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clinical pharmacologists in general seem averse to using
substance concentrations; yet it is not unusual for clinicians to
receive from their hospital laboratory the results of, say, serum
digoxin estimations in nmol l. Some agreement here is long
overdue, and the present uncertainty will not be dispelled by
the thoroughly inadequate advice given in the section on
"Pharmaceuticals" in the WHO booklet or by the absence
from the table of conversion factors of any drugs other than
salicylate, barbiturates, and sulphonamides.

Altogether, we cannot believe that this booklet will do much
to commend the SI to those who have not already adopted it
or had it thrust upon them, while the statement that "it has
been written in a style that makes it suitable for use by all
health professionals-specialists, general practitioners, clinical
chemists, nurses, and laboratory technicians, to name but a
few" is at the very least a little optimistic.

Baron, D N, et al, Journal of Clinical Pathology, 1974, 27, 590.
2 World Hcalth Organisation, The SI for the Health Professions. Geneva,

WHO, 1977.

Diet and asthma
Some foods may provoke asthma. In young children wheezing
may be caused by immediate IgE-mediated allergic reactions
after eating eggs, fish, nuts, and chocolate, but it is more com-
monly due to respiratory infections or inhaled allergens.1-4
Positive skin tests are found in about 1500 of children with
asthma,2 less often in adults. Allergy to foods is largely an
occupational problem for adults with asthma: sensitised
workers may develop symptoms while handling grain, flour,
coffee, and castor beans.5 About 2500 of positive skin tests to
foods seem to be clinically relevant,' but food allergy is a
dominant factor in less than 100 of childhood asthma.2 The
decline in importance with age of allergy to ingested foods may
be due to the development of specific secretory IgA antibodies
at the gastrointestinal mucosal surfaces, which prevent the
absorption of offending proteins.6 Another mechanism is the
development of effective blocking antibodies in the blood
leading to systemic tolerance.7 8

In adults asthma can also be provoked by colouring agents
and preservatives in food and drink. Tartrazine, an azo dye
widely used for yellow colouring in foods, beverages, and
medicines,9 10 may provoke asthma in sensitive individuals." 12
Reaction to tartrazine seems to be especially common in
asthmatics who are also sensitive to acetylsalicylic acid.'3 14

Sodium benzoate, used as an antibacterial and antifungal agent
in food and drink, may also provoke asthma.12 13 The patho-
genesis of these reactions is uncertain, but they are commoner
in non-atopic people, and no recognisable immunological
mechanisms have been identified.

In a recent survey of 272 patients with asthma 30 gave a
history of wheezing caused by orange drinks but only one
wheezed with fresh oranges.15 Proprietary orange drinks
commonly contain tartrazine with sodium benzoate and sul-
phur dioxide as preservatives. When 14 of the affected patients
were given provocation tests the forced expired volume in one
second (FEV1) was reduced after drinking solutions of sulphur
dioxide in eight cases, after sodium benzoate in four, and
after tartrazine in one. Three patients were sensitive to both
sulphur dioxide and sodium benzoate. Patients who reacted to
sulphur dioxide tended to be young, with extrinsic atopic
asthma, while those reacting to sodium benzoate were older

and non-atopic. Reactions to sulphur dioxide occurred within
1-2 minutes of ingestion. The effects of sodium benzoate
tended to come on after 10 to 20 minutes, as occurs with
tartrazine and salicylates. In four patients prior inhalation of
sodium cromoglycate protected against reactions to sulphur
dioxide, tartrazine, and sodium benzoate.

Exposure to sulphur dioxide may cause an immediate
increase in airway resistance in normal persons,16 and this
substance was thought to be the cause of an increased inci-
dence of episodes of asthma recorded during periods of high
atmospheric pollution."7 The speed of reaction after ingestion
of sulphur dioxide solution is so fast that inhalation rather
than gastrointestinal absorption may be the route of sensitisa-
tion (though rapid asthmatic reactions have been recorded"8
with sublingual challenge tests to other substances).

In managing children with asthma the doctor seldom needs
to resort to exhaustive skin tests, provocation tests, or trials of
exclusion diets-offending foods have usually already been
identified and excluded by the patient or parents. 15 Adults
with persistent or troublesome asthma may sometimes benefit
from a diet free of additives, and a suitable dietary for use in
Britain has recently been published.19 The importance of
tartrazine as a provoking or exacerbating agent in asthma,
especially in adults with aspirin sensitivity and nasal poly-
posis, requires further investigation. Treatment with sodium
cromoglycate is worth a trial in patients with asthma in whom
reactions to food additives may be acting as provoking factors.
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Antibiotic-associated colitis:
a progress report
Both doctors and patients often accept diarrhoea as a natural
accompaniment of antibiotic treatment-a price that has to be
paid for the benefits of science. The danger of this complacency
is that diarrhoea may herald the onset of more serious
disturbance. Staphylococcal overgrowth may be associated
with a fulminant enterocolitis,1 2 a condition (fortunately rarely
seen nowadays) which often had maximum impact on the
lower small intestine. At sigmoidoscopy or necropsy some of
these patients showed pseudomembrane covering the mucosa
of the bowel, but staphylococcal enterocolitis and pseudo-
membranous colitis are now thought to be separate entities,
and the resistant staphylococcus seems to play no part in
causing pseudomembranous colitis.3 Nevertheless, this latter
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condition is a complication of antibiotic treatment4 and may
also develop after surgical operations and during chronic
debilitating diseases.
Pseudomembranous colitis was thought to be rare until an

epidemic of case reports in the early 1970s pointed to an
association with treatment with lincomycin and clindamycin.5
The publicity given to that association obscured the fact that
any antibiotic may cause colitis-and a comprehensive drug
history should be taken from all patients suspected of having
the condition. The precise incidence is disputed; it probably
depends on awareness of the condition, diligence in pursuing
the diagnosis, and poorly understood geographical and other
factors. For example, there appears to be a clustering of cases
not only in a particular city or hospital but also over a limited
period of time. A worldwide prospective survey of 26 000
inpatients over 10 years recorded no cases of drug-induced
colitis as a result of treatment received in hospital ;6 yet seven
patients were admitted as a result of outpatient treatment and
six of them were from the same hospital in New Zealand-five
cases were due to lincomycin and all the cases occurred over 11
months. Again, a six-month prospective study7 of 200 patients
given clindamycin in St Louis found diarrhoea in 40 and
pseudomembranous colitis was diagnosed in 20. Now a paper
from Birmingham (p 675) describes 28 cases discovered over
26 months and confirms the association with many different
antibiotics, especially when combined with abdominal surgery.
The clinical picture of pseudomembranous colitis varies

from mild diarrhoea to fulminant colitis. Symptoms usually
develop after a latent period of 4-10 days of treatment but
may appear one or two weeks after antibiotics have been
stopped. Diarrhoea is invariable and may be profuse, but
blood is rarely seen in the stools. In milder cases patients may
complain of distension, nausea, weakness, tachycardia, and
fever. Patients with the more severe toxic syndrome may have
protein-losing enteropathy, disorientation, and collapse, fatal
if untreated. A common presentation is non-specific deteriora-
tion in the postoperative period, especially when surgery has
been performed for carcinoma of the colon or rectum. Some
patients have a high fever with signs of septicaemia or a pelvic
abscess. Others develop abdominal pain, suggesting an acute
abdomen or breakdown of the bowel anastomosis with local
abscess formation. Colitis is most frequent in the elderly, who
are the least able to survive an attack. It may occur at any age,
however, and must not be overlooked as a cause for diarrhoea
in children.f

Diagnosis is difficult; often it is achieved only at necropsy.
The possibility of pseudomembranous colitis should be
considered in all patients given antibiotics or whose condition
deteriorates after surgery. The key investigation is sigmoido-
scopy: this should not be postporcd even when the patient
appears very ill. The characteristic pseudomembrane is seen
as a raised film or plaque (grey, white, or yellow). The mucosa
close to it may be normal or may show oedema, hyperaemia, or
contact bleeding. Unfortunately profuse diarrhoea may
obscure the view, or the pseudomembrane may be absent so
that the mucosa shows only non-specific abnormalities.
A rectal biopsy specimen should always be taken, and, provided
that its site is chosen carefully to include some pseudo-
membrane as well as underlying mucosa, the histological
appearances are diagnostic.9 The pseudomembrane consists of
a fibrinoleucocytic exudate mixed with mucin, which streams
out of the lamina propria on to the surface ofthe mucosa, with
the polymorphs and mucin in linear strands perpendicular to
the surface. A similar pseudomembrane may also occur
in ischaemic colitis-an important differential diagnosis,

especially since the two diseases may coexist in the same
patient.

Sigmoidoscopy may have to be repeated if the initial
appearances and biopsy findings are non-specific and the
patient fails to improve or deteriorates; pathognomonic
features may be apparent on the second occasion. A barium
enema should not be performed: the radiological appearances
are not diagnostic and the examination may be dangerous.
Laboratory investigations may show multiple abnormalities.
These nearly always include hypoalbuminaemia and leuco-
cytosis, and the raised white cell count, which may be over
20 x 109 1, must not be attributed to postoperative sepsis
or a worsening of the infection for which the antibiotic was
originally given. This is a frequent reason for delay in
diagnosls.
Up to now opinions on treatment have been many and

varied; their value has been difficult to assess, because some
patients would probably have recovered anyway. All antibiotic
treatment should be stopped, and the more severely ill patients
should be given a regimen similar to that used in ulcerative
colitis, with steroids and intravenous replacement of fluids.10
In the Birmingham series the mean duration of symptoms was
eight days in unoperated patients and 20 days in those with
postoperative colitis, but some patients may have profuse
diarrhoea for up to two months. The mortality rate is high:
rates of 27`0 and 44),, have been reported. Published figures
tend to refer to severe cases, however, and an overall picture
will not emerge until we diagnose patients with milder
disease regularly.
The aetiology was completely unknown until last year. The

histological appearances are compatible with a locally acting
toxic agent, and circumstantial evidence had suggested an
alteration in the bacterial flora of the colon; yet bacteriological
studies had succeeded only in producing a welter of confusing
and conflicting data. In May 1977 Larson et all' found a toxin
in the faeces of a 12-year-old girl with pseudomembranous
colitis induced by penicillin. The faeces exerted a cytotoxic
effect on tissue culture even at very high dilutions, and a similar
effect was observed in four out of five other patients but not
in controls. By the end of the year the toxin had been shown
to be neutralised by antitoxin against Clostridium sordaellii but
not by antitoxins prepared against other clostridia12 1:; yet,
though C sordelili is known to be pathogenic for man, it had
never been shown to produce gastrointestinal disease and had
not been cultured in these studies or shown to produce the
toxin demonstrated. Meanwhile animal studies had been in
progress using hamsters, which develop a lethal enterocolitis
after receiving a single dose of lincomycin'4 or clindamycin.
Bartlett et al'5 found that animals given vancomycin were
almost completely protected against this colitis. Furthermore,
a toxin which could be neutralised by C sordellii antitoxin
was found in the faeces of the affected hamsters.12
Now two groups of workers, Bartlett et al from Boston" and

George et al from Birmingham (p 695), have isolated another
clostridium, C difficile, from the stools of patients with
pseudomembranous colitis. This organism is rarely found in
the healthy colon and can produce an enterocolitis in hamsters.
Furthermore, it has been shown to produce a cytopathic toxin
that may be neutralised by C sordellii antitoxin and is identical
to the toxin found in the faeces of patients with the disease.
George et al also point out thasatsom atients have more than
one biotype of the organism but most of these are non-
toxigenic. Several colonies must therefore be selected and
tested for toxin production. The likely chain of events seems
to be that antibiotic treatment encourages C difficile to establish
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itself in the colon and then secrete an exotoxin with a
necrotising effect on the colonic mucosa. Clearly the organism
must be highly sensitive to vancomycin and non-absorbable
sulphonamides.
The new tools, then, in our management of pseudo-

membranous colitis are the screening test for toxin in the
stools or in biopsy specimens; careful stool culture for
pathogens; and the specific treatment with vancomycin. But
we need to know whether other organisms and other toxins
are concerned, and which antibiotics may be used to combat
them.
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Knowing the oxygenation
of the fetus
About half of all stillbirths are accounted for by infants who
die, often during labour, with no discernible cause of death
except "anoxia." While this diagnosis may be unhelpful as a
basis for understanding primary causes, it has focused
obstetricians' attention on a mode of death which should often
be preventable. If during labour a fetus is known to be suffering
lack of oxygen then rapid delivery and resuscitation may be
lifesaving: indeed, these may save more than its life, since
degrees of hypoxia which are not fatal seem likely to cause
cerebral damage, and intellectual impairment of children may
well be a much larger problem than perinatal death.
The technological aspects of monitoring fetal wellbeing have

evolved as part of the modern concept of intensive care applied
to the fetuses of pregnant women thought to be at special risk.
Nevertheless, the measurement of fetal oxygenation has
proved technically elusive, and for the past 20 years the two
most common approaches to the problem have been indirect.
One has been to study fetal heart rate patterns, which are
influenced by hypoxia, among other things; the other to
study blood samples obtained from the fetal scalp, when
acidosis (as indicated by the pH) has been the most used
indicator of fetal hypoxia.
While both techniques have made substantial contributions

to perinatal care and fetal salvage, they have major short-
comings. The huge numbers of reports on fetal heart rate
patterns have shown that they may change for many reasons
apart from hypoxia,2 and the analysis and interpretation of
these patterns are now considered so complex that resort has
been made to computer analysis.3 Clearly, estimation of the
pH in fetal scalp blood is a closer approach to fetal oxygenation,
and some4 consider that abnormal fetal heart rate patterns are
difficult to interpret without knowing the pH. But a fall in pH
is a relatively late effect of hypoxia, and the intermittent

nature of blood sampling-a techi ique with its own hazards-
means that hypoxia of rapid ons-L may not be detected in
time.

Ideally the obstetrician would like to have a direct and
continuous record of fetal oxygen tension, and that ideal now
seems to be within reach. The first supplement to be published
by the British Journal of Obstetrics and Gynaecology5 presents
the accumulated experience of a German and a Swedish team
who have pioneered continuous transcutaneous monitoring
of fetal oxygen tension in labour using a Clark type electrode
fixed to the fetal scalp. Technical development of the electrode
has resulted in one small enough to be applied through a
cervix at least 3 cm dilated. It is fixed to the skin with a tissue
glue, and an integral heater raises the temperature of the area
below the electrode to 44°C for effective vasodilatation. Within
20 minutes a continuous record of Po, is available, and ex-
perience suggests that recordings for more than four hours are
quite feasible.
One of the most enlightening aspects of this report is the

association between transcutaneous P02 levels and simultane-
ously recorded fetal heart rate patterns. The sinister implica-
tions of severe late decelerations were confirmed: in these
circumstances the Po2 was always below 15 mm Hg, and
similar Po, levels were associated with basal fetal heart rates
of under 100 and over 180. Unexpectedly, loss of baseline
variability of fetal heart rate was not always associated with a
low P02. A further striking finding was the way in which sup-
plementary oxygen given to the mother could raise the fetal
Po0, and the way in which maternal apnoea after hyperventila-
tion in labour could result in a dangerous fall in fetal P02.

In transcutaneous monitoring perinatal medicine has a new
and powerful tool, and both perinatal research and fetal
clinical care should benefit.

1 Chamberlain, R, British Births, 1970, vol 1. London, Heinemann, 1975.
2 Ott, W J, Obstetrical and Gynecological Survey, 1976, 31, 339.
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cology, 1975, 82, 634.
4 Beard, R W, Pediatrics, 1974, 53, 157.
5 Huch, A, et al, British J7ournal of Obstetrics and Gynaecology, 1977, 84,

suppl 1.

What kind of cot death?
Local studies of postneonatal mortality1 2 are gradually
confirming the important point, made first by Sheffield
researchers,3 that sudden unexpected deaths at home are a
"mixed bag." We are beginning to recognise three categories:
the baby whose acute infective illness is underestimated by
health teams or parents and therefore does not receive the
benefit of modern paediatric care; the baby who has an
apparently minor illness which in some way triggers sudden
death; and the baby who clinically and pathologically appears
to have been well.

This heterogeneity reduces the value of the epidemiological
facts about cot death that continue to be gathered-age
distribution, sex difference, seasonal variation, day of week
and time of day found dead, mother's age, size of family,
birth weight, length of gestation, complications of labour and
delivery, method of feeding, mother's blood group, parental
smoking, socioeconomic status of the family and of the
geographical area, and the baby's level of activity and be-
haviour from birth.10 No study has attempted to differentiate
its findings for the three clinicopathological categories of cot
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