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artificial kidney, averaging just over 80% in collected
series.2 The usual causes of death in this vanishing group
have been cortical necrosis, until regular dialysis and trans-
plant became available, and fulminant clostridial sept-
caemia. But the commonest cause of death in Glasgow was
cerebral damage, presumably due to eclampsia. As the
obstetric group has declined in numbers, it has been re-
placed by an increasing intake of patients with renal failure
following major surgery and miscellaneous medical con-
ditions in whom death from the primary disease is common
in spite of adequate management of renal failure.
A parallel development has been a rise in the average age

of the patients; the surgical group contains many elderly
people.2 3 Kennedy and his colleagues observed an almost
linear rise in mortality with age, from 20% among patients
in their 20s to 70% in the 70s, and a similar though less
striking association between age and mortality was observed
at Guy's Hospital.6

Finally, some conditions are associated with a notorious-
ly high mortality. They include intestinal and biliary7
surgery, which features prominently in the Glasgow series,
with a mortality of 70%, and burns, with a mortality of
over 90%.8 9 Acute renal failure following cardiac sur-
gery610 and major aortic surgery2 11 12 is often mild, non-
oliguric, and transitory, but when it becomes established it
carries a high mortality. A unit for treating acute renal failure
in a hospital caring for burns, open heart surgery, or emer-
gency surgery for abdominal aneurysms is bound to record
poor statistics. Firearm injuries of the head and trunk, for-
*tunately still rare in Great Britain, have proved a difficult
group to treat in other countries."1'5

Even these difficult groups of patients are regarded as po-
tentially recoverable when they are accepted. Why do they
still die? The causes of failure have been analysed with the
aid of necropsies in two large Scandinavian series.'617 Pul-
monary sepsis was the most important cause of death in the
earlier experience from Lund,16 and it remains a formid-
able problem today. The combination of renal and res-
piratory failure is common and lethal.'8 In the later series
from Lund'7 peritonitis has emerged as the major uncon-
quered problem in the surgical group. Infection at both
these sites is often associated with septicaemia.6 Gastro
intestinal haemorrhage was an important cause of morbidity
and mortality at Glasgow3 as in many previous reports, and
bleeding from multiple sites occurred in 10% of patients
from Vietnam'4

Reduction in mortality must therefore depend on pro-
viding intensive therapy to fulfil a variety of needs. There
is an increasing tendency to manage these patients in a
general intensive therapy unit attended by many specialists,
while one physician nonetheless retains executive control to
prevent the confusion of management by committee.

There is little doubt that prophylactic dialysis also im-
proves the chances of survival by preventing uraemic com-
plications.'9 20 I,t is much harder to prove that the very in-
tensive dialysis which is currently practised-daily or alter-
nate-day dialysis to maintain a predialysis plasma urea well
below 200 mg/100 ml2-achieves its intended objectives
of increasing resistance to infection and improving wound
healing and nutrition. Some authors state that it has failed
to do so.'4 The question is likely to remain unanswered,
since a controlled trial on such a heterogeneous group of
patients receiving multiple forms of therapy presents almost
insurmountable difficulties.

Daily dialysis permits virtually free intake of fluid and

diet, which is so popular with doctors, nurses, and patients
that it is unlikely to be displaced without damning evidence
against it. Yet it is very doubtful whether free diet in an
anorexic patient can combat the obligatory protein cata-
bolism of over 100 g per day encountered in the early
stages of acute renal failure,21 particularly in the face of
daily amino-acid loss through the dialyser membrane or
peri-toneum. More attention should be paid to adequate nu-
trition in these traumatized, infected, and often immobilized
patients as efforts are redoubled to reduce the continuing
mortality of acute renal failure.
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Psychiatric Symptoms in
Typhoid Fever
Micro-organisms of the same family or species may differ
greatly in their infectivity, invasiveness, or epidemic impe-
tus. Their human hosts likewise vary in many ways which
may affect the issue when the two come together. Race,
climate, economics, nutrition, culture, and religion may all
be relevant. Life both of bacteria and of human beings is a
complicated affair, and the microbiologist alone cannot
disentangle all the strands that are woven together in a
host-parasite relationship. The sociologist, the psychologist,
and the anthropologist may all pick up threads in the com-
plicated pattern, and the final clinical picture may depend
for its composition on a blending of emotional and biologi-
cal hues and tones, diverse as the diverse lives of man and
microbe.

Typhoid fever presents in a developed, temperate
country as a fairly well-defined febrile illness, not too diffi-
cult to diagnose by physicians accustomed to handling in-
fectious disease. In undeveloped and tropical countries this
is not always true. The cultural, climatic, and parasitic
backgrounds in the two are very different, and this can be
reflected in the way infection affects a patient. In patients

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.2.5864.436 on 26 M
ay 1973. D

ow
nloaded from

 

http://www.bmj.com/


BRITISH MEDICAL JOURNAL 26 MAY 1973 437

from a poor cultural background in Africa neuropsychiatric
symptoms dominate the clinical picture, and this to such
an extent that the organic basis for the disorder is com-
pletely obscured. Indeed some authors claim that in
patients with these neuropsychiatric disorders the term
Salmonella typhi infection, not typhoid fever, should be
used, for fever and other symptoms characteristic of
typhoid fever are often absent.' Confusional states are
common in typhoid fever all over the world, but its
presention with typical neuropsychiatric syndromes is
much commoner in tropical than in non-tropical countries.
J. R. Muhangi,2 for example, describes four patients ad-
mitted to a mental hospital in Uganda. One was diagnosed
as a catatonic schizoohrenic and was given electric con-
vulsion treatment before the organic basis of his illness
was diagnosed. A second was treated with amitriptyline and
imipramine for severe depression. She later complained of
pain in her hip, and x-ray examination showed erosion of
'the head of the femur, at first thought to be tuberculous.
She died undiagnosed, but necropsy showed extensive in-
testinal lesions charaoteristic of typhoid fever. A third
patient suffered from hypomania and was treated with
chlorpromazine. And the fourth was given intravenous
sodium amytal to elicit a history relevant to her "acute
brain syndrome". In the three patients who survived, ap-
propriate treatment for tyDhoid fever, when eventually
diagnosed, led to a ranid and permanent cure of the acute
psychiatric disorder. B. 0. Osuntokun and his colleagues'
describe five typhoid patients diagnosed at first as acute
schizophrenics, and they also record acute Parkinsonism,
spastic rigidity, and polyneuropathy, as well as severe con-
fusional states, as being common in patients in Nigeria
infected with S. typhi. Many of the patients were afebrile
during these acute psychiatric episodes, and it was often
several days or even weeks before fever or some other
symptom led to the search for an organic 'basis of the illness.

It used to be said that to know typhoid fever was to
know the whole of clinical medicine. Psychiatric symptoms
do occur in patients in developed countries,3 but they are
much commoner in the underdeveloped. As already sug-
gested, many and varied background factors may be re-
sponsible. G. A. German and 0. P. Arya4 found that
psychiatric symptoms are much less common among
university students in Africa than among patients from a
poorer and less emotionally mature background, while
Muhangi2 found that in students with psychiatric troubles
the erythrocyte sedimentation rate was much lower than
in poorer patients who had similar symptoms but who
came from a very different social background where latent
infections were commoner. These two observations point
to the interaction between the infective and the emotional,
the cultural and religious backgrounds that may affect the
clinical signs of a disease. The psychiatrist in a developing
country must be aware of the organic, infective disease
masquerading as an acute psychiatric illness,2 just as the
general physician must not too readily transfer to the
psychiatrist a patient who, in spite of psychiatric symp-
toms, is suffering from an acute infectious disease. With
the increase in travel and immigration, doctors in developed
countries must also be prepared for unfamiliar symptoms
in patients from abroad.
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Pulmonary Oedema
Pulmonary oedema results when there is an abnormal ac-
cumulation of liquid and solute in the extravascular tissues
and spaces of the lung. The different mechanisms and
conditions which affect the alveolar, vascular, interstitial,
and lymphatic compartments of the lung have recently
been summarized by E. D. Robin and colleagues.'

Altered permeability of the alveolar epithelium or the
capillary endothelium may complicate bacterial or viral.in-
feeions, inhalation of toxins, immunological reactions,
uraemia, and defects of coagulation. Increased pulmon-
ary capillary pressure occurs in cardiac disorders such as
left ventricular failure or mitral stenosis, but may be found
in non-cardiac conditions such as veno-occlusive disease,
pulmonary venous fibrosis, and mediastinal infmations.
Further causes of pulmonary oedema 'because of their
effects on the compartments of the lung include hypoal-
buminaemia, lymphatic insufficiency, narcotic overdose,
pulmonary embolism, parenchymal lung disease, cardio-
version, cardiopulmonary bypass surgery, and high altitude.
The severity of the pulmonary oedema determines the

degree of hypoxaemia, increase in pulmonary artery pres-
sure, alteration in the regional distrilbution of pulmonary
blood flow, hypercapnia, and metabolic acidosis. For ex-
ample, in mild pulmonary oedema early radiological signs in
the chest precede clinical symptoms of dyspnoea and
tachypnoea. The radiological signs are due to an increase
in the vascularity of the apices of the lung, which under
normal conditions are hypoperfused in the erect posture.2
As the severity of pulmonary oedema increases, the con-
ducting airways become filled with fluid, and reflex bron-
choconstriction and "cardiac asthma" develop.
There are three aims of treatment. The accumulation of

fluid must be reduced, gas exchange must be improved,
and any precipitating factor must be identified and treated.

In patients with mild pulmonary oedema due to cardiac
causes the management is straightforward. The patient as-
sumes a comfortable sitting posture and diuretics such as fru-
semide or thiazides are given. In some cases digoxin
is of value because it allows for a given cardiac output to
be generated at a lower left ventricular filling pressure, and
thereby the pulmonary capillary hydrostatic pressure can be
reduced.3 In cardiac arrhythmias, such as rapid atrial fibril-
lation, which contribute to a reduction in cardiac output,
digoxin, by decreasing the heart rate, may increase dias-
tolic filling time and contrilbute to a reduction in mean pul-
monary capillary hydrostatic pressure.4

In patients with acute pulmonary oedema the indications
for the use of aminophylline, morphine, and oxygen are well
established. Aminophylline increases cardiac output and in
addition acts as a bronchodilator. Morphine is often dra-
matically effective. It reduces anxiety, improves the venti-
lation pattern, and is associated with a shift of blood from
the pulmonary circulation to the dilated peripheral circula-
tion.5 Oxygen is given at high flow rates by face mask or
nasal catheter, and in most cases adequate oxygenation of
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