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Pointers
Anticonvulsant Drugs and Calcium Metabo-
lism: Investigation and treatment of osteomala-
cia in epileptic patients on long-term
anticonvulsants suggests an enzyme induced
inactivation of vitamin D by the drugs (p. 69);
a survey in a residential centre for epileptics
demonstrates a relationship between hypocal-
caemia and high drug dosage (p. 73). Leader
at page 65.
Computer-held Clinical Records: One article
describing, and a second assessing, a system at
King's College Hospital, London, for storage
and retrieval of clinical records. Many ward staff
found the scheme unacceptable (pp. 76 and 80).
Survival on Renal Dialysis: Survey of survival
rates of over 100 patients treated by home and
hospital dialysis and cadaveric renal transplant
shows a four-year survival rate of 86% for
those on home dialysis (p. 83).
Folate Malabsorption: A small comparative
study of folate absorption in patients with adult
coeliac disease, dermatitis herpetiformis, and
nutritional folate deficiency showed impairment
in the first two groups (p. 85).
Diabetes and Influenza: Unexpectedly many
emergency admissions with diabetic ketoacidosis
found during influenza epidemic (p. 89). Leader
this page.
Ultrasonics and Chromosome Damage: A pre-
liminary report of an increase in chromosome
aberrations in human blood cultures exposed to
an ultrasonic fetal heart detector (p. 92).
Current Practice: A review of acute urinary tract
infection in children (p. 97).
Nurse Attachment in General Practice: A
follow-up survey in England and Wales shows
a considerable rise over a two-year period in
the number of community nurses attached to
general practice (p. 103).
Attitudes to Psychiatry: Consultant attitudes to
psychiatry are compared to those of general
practitioners and students (p. 106).
Assessment of Medical Students: Teachers and
external examiners at Birmingham University
have found that the replacement of major medi-
cal examinations by continuous assessment is
generally satisfactory (p 109)
Correspondence: Letters on casualty depart-
ments (see also leader at p. 68), cholera in Britain,
house-dust and asthma, Y chromosomes, diag-
nosis of rubella, and the new review body (pp.
113-120).
Postgraduate Education: Constitution of the
Central Council for Postgraduate Medical Edu-
cation and Training (Supplement p. 8).
Doctors' Pay: Letter from Secretary of State
(Supplement, p. 9).

Diabetic Emergency
In severe diabetes the patient may be said to be in precoma or coma or
to suffer from diabetic ketosis or diabetic ketoacidosis. The clinical terms
precoma and coma describe the level of consciousness and the others
describe some of the biochemical changes. Diabetic ketoacidosis is perhaps
to be preferred as a descriptive term in that it distinguishes the commonest
type of diabetic coma from that variety without ketoacidosis (hyper-
osmolar coma) and that in which lactic acidosis is predominant.
The essential cause of diabetic ketoacidosis is insufficiency of insulin.

Owing to the lack of insulin the patient has hyperglycaemia, raised levels
of fatty acids in the blood from breakdown of adipose tissue, and, as a
further consequence, ketoacids. The osmotic properties of glucose and
ketone bodies cause a diuresis and eventually dehydration. The load of
ketoacids may overwhelm the body's buffering capacity so that the pH
of the blood falls, and the patient loses sodium and potassium together
with the ketoacids in the urine. He also loses increased amounts of
magnesium, calcium, chloride, phosphate, and nitrogen in the urine,
while further sodium and chloride may be lost from vomiting. The result
is that the patient suffers increasing thirst. Abdominal pain may occur
and is sometimes severe, mimicking a surgical emergency. If the patient
is not treated he becomes drowsy and later unconscious. By this stage
hyperventilation will also be obvious. This progression usually takes a
day or more to develop, but in some patients, usually young, it may take
only a few hours.

Diagnosis is easy so long as diabetes is thought of. Thirst, polyuria,
vomiting, or a change in consciousness in a known diabetic should always
be regarded as indications for testing the urine for glucose and ketones.
The diagnosis is more likely to be missed or delayed in the hitherto un-
diagnosed diabetic. But urine tests for sugar and ketones are simple to
perform and should be carried out on the slightest suspicion. The differ-
ential diagnosis, when consciousness is impaired, is not so much from
hypoglycaemia-a condition of rapid onset-as from other causes of coma
with slow onset, such as uraemia, drug overdose, and cerebral thrombo-
embolism.
While ketoacidosis is a theoretical possibility in any diabetic, it is most

unlikely to occur in patients normally controlled on diet or diet plus
tablets who have had little or no ketonuria. But these patients are at
special risk after stresses such as a cardiac infarction or severe infection.
In Britain attacks of ketoacidosis are commoner in the winter and early
spring than at other seasons, possibly because of the greater frequency of
respiratory infections in the cold months.' The reported death rate from
diabetic ketoacidosis is about 15%,2 depending to some extent on the
criteria for the diagnosis, but it varies in accordance with the age of the
patient, the cause of the condition, and the state of the patient on arrival
at the hospital.3 4

Now a paper by Dr. P. J. Watkins and his colleagues at page 89 of this
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issue of the B.M.J. illustrates the dramatic effects of one
variety of infection. In a recent influenza epidemic in.
Birmingham 29 patients were admitted to hospital with keto-
acidosis. Three died apparently from loss of potassium. Seven
were not hitherto known to be diabetic. Though it is not
uncommon for ketoacidosis to be the presenting feature of
diabetes, it usually occurs in young, insulin-dependent patients.
While infection is a fairly common cause of diabetic keto-

acidosis and should always be sought, it is not the most
common cause. In the, series of 100 cases described by J.
Sheldon and D. A. Pyke3 and in the 72 cases of P. Taft and
colleagues4 the single most common cause was mismanage-
ment of the diabetes, usually by the patient, occasionally by
the doctor. This mismanagement included apparent dis-
regard of warning symptoms or signs, deliberate omission or
reduction of insulin by the patient, and inappropriate change
from insulin to one of the oral drugs. Though better education
of doctor and patient could help to prevent some of these
misadventures, in many cases the patient stops taking insulin
for emotional reasons. Adolescents are specially prone to do
this as a means of escape from a difficult situation or as a
protest or an appeal for help. Emotional stress in itself may
provoke ketoacidosis in some patients, and they may be aware
of the relationship and present themselves promptly for
treatment.4 ; Of the other known aetiological factors, vomiting
from any cause and undiagnosed diabetes are the most
common.3 In many cases there is no obvious precipitant. In
women it is worth considering a relationship with menstruation
if no other cause can be found.6
Though ketoacidosis is now an uncommon cause of death in

diabetics, it carries an appreciable mortality and should be
treated as a medical emergency. Treatment of the established
condition requires all the refinements of the well-equipped
hospital and laboratory. Lesser degrees of ketosis may safely
be treated at home so long as the patient is seen frequently
and the situation kept under review. Vomiting or impairment
of consciousness are indications for admission to hospital,
which should also be promptly sought for children and for
insulin-dependent diabetics known to be unstable.
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Jet Vaccination
Jet injection of drugs was first described in 19471 and was
said at the time2 to be pain-free and speedy; its main drawback
was thought to be cost. Since then injectors have been im-
proved, and it has been shown that a given volume of killed
vaccine can be more antigenic when delivered subcutaneously
by jet injector than when given by syringe.3 An apparatus
which injects 0 5 ml. subcutaneously may be too expensive
for most purposes, but a considerably cheaper hand-cocked
injector, which delivers 0 1 ml. either subcutaneously or intra-
dermally, is available. An intradermal injection of 0-1 ml. of
killed vaccine usually evokes an antibody response approxi-

mately equal to that produced by 0 5 ml. given sub-
cutaneously.5 6

Primary vaccination with killed vaccines using intradermal
jet injection cannot be recommended, because all vaccinators
may not always be able to implant the entire 01 ml. dose of
vaccine in the skin. The intradermal jet may, however, be
suitable for vaccination if a satisfactory immune response
occurs when most but not necessarily all of the 0 1 ml. dose
of vaccine is deposited in the skin. Hence jet injection is
satisfactory for booster doses of killed vaccines.
There is greater interest in intradermal jet injection of

those live vaccines which necessarily have to be administered
into the skin. Live vaccines are not as dose dependent as
killed vaccines, because the live organisms produce their
immunizing effect as a result of multiplication in the tissues.
B.C.G. vaccination by jet injection has already been proved
effective- x and is widely practised in British schools.
Though smallpox vaccination by jet injection is accepted in
the U.S.A." it is rarely carried out in Britain, partly because
of problems associated with the dilution of vaccine lymph to
volumes which can be used by jet injectors, and partly because
lymph is not necessarily bacteriologically sterile and has,
therefore, been regarded as unsuitable for intradermal
inoculation.
A team of investigators from the Smallpox Eradication

Program, National Communicable Diseases Center, Georgia,
recently reported on their experiences of smallpox vaccination
by jet injection.''-12 They found that the cutaneous and sero-
logical responses to smallpox vaccine diluted twenty-fold to a
titre of 107.0 T.C.I.D. 50/ml. and administered by intradermal
jet injection were as good as those obtained with undiluted
vaccine titre 1083 T.C.I.D. 50/ml. inoculated by standard
multiple pressure technique. The patients concerned included
140 adults who had been vaccinated more than five years
previously, 625 Jamaican children who had not been pre-
viously vaccinated, and 140 well-immunized adults. Indeed,
the primary-take rates in children vaccinated by jet injection
of 0 1 ml. vaccine diluted two hundred-fold to 106 3 T.C.I.D.
50/ml. were as good as those obtained by the multiple puncture
method using undiluted vaccine. In the previously unvac-
cinated children the vesicle and scar sizes were generally
smaller after jet vaccination than after vaccination by multiple
pressure.
These studies confirm the results of others13 14 and
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