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ment of patients with chronic illness or handicap. These
shortcomings are as nothing compared with the shortcom-
ings in the services provided for children handicapped by
the loss of a parent. If the present permissive climate per-
sists, broken marriages and unmarried mothers will bereave
increasing numbers of children and create problems which
must affect the future national health.
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Acute Infective
Gastroenteritis
As regards both treatment and prevention acute infective
gastroenteritisl 2 presents one of the most intractable prob-
lems of all infectious diseases of young children. The term
is used to denote those cases which are considered to be
primarily infectious in nature in contrast to cases of
diarrhoea associated with respiratory, urinary-tract, and
other infections, but admittedly differentiation on clinical
grounds may be difficult. The principal causes of infective
gastroenteritis are the enteropathogenic strains of
Escherichia coli, the salmonellae, and shigellae.

Gastroenteritis due to E. coli is probably the most im-
portant in paediatric practice and also the most difficult to
treat. Altogether about eighteen strains have now been identi-
fied, of which eight serotypes occur with greater frequency
than others. They can usually be detected by conventional
bacteriological techniques with specific antisera, but some
of the polyvalent sera used for identification do not contain
antisera against strain 0114, which has caused severe out-
breaks in recent years, or a recently identified potentially
pathogenic strain 0142. These antisera are available in
monovalent form. But in many cases of sporadic or epidemic
gastroenteritis no pathogen can be isolated. They may vary
from 20 to 60% in different outbreaks.3 Often a growth of
E. coli is obtained, but there is no agglutination with the
typing sera. If this should happen in cases which clinically
appear to be typical of infective gastroenteritis, and especi-
ally if they are found in an outbreak, then it is advisable
to investigate further the E. coli strains so isolated.
The first to recognize the pathogenicity of Bacterium coli,

as it was then called, was J. Bray4 in 1945. Now 18 strains
are known and probably others are unrecognized. Further-
more, the identification of the causative agent in several out-
breaks in 1968-9 was delayed because the antiserum against
the epidemic strain 0114 was not generally available. On
the whole it is more profitable to look for E. coli strains
than for viruses. There is no reliable evidence that any
virus is responsible for this severe type of gastroenteritis.
Though a number of virupes (enteroviruses and adeno-
viruses) have been isolated from cases of diarrhoea in child-
ren,3 particularly in warm climates, they are not generally
found in very young children with infective gastroenteritis
or in the type of case with severe dehydration.

Gastroenteritis due to E. coli is much more severe in
infancy, particularly in premature babies and in those under
6 months. It is also more severe in infants with congenital
malformations and those requiring surgery in the newborn
period. The reason for susceptibility to more severe disease
in the infant is not clearly understood, but it may be re-
lated to a physiological immunodeficiency. For example,
agglutinins from infections with Gram-negative bacteria,
which are contained in IgM globulin, are not transferred
across the placenta. There may also be a deficiency of
secretory IgA in the intestine.
A number of severe outbreaks in the past few years have

caused deaths in Teesside, Manchester, London, and else-
where, where strains 0128, 0114, and 0126 were predomi-
nantly responsible. Epidemics are more frequent in winter
months, and often when the same epidemic strains are
isolated from sporadic cases at other times of the year they
do not spread, or do not appear to do so. Thus there are
probably complex host-parasite and environmental factors
determining the course of events.
The symptoms vary considerably in different cases. Some

are so mild that the patient does not require treatment or
admission to hospital. In others the onset may be so in-
sidious that it is not recognized for a day or two, so that
the child is not particularly ill when advice is first sought.
In other cases the onset of diarrhoea is explosive and de-
hydration rapid. The old term "cholera infantum" is not a
bad name for this type of case.
The management of cases of infective gastroenteritis de-

pends on rehydration where necessary, good nursing, and
a sound administrative system to control cross-infection.
The cornerstone of treatment is the assessment of the fluid
and electrolyte imbalance caused by fluid loss and its cor-
rection by means of intravenous therapy. Care must be
taken to recognize cases of hypernatraemic dehydration and
the possible cerebral damage which may result from it or
from the incorrect use of fluids and electrolytes in its treat-
ment.

In a recent study reported from Manchester by A. G.
Ironside and his colleagues5 several interesting facts
emerged. It was clearly shown, as has been done in other
studies, that cross-infection with different E. coli strains
occurred from infant to infant in isolation cubicles even
where there were good facilities and an experienced nursing
staff. The original strains isolated were 055, 026, 0114,
086, and Salmonella typhimurium. Cross-infection occurred
in 10 cases with 0119 and later in seven with strain 0126.
Another interesting observation was the transient appear-
ance of agglutinins to 0119, whereas none were detected to
0126.

This report also raises the controversial question of the
role of antibiotics in the management of gastroenteritis.
There is still no general agreement on the subject. Ironside
and his colleagues comment that antibiotics are not given
as a routine but only when some respiratory or other com-
plication is present. This is the policy of many centres, but
opinion is sharply divided for,68 and against,' 9-11 antibiotic
treatment. Though antibiotics appeal on theoretical grounds
because of their success against bacterial disease in general,
there is no conclusive evidence that they are effective against
this type of gastroenteritis. A verdict of "Not Proven"
would appear justifiable in the light of our present know-
ledge. Two important points need to be considered about
the use of antibiotics: firstly, are they likely to be of bene-
fit to the individual patient in affecting the severity of the
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infection; and, secondly, do they help to eliminate infection
from the gastrointestinal tract and thereby reduce the risk
of cross-infection? With regard to the first point there was
some evidence from the Manchester outbreak in 1968 that
a few children on gentamycin or colomycin fared better
than those on other antibiotics.'2 Recently M. Coetzee and
P. M. Leary,13 from Capetown, have reported encouraging
results on the use of gentamycin in gastroenteritis due to
E. coli strains. Their findings in 90 acute cases showed a
rapid clinical improvement with intravenous correction of
fluid and electrolyte imbalance followed by gentamycin as
soon as the bacteriological diagnosis was made. On the
other hand a further 29 children with severe illness re-
quiring rehydration did equally well without gentamycin.
On the use of antibiotics to control the spread of infection

various studies have shown clearance rates of the infecting
organism from the bowel of 20-90% in colistin-treated
cases. But natural clearance occurs in untreated cases, and
relapses sometimes follow treatment. This is true of Salm.
typhimurium infection as well. Without careful bacterio-
logical control of treated and untreated cases evaluation of
antibiotic therapy in eradicating the organism is extremely
difficult. This point is well borne out by Ironside and col-
leagues.5 A Medical Research Council report on gastro-
enteritis14 is often quoted as proof of the efficacy of anti-
biotics in this condition. This study was carried out 20
years ago with antibiotics which would not now be used for
treatment of gastroenteritis (sulphadiazine, chloramphenicol,
and aureomycin), and, as Ironside and colleagues5 comment,
the investigation contained inconsistencies because other
antibiotics were also used in the treated and control groups.
There would seem to be a good case for a new, controlled
trial in an attempt to settle this important issue. In the
meantime it would seem unwise to place too much reliance
on antibiotics to prevent cross-infection. The first line of
attack is skilled nursing and strict attention to ward and
cubicle technique. In particular, scrupulous attention should
be paid to hand-washing when handling infected infants,
with doctors also observing the rules and thereby setting an
example. This applies equally to infectious-disease units and
to neonatal surgical units. In addition, hospital regulations
should provide the necessary administrative control, so that
cases can be quickly identified and decisions taken to re-
strict or suspend admissions to potentially susceptible areas.
At the same time an alternative approach, that of

immunoprophylaxis, requires consideration. With the re-
surgence of interest in bacterial vaccines,15 studies by R.
Triau and his colleagues'6 17 on the use of active immuniza-
tion by mouth with antigenic extracts of pathogenic strains
of E. coli are encouraging. They showed higher levels of
IgA globulin (and to a less extent IgM) in the faeces and
duodenal juice of vaccinated than in unvaccinated children.
They also found higher levels of E. coli antibody in duo-
denal secretions and in the faeces, but not in the serum.
This approach is supported by experimental studies, and
though the work is in the early experimental stage it would
seem to be worth further exploration. Alternatively, passive
oral administration of serum or globulin containing specific
IgA might be considered. There is no doubt that we still
have a great deal to learn about this disease.
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Viral Hepatitis
The latest edition of the British Medical Bulletin is on viral
hepatitis and provides an excellent review of this topical
subject.' F. 0. McCallum and his co-workers in the 1940's
were among the first to show that there were two main forms
of the disease-namely, the short-incubation form or in-
fectious hepatitis and the long-incubation form or serum
hepatitis.

For many years after this little progress was made because
no tests were available with which the viruses could be
demonstrated and because neither virus could be cultivated
in the laboratory. This changed dramatically with the dis-
covery of Australia antigen in 1964.2 Australia antigen is
present in the serum of most cases of serum hepatitis in the
acute phase of the illness and can be detected by a variety
of immunological tests. In reviewing these techniques Pat-
ricia Taylor points out that the best available methods prob-
ably detect only from 20 to 50% of the carriers of the virus
and clearly more sensitive methods of detecting the antigen
are required. The recent discovery that different samples
of Australia antigen are antigenically heterogeneous3 is of
considerable importance in this respect. All the samples ex-
amined contained one antigen in common, but they also pos-
sessed other antigens which were not present in all samples
and by which three subgroups of Australia antigen can be
identified. This suggests that tests might lack sensitivity un-
less the antiserum with which tests are carried out contains
antibodies to these additional antigens. A. J. Zuckerman
describes the multiplication of Australia antigen particles in
organ cultures of human embryo liver, and though this tech-
nique is of limited value for cultivation of virus on a large
scale it may well be possible to adapt the virus grown in this
way to a different-and easier-tissue culture system.

In most patients with serum hepatitis Australia antigen
disappears from the blood during the first six to 12 weeks
of convalescence, but a few patients develop long-lasting
antigenaemia. Though this antigenaemia is not necessarily
accompanied by signs of liver dysfunction, some of these
patients eventually develop chronic liver disease. Australia
antigen is in fact present in some patients with chronic
active hepatitis, which indicates that some cases of this
disease, though probably not all, are due to persistent in-
fection following an attack of serum hepatitis. The apparently
healthy carrier with antigenaemia but with no history of
serum hepatitis is another problem. A proportion are prob-
ably suffering from subclinical hepatitis. There have been
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