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account for 300% of the total body weight) have done little to
answer the doubts. Patients with metastatic cancer rarely have
a tumour burden of more than 10%' of their weight, so that
directly extrapolating the evidence from rodent to man is
probably futile. Some studies have asserted that there was no
acceleration of the tumour's growth after supplementary
nutrition, but such assurances carry little conviction when
based on negative observations during a relatively short period.

Copeland and his colleagues2 have described intravenous
feeding to supplement chemotherapy in 58 malnourished
patients with neoplastic disease. Without intravenous feeding
these patients were considered either poor risks or unsuitable
for any chemotherapy. Nutritional depletion was defined as a
weight loss greater than 100/ and a serum albumin concen-
tration below 30 g/l. The 36%" response rate suggested a
correlation between nutritional state and the success of
treatment; this is indeed plausible because chemotherapeutic
drugs are metabolised according to the patient's nutritional
level.3 Another report described 85 patients with cancer under
the care of the nutrition service at St Joseph's Hospital,
Toronto.4 They included patients referred before surgery and
those with postoperative complications. Among the patients
with resectable cancers who had nutritional support starting
before operation no death or major complication occurred. In
the postoperative group the death rate was 4.500 for cancer of
the colon, but much higher for that of the oesophagus,
pancreas, and bladder. Hill's nutrition group in Leeds5 has
reported that giving intravenous feeding to patients undergoing
proctocolectomy or rectal excision (for both benign and
malignant disease) reduced postoperative complications and
restored plasma protein concentrations to normal.
These few examples provide suggestive evidence that

nourishment of patients may be beneficial during active
treatment. While the exact value of these benefits remains
uncertain, however, there is no doubt about the high costs of
nutritional support in terms of manpower, use of beds, and
money spent on elemental diets.

Furthermore, the enthusiasts seem unlikely to restrict them-
selves to this area of oncology: palliative nutritional sup-
plements will also be tried in patients with advanced cancer on
the grounds that some patients with cancer die in cachexia
with no immediate cause of death visible at necropsy-
presumably these are "biochemical deaths." Is it possible to
help them surmount this hurdle, or indeed reasonable to do so
if they merely succumb to a more direct effect of their cancer
at a later date ? One or two months' longer survival as a semi-
invalid is surely only a pyrrhic victory.
We still know very little about the pathophysiology of

cachexia and can only guess how far along the pathway an
individual patient has travelled. Protein-calorie deficiency is
known to lead to a series of biochemical changes: the extent
to which the serum albumin concentration falls below 30 g/l
is a guide to the probability of finding a whole host of disturb-
ances in the concentrations of blood proteins, enzymes, trace
elements, and vitamins. Each of these changes may be used as
a marker of nutritional state reflecting disturbances of cellular
function. Given sufficient time, the rates of change may be
informative, but clinicians usually need rapid answers. This
means finding out whether an array of biochemical measure-
ments-in combination with factors such as loss of weight,
anthropometric measurements, tumour site and load, and
anaemia-can increase the accuracy of prediction that nourish-
ment will improve the response to treatment. Apart from the
concentration of serum albumin the use of transferrin,
prealbumin, cholinesterase, and ribonuclease6 concentrations

might be evaluated; other simple combinations have yet to be
carefully assessed.
What we need, surely, is the pragmatic application of current

knowledge to provide a broad base of data similar to that
already published on malnourished children in the tropics.
But we should have no delusions: in contrast to tropical
malnutrition, the cachexia of cancer will need more than milk
powder and vitamins to turn the tide.
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Drink and drown
Shakespeare (as so often) said it supremely well and with
double meaning. "I have very poor and unhappy brains for
drinking," sighed Cassiol-and it can be as true for Adam's
ale as for alcohol. Deliberately induced water intoxication2 is
always dangerous and sometimes fatal.3 One danger is that
the victim will inhale vomit while confused or having con-
vulsions; the other is death from cerebral oedema with
compression of the brain stem (especially if lumbar puncture
is performed during the investigation).
Once hyponatraemia has been discovered and deliberate

excessive water drinking is suspected the diagnosis is more
likely to be made on the history than by examination or
investigation. Neurotic traits and vague illnesses in the past
can usually be discovered, sometimes with episodes of
delusions, depression, agitation, or hysterical behaviour. Four
out of five patients are women.4 Without such a history other
causes are more likely, but a background of instability does
not of course exclude an organic lesion such as an oat-cell
carcinoma of the bronchus secreting antidiuretic vasopressin-
like peptides.5 Reasons for drinking more water than is
physiologically necessary are as varied as the personalities and
psychopathies behind the syndrome: they range from the
schizophrenic-determined to flush out the parasitic worm
roaming his body6-to the two psychopaths who, after reading
a newspaper article on water addiction, grasped their
opportunity for a weekend of free intoxication.7
The symptoms are due to intracellular overhydration.

Water moves osmotically into cells which have become
relatively hypertonic as the plasma osmolality falls. The onset
of symptoms is determined by individual differences (which
are poorly understood) in the level of hyponatraemia at
which brain disturbance becomes apparent. Headache and
vomiting are the first symptoms, the latter unfortunately
being less protective than might be expected, because not all
that is drunk is returned. Confusion, disorientation, and
restlessness progress to convulsions and coma.
On logical grounds a urine osmolality substantially lower

than that of the plasma should differentiate water drinkers
from other patients with hyponatraemia: indeed, their urine
should be maximally dilute. Unfortunately, in practice the
distinction is not so simple: either the disturbance of brain
function initially associated with psychiatric illness or the
onset of cerebral oedema itself may provoke the release of
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sufficient vasopressin to raise urine osmolality, thus blurring
the expected diagnostic difference. Heavy smoking might
also prevent the appropriate shut-off of vasopressin release as
the plasma osmolality falls. Clearly, if the kidney cannot
secrete a maximally dilute urine excessive drinking will more
quickly dilute body fluids.
Body fluids become diluted, then, whenever water is taken

in faster than the kidney can excrete it. The excess water is
distributed throughout the total body water (about 42 litres
in a 70 kg man) and the plasma sodium concentration needs
to fall below 120 mmol/l before symptoms are likely; therefore
an increase in total body water of at least six litres is necessary
before trouble starts. Mild symptoms are best treated by
withdrawing water. More severe symptoms, especially the
onset of stupor, need treatment with hypertonic saline. This is
given most conveniently as 5%/O saline (855 mmol/l) at a rate of
1 ml/min until improvement occurs. Though it is rarely
necessary to give more than 250 ml of 5% saline, even that
small volume will extract a substantial quantity of water
osmotically from the intracellular into the extracellular space

-and this substantial increase in the plasma volume may be
enough to precipitate heart failure and pulmonary oedema in
susceptible people. In practice this danger is partly offset by
the tendency of these patients to excrete a sodium load
rapidly in the urine. In patients in whom heart failure seems a
strong possibility the combination of frusemide (which
produces a dilute urine in patients with hyponatraemia) and
a slow infusion of hypertonic saline may be more appropriate.8
Once the urgent biochemical emergency has been overcome

psychiatric treatment should be arranged in an attempt to
prevent a recurrence of this dangerous syndrome.
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Regular Review

Current trends in the treatment of uraemia: a view from
the United States

ASAD A BAKIR, GEORGE DUNEA

In the 35 years since Willem Kolff first attempted to correct the
complex metabolic disturbances of uraemia by simply circu-
lating blood through Cellophane membranes, effective treat-
ment of end-stage renal disease has become a routine part of
clinical medicine. In the United States alone some 40 000
people are now on dialysis, and 27 000 others have received
kidney transplants in the last decade.
Some 10 000 Americans develop renal failure each year,

reflecting an incidence of 50 per 100 000 population. In-
creasingly liberal criteria for haemodialysis, freely available
as a Medicare benefit since 1973, have resulted in the accep-
tance of many patients who are old or suffer from diabetes,
heart disease, or cancer; and heroin addicts, convicts, and blind
diabetics are also being treated.

For most patients receiving haemodialysis life has become
less difficult than in the early days; and the estimated mean
of 22 days in hospital each year obscures the fact that many
patients have been treated for years without ever having been
admitted. Patients on dialysis are surviving increasingly
longer, especially if allowance is made for the many individuals
who are debilitated or have serious medical problems. Since
1973 the proportion of patients treated in free-standing facili-
ties has increased, and that of home dialysis has declined from
400/` to about 1500, the considerable regional differences being
variously attributed to lack of incentives, the bias of physicians,
patients' preference, and the population's heterogeneity.'

Some nephrologists believe that the place of dialysis is in the
home and that as many as 70%0 of all patients should be able
to perform self-dialysis.' A more realistic proportion, however,
is probably 20%,2 and even this may be too high for centres
treating patients from the ghettos of the inner city; older
people; and those with major medical, psychological, or social
problems2-while retrospective comparisons claiming higher
survival rates and better rehabilitation in home patients are
often hampered by selection bias.3 An interesting approach,
however, recently tried in some parts of the country, has been
to pay nursing aides to dialyse patients in their own homes-
possibly a happy medium between centre and home dialysis,
but not necessarily much cheaper.

For the patient on haemodialysis access to the vascular
system remains his lifeline as well as his Achilles' heel. Most
patients are treated through a standard Brescia-Cimino fistula,
constructed several weeks before it is needed, or initially
through a Scribner shunt, which may later be converted into a
fistula. For patients whose fistulas have failed the bovine
heterografts used since 1972 are being largely supplanted by
expanded polytetrafluorethylene (PTFE) grafts, which are
cheaper and more easily handled, can be used earlier, are less
prone to clot, and when infected may be salvaged by antibiotic
treatment.4 5 Most patients are treated by a two-needle punc-
ture technique, but for difficult cases single-needle systems
are available, though rarely used.
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