in plasma phosphate. The haematocrit value, which often
fell during the first few weeks of treatment, finally rose above
the pretreatment figure, and nerve conduction velocity (whose
slowing is often taken as indicating the presence of uraemic
toxins) also increased. Middle molecules in the range from 800
to 5000 were found in large amounts in the ultrafiltrate at the
start of treatment, and after six months the "peak seven" as
described by Fuirst et a13 had nearly disappeared from the
serum of the patients treated.
With such large volumes ofultrafiltrate containing substances

oflarge molecular weight we might expect depletion syndromes
to occur. Nevertheless, in clinical practice, despite the loss of
10 g of protein and 6-5 g of amino-acids with each treatment,
no evidence of depletion has been found. Hormones such as
human growth hormone, thyroid stimulating hormone, and
cortisone were not eliminated during the treatment. There
was some loss of testosterone, gastrin, gastrointestinal poly-
peptide (GIP), and somatidin B, but this did not seem to
affect their plasma concentrations, presumably reflecting a high
secretory capacity for these hormones.
What, then, are the advantages of haemofiltration-apart

from its relative simplicity and its similarity to the normal
kidney? Two groups of investigators have shown that plasma
lipid concentrations, usually raised in chronic renal failure, are
restored to normal. This could be due either to direct removal
of lipids during haemofiltration or to the high elimination rate
of GIP, which potentiates insulin secretion. In the long term
this reduction of plasma lipids might, perhaps, reduce the
mortality from cardiovascular disease seen in uraemic patients.
Another factor in the high mortality of patients on dialysis is
hypertension, and a striking reduction in blood pressure has
succeeded a switch to haemofiltration in patients whose
hypertension had been resistant to both drug treatment and
dialysis. Thus in 15 such patients the blood pressure returned
to normal in every case within three months of starting
treatment. Whereas at the start of haemofiltration the mean
blood pressure correlated directly with extracellular volume,
after six to eight weeks' treatment it became normal despite an
increased extracellular volume. Plasma renin activity was also
reduced to normal during treatment. The greatest fall in blood
pressure was found in the patients with the highest systolic
blood pressure at the start of haemofiltration. During haemo-
dialysis the removal of fluid by ultrafiltration may be difficult
to control accurately, and fluid loss may be associated with
nausea, vomiting, and headache. Fluid loss during haemo-
filtration, however, may be kept under exact control, and the
procedure appears to cause relatively little upset.
A possible further use for haemofiltration is in patients with

dialysis dementia, in whom aluminium intoxication (either
from excessive use of phosphate binders or from increased
aluminium concentrations in the water used for preparing
dialysis fluid) has been suggested as the cause. This technique
may allow for the removal of substantial quantities of
aluminium: it would be of great interest to see whether by
doing so the disturbing neurological features of this syndrome
could be reversed. If this did prove possible, then we should be
able to avert development of the syndrome by using haemo-
filtration combined with close attention to the preparation and
volumes of the infusing solution.
At present haemofiltration costs considerably more than

haemodialysis as practised in Blitain. Even so, it may well have
a place in treating uraemic patients with either severe hyper-
tension or hyperlipidaemia, and its value should also be
assessed in removing or preventing the accumulation of trace
metals.
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Accident or suicide?
Earlier this year we wrote about the emotional impact of
suicide inquests on the deceased's relatives, and commented on
the tendency among coroners to bring in a verdict of acci-
dental death (or much less commonly an open verdict) when-
ever there is doubt about the deceased's intentions.1 Thusthere
may be a tendency for suicide to be underdiagnosed, while the
opposite may be true of accidental death.
We recognise, of course, that the type of judicial procedure

may have an influence on the verdict. Countries such as
Denmark-where there is no open inquiry, nor is the decision
finally made public-might seem to tend to arrive at a verdict
of suicide in the face of less positive evidence than might
satisfy an English coroner. In practice, however, when a
comparative study2 ofcase histories was arranged in 1972 under
the auspices ofWHO and the chairmanship of Professor Neil
Kessel of Manchester, the verdicts reached by both medical
and legal assessors from several different countries showed
that their decisions whether death was due to suicide or not
were influenced by a wide range of factors and that the actual
procedure was not necessarily dominant among these.
One way of examining whether verdicts of accidental death

are returned in a substantial number of cases of suicide would
be to find out what proportion of people in the former
category showed characteristics in common with those of the
latter. That approach has recently been tested by Holding and
Barraclough,3 who examined 110 accidental deaths in a single
London coroner's district. They matched these for sex, age,
and cause of death with a sample of undetermined (open-
verdict) deaths from the same coroner's court, which had pre-
viously been similarly matched with a sample of known
suicides. The procedure, therefore, tested the hypothesis4 that
undetermined deaths are mostly concealed suicides and
extended it to include a group of apparently accidental deaths.
The clinical findings were startling-except they might have
been predicted by sceptical psychiatrists. The number of
"accidental deaths" which were categorised as having occurred
in sufferers from mental illness before or at the time of death
was 66 (60%), as against 20 (18%) regarded as mentally fit. In
the remaining 24 (22%) the evidence was inconclusive, though
nevertheless suggestive of much ill-health to the point of
allowing at least a tentative diagnosis of mental illness. When
both positive and tentative diagnoses were combined, de-
pression, alcoholism, and drug dependence headed the list.

There was a history of psychiatric care in 31 cases (28%)
and, even more important, a history of a suicidal attempt in
26 (24%); in almost all of these the final cause of death
mirrored the method of the unsuccessful attempt. When they
died two-thirds of these men and women were receiving
treatment with psychotropic drugs, mostly prescribed by
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