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in each group gave a past history of urinary symptoms (37 in the
10-day group, 33 in the three-day group), and in both groups
E coli accounted for most of the infections (45 in the 10-day
group, 42 in the three-day group).

Although reinfections were recorded as treatment failures, the
cure rates obtained, nevertheless, compared favourably with
figures from other series,8 in which reinfection was considered
to be a failure of patient defence mechanism rather than of
treatment. In our study of urinary infection in general practice
the cure rate both symptomatically and bacteriologically was
equally good for both treatment groups (85%,' in the 10-day
group, 81 "'o in the three-day group). We recommend the shorter,
three-day course because it costs less and reduces the likelihood
of patients accumulating unwanted uncontrolled drugs in their
homes.

We thank Dr E A P Croydon of Beecham Pharmaceutical Division
for help in designing this trial, Miss J R Urwin of Bencard for
undertaking statistical analysis, and Bencard for supplying Amoxil
capsules.
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Summary

During 1968-73, 94 patients with diabetes were admitted
to a coronary care unit (CCU) on 99 occasions with proved
myocardial infarction. Altogether 24 of them (25 50o)
died, giving an overall mortality at the time of dis-
charge of 240" for the total admissions. This was just
significantly higher than the 190' mortality recorded
among non-diabetics treated in the same period but was
much lower than that among diabetics treated for
myocardial infarction before the advent of CCUs. No
definite correlation was found between the type of anti-
diabetic treatment and either mortality or the incidence
of primary ventricular fibrillation. Patients with "poor"
control of the diabetes before admission showed a
significantly higher mortality than those with "good"
control, but there was no significant difference in mor-
tality between those with previous good control and
non-diabetics.

Introduction

Reports made before the advent of coronary care units (CCU)
emphasised the high mortality from acute myocardial infarction
in diabetes.' Apart from the results of one study,4 there is
little information on mortality in diabetic patients admitted to
CCUs and on whether such management has helped to reduce
mortality. We have reported briefly our preliminary findings
of such a study5 and present here a more detailed analysis of the
results.

Patients and methods

During the six years 1968-73, 53 diabetic men (mean age 59 + SD
9 years) and 41 diabetic women (mean age 61 +8 years) were admitted
to the CCU at this hospital on 54 and 45 occasions respectively with
acute myocardial infarction. The diagnosis was confirmed by electro-
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cardiographic and enzyme changes." All had had diabetes for at least
six months. The patients represented 27"% of the total admissions
to the CCU for proved acute myocardial infarction over the same
period, the referral area-that is, of general practices-for both
diabetic and non-diabetic patients being identical. During the same
period 10 further patients, all male (mean age 59 years), were diagnosed
as diabetic after admission to the CCU. They are excluded from this
analysis.

While in the CCU diabetic control was usually supervised by the
cardiological team unless any problem arose, when a specialist was
consulted. The patients' usual antidiabetic treatment was continued
and modified when necessary. In accordance with the policy of the
CCU6 the patients were kept in the unit for a mean of two days and
then transferred to a general medical ward for further observation and
management for a mean of 19 days, when they were discharged home.

Data were obtained from the records of the CCU and the diabetic
department. The 94 patients (99 admissions) were divided into five
subgroups according to their antidiabetic treatment, and the number
on diet, sulphonylurea, biguanide, combined oral treatment, and
insulin are shown in table I. Diabetic control was assessed from the
mean of the blood glucose values obtained at the previous five clinic
visits or during the previous two years, whichever period was the
longer, with two arbitrary groups-"good" control (mean blood
glucose up to 10 mmol/l (180 mg/100 ml), and "poor" control (mean
blood glucose greater than 10 mmol/l).

Results

Table I shows the mortality up to the time of discharge from hos-
pital in the various subgroups, with respect to age and the duration
of diabetes. Altogether 24 patients (25 5"0) died, giving an overall
mortality of 240', for the admissions. The mortality among
non-diabetics admitted to the CCU in the same period was
19,. This difference is statistically significant ( 2= 2-85;
P 0 05). The mean age at death was similar for both the diabetics
(63 2 years) and non-diabetics (62-0 years). In addition, as has been
found among non-diabetics treated in other CCUs," 7 there was a
progressive rise in mortality with each decade of age (see fig).

Analysis of the relation of treatment to mortality showed that
patients on diet alone had a mortality of 23",,, those given sulphonyl-
ureas, biguanides, and combined treatment had mortalities of 30"),,
25) and 29,) respectively, and the insulin group had a mortality
of 17"^. None of these differences were significant. Analysis of the
individual subgroups, including all patients on oral agents, failed to
confirm any significant difference in mortality from the non-diabetic
patients.

Table II shows mortality related to the degree of diabetic control
before admission to the CCU. In every treatment subgroup the
proportion of patients with good control was greater in those who
survived than in those who died, and patients with poor control had
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TABLE I-Overall mortality (CCU and wards) among diabetics with acute myocardial infarction in relation to treatment, mean age, and duration of diabetes

No of Maag MendrtoMenge Mean duration
Treatment admLissions nfpatents Mof duabetes Deaths Mean age of diabetes at

(years) (years) (years) (yeatrhs)

Diet. 26 613 4-7 6 (230,,) 63-5 6-3
Sulphonylurea .23 61*8 5-9 7 (30",) 64-4 5-4
Biguanide. 12 56-3 5-8 3 (25",) 56-3 6-0
Combined. 14 61 4 10-7 4 (29",) 57-0 9 0
Insulin .24 54-4 21-8 4 (17i0.) 69-0 28-0
All sulphonylurea .37 61-5 7-4 11 (30"1) 61-7 5-8
All biguanide .27 59 7 7-1 7 (260o) 58-0 5-7

Total .. 99 59-2 9.9 24 (24%0) 63-2 9-6
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Percentage rise in mortality with age in diabetics
(solid line) and non-diabetics (broken line) admitted
to CCU with acute myocardial infarction.

TABLE II-Overall mortality in relation to previous control of diabetes mslilhus

°O of patients with good control
Treatment

Total Deaths Survivors

Diet .. . 68 50 75
Sulphonylurea . . . 50 14 80
Biguanide 75 30 90
Combined 29 0 40
Insulin .. . 17 0 20
All sulphonylurea 46 9 64
All biguanide . . . 50 14 60

Total .. .. 48 19 61

a significantly higher mortality than those with good control (x2=
7-66; P 0 01). In addition, there was no significant difference in
mortality between diabetics with good control and non-diabetics.
Of the 24 deaths 17 occurred in the CCU and the other seven after

transfer to the ward. All the deaths in the CCU were due to either
progressive cardiac failure or cardiogenic shock, while five of the seven

deaths after transfer were due to primary ventricular fibrillation,8
the other two being secondary to progressive cardiac failure and
pulmonary embolism respectively.

Primary ventricular fibrillation occurred in 5 of the patients
(three on insulin, one on sulphonylurea, and one on diet alone) in the
CCU, all of whom were resuscitated. Over the same period the
incidence of primary ventricular fibrillation in non-diabetics admitted
to the CCU with acute myocardial infarction was 3 31). Late primary
ventricular fibrillation after transfer to the ward occurred in five other
patients (two on diet alone, one on sulphonylurea, one on biguanide,
and one on combined treatment), all of whom died.

Discussion

The overall mortality of 24°V among these diabetic patients
admitted to the CCU or subsequently transferred to the general
medical wards was only just significantly higher than the 19%
among non-diabetics. In a similar CCU study from Birmingham,

however, Soler et a14 found a much higher overall mortality
among diabetics (35-30o) than among non-diabetics (18 0).
Their patients were studied during an average hospital stay of
30 days, but further analysis of our patients for a similar period
disclosed only one further death, representing an overall mor-
tality of 25o'. In Birmingham 9o0 of all patients admitted to
the CCU were diabetic compared with only 2.70 in Edinburgh.
This difference is probably due to the diabetics in Birmingham
being admitted from a wider area than the non-diabetics.
As the overall prevalence of diagnosed diabetes for both sexes

in the Edinburgh area for patients aged 30-79 years is 1-15 , 9

our data suggest that the incidence of acute myocardial infarction
in diabetics is just over twice that expected from the prevalence
of diabetes mellitus in the same population, which accords with
previous evidence that diabetics are some two to three times
more likely to die from coronary heart disease than non-
diabetics.' ° They also show that the sex ratio was 1 :1, compared
with the higher male to female ratio (3:1) in non-diabetics
admitted to the same CCU.6 This agrees with previous evidence
of an equal sex ratio in diabetics with myocardial infarction1 3
and partially reflects the high incidence of diabetes in young
women with ischaemic heart disease.1'-13 This again contrasts
with the Birmingham study, in which a higher male to female
ratio (2:1) was found in the diabetics.
The apparent, but not significant, lower mortality in the

insulin-treated group may be partly explained by the lower mean
age (54-4 years) of these patients, which accords with the rise
in mortality from acute myocardial infarction with increasing
age,6 which was confirmed in this study. The failure to show
significant differences in mortality between any of the various
diabetic treatment subgroups and the non-diabetic patients
may be partly attributed to the small numbers in each group,
though when all the patients on oral treatment were combined,
a dubious and heterogeneous group of patients with varying
degrees of insulin reserve, no significant difference in mortality
was found between these patients and the non-diabetics.
Patients taking antidiabetic treatment by mouth, however, must
have made the major contribution to the higher overall mortality
in view of the similar mortality in insulin-dependent diabetics
and non-diabetics. In addition, although Soler et al showed
an apparently higher mortality among the patients on oral
treatment than among those on insulin, their figures, like ours,
were not statistically significant.
When primary ventricular fibrillation occurred in the CCU

there was, as in non-diabetics, a high. incidence of successful
resuscitation, all five patients being defibrillated successfully
with no further recurrence. In contrast, all five patients who
developed primary ventricular fibrillation after transfer to the
ward died. There was no difference between the early and late
ventricular fibrillation groups with respect to age, previous
diabetic control, history of ischaemic heart disease, or hyper-
tension. Primary ventricular fibrillation was not a significant
cause of death in diabetics in the CCU, as was also observed
by Soler et al, the deaths in our series being likewise due to
cardiogenic shock or progressive cardiac failure, for which
coronary care can as yet contribute little, and the CCU mortality
in both units was almost identical. Because of the small numbers
in our series we were unable to show any increased incidence of
primary ventricular fibrillation in particular subgroups. Of the
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49 patients taking treatment by mouth, however, only one
developed primary ventricular fibrillation when in the CCU.
As four of the five patients who developed late primary ven-
tricular fibrillation did so within the first week after transfer
and all died, there is a case for more-prolonged monitoring of
diabetics with acute myocardial infarcts.
There is evidence both for" and against' 145 adverse inotropic

effects of sulphonylureas on the heart muscle. Further work is
needed to clarify this effect, particularly in view of the evidence
of increased mortality from ischaemic heart disease in patients
taking antidiabetic drugs. 6-9 Other factors such as diabetic
control before admission may require consideration, since
previous poor control appears to be an adverse factor in diabetics
admitted to a CCU with acute myocardial infarction. Diabetic
control in the CCU should be as good as possible, with earlier
consideration for insulin treatment, as there is evidence that
the ventricular fibrillation threshold is lowered in the presence
of metabolic acidosis20 and raised free fatty acid levels.2'

Despite our finding of an increased mortality (24'0) among
diabetics admitted to a CCU as compared with among non-
diabetics, this was considerably better than the 380' to 61"1
mortality' 3 recorded before the advent of coronary care units,
and our results are not nearly so depressing as those of the
Birmingham study (350,). We have also been unable to discover
any definite adverse effect on the outcome of acute myocardial
infarction (both primary ventricular fibrillation and mortality)
from oral hypoglycaemic agents. Retrospective analyses are
probably unlikely to give a clear answer to the effect of oral
antidiabetic treatment on mortality in view of the relatively few
patients concerned and the varying referral and admission
policies of different centres.

We thank the physicians in charge of the CCU, Edinburgh Royal
Infirinary, for advice and encouragement. Thanks are also due to
Mrs Sadie Dickson, research assistant, and Miss Sheila M Gore, of the
University of Edinburgh Medical Computing Group, for help with
the statistical analyses.

Requests for reprints should be sent to Dr A D B Harrower.
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Attack rates of notified whooping cough in immunised and
unimmunised children
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Summary

The incidence of whooping cough among immunised
children under the age of six and among children of the
same age who were not fully immunised was ascertained
by analysing whooping-cough notifications from several
health authorities. In the first three years of the study the
results showed that attack rates were much higher in
children who were not fully immunised than in those
who were. This finding suggests that current vaccines
provide young children with substantial protection
against whooping cough.

Introduction

Pertussis vaccines were shown to be effective in Medical
Research Council trials in 1948-521-3 and were subsequently
widely used. Later doubts about the continuing efficacy of the
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vaccine led to a Public Health Laboratory Service (PHLS)
survey,7' which showed that much of the pertussis vaccine
in general use for a few years before 1968 was not very effective.
The vaccines now used differ from those assessed in the PHLS
survey in being stronger (each dose containing a minimum of
4 IU instead of 2-1 IU) and in containing an adjuvant and
strains of Bordetella pertussis that include the most prevalent
serotype, type 1,3.9 In view of the introduction of these new
vaccines it was decided to make regular comparisons of the
notification rates in immunised and unimmunised children under
6 years of age. Data were provided by health authorities (see
Appendix) who possessed the necessary computer facilities.
These comparisons began in January 1972 and the results
obtained up to the end of 1974 are reported here.

Methods

Each authority provided data on the pertussis immunisation
received by each child under the age of 6 who suffered from whooping
cough; the total number of children under 6 years in the area; and
the number of children fully immunised against whooping cough in
the area.

Children were considered to be fully immunised if they had received
at least three doses of pertussis vaccine at the appropriate intervals.
All other children, including those who had begun but not completed
courses, were classified as not fully immunised. Most of the authorities
made returns at the middle and end of each calendar year, but, owing
to reorganisation, some areas were sometimes unable to supply the
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