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Audit of an inner city coronary unit
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Summary
The performance of the St Mary's Hospital London
W2 coronary care unit was studied in each of 2 years,
1969 and 1975, results of which could be compared
with each other and with national figures from the
annual reports of the Hospital In-patient Enquiry. In
1975 the admissions were 42% more than in 1969; the
increase was confined to mild cases over 45 years of
age, and was out of proportion to national trends. The
hospital fatality rate was unchanged and when age-
standardized was 69% and 78% of contemporaneous
national rates. In both years, 50% of the patients
admitted came from outside the health district and
10% of local admissions were visitors from abroad.
In 1975 there was an increased proportion of ex-
smokers among the patients and more gave a history
of previous myocardial infarction. The value and
limitations of this kind of surveillance of a clinical
unit are argued.

Introduction
Following the opening of the first coronary care

unit in Kansas City in 1962 the idea of coronary care
spread rapidly (Caswell, 1967) and these units are
now a standard feature of most large and many
small hospitals. Despite the extensive literature on
them, the value of coronary care units remains con-
troversial (Mather et al., 1976; Colling, Carson and
Hampton, 1978; Hill, Holdstock and Hampton,
1977). In addition routine data on the age, sex,
severity and outcome of cases are difficult to obtain
(Rose, 1975); the most comprehensive source of
such data, the Hospital In-patient Enquiry, which
analyses 10% of all hospital discharges, fails to
distinguish between cases treated initially in coron-
ary units and those in acute medical wards. Because
of these problems, it was decided to review the work
of the St Mary's London W2 coronary care unit in
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the 2 years 1969 and 1975, taking advantage of a
standardized proforma that was being used, to look
at the results, the time-trend and any differences
from Hospital In-patient Enquiry figures for these
years.

Patients and methods
The St Mary's unit was set up in 1966 as a 4-

bedded sub-unit of a cardiac ward in a hospital
where investigative cardiology and cardiac surgery
were established. It is unit policy to admit patients on
the clinical history regardless of the electrocardio-
gram and, at first, patients > 70 years of age were
excluded but this rule was soon relaxed. The majority
of patients are admitted through casualty, some
directly, others having seen a general practitioner or
deputizing service doctor first. Some patients come
in through an electrocardiogram service for general
practitioners. Transfers from other hospitals are
exceptional as these are normally admitted to the
intensive care unit which is separate. The coronary
unit is supervised by two specialists (E.B. and
P.H.K.) and their senior registrars. Patients admitted
from general medical firms revert to them; their
housemen clerk them and provide continuity of
care. The unit is the only one in a health district
with a resident population in 1971 of 182 000 but 2
other hospitals admit medical emergencies including
coronary patients, and there are several hospitals
with coronary care units in adjoining health districts.
All patients admitted to the unit have a standardized
detailed pro forma completed on them. Diagnostic
criteria and categories were assigned by E.B. using
World Health Organization (1976) criteria. Addi-
tional data were extracted from the case notes by a
research assistant. Cases were graded as mild or
severe using an index similar to that described by
Hunt et al. (1977), the severe cases being those who
on admission or within 24 hr had a systolic BP < 100
mmHg, clinical heart failure, or ventricular tachy-
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Inner city coronary care 5

cardia, ventricular fibrillation, asystole or complete
heart block, or who needed electric cardioversion or
pacing.

Results
Characteristics ofpatients admitted

In the 2 years there were 455 cases 8 of which were
admitted twice within one hospital episode. Files
were untraceable in 9 cases and 131 were diagnosed
as not being myocardial infarction, a similar per-
centage (29%) in both years. There remained 130
admissions in 1969 and 186 in 1975 satisfying the
World Health Organization (1976) criteria for 'de-
finite' or 'possible' acute myocardial infarction. This
42% increase in admissions occurred despite a de-
cline of 15-20% in the local population over the same
period (unpublished data from N.W. Thames Re-
gional Health Authority). It was not uniform in
terms of age, sex and severity of cases. The number
of severe cases was 43 in 1969 (33 % of all cases) and
41 in 1975 (22% of all cases) whereas mild cases
rose from 87 to 144. Male admissions rose by 30%
and female admissions by 93 %. The increase in both
sexes occurred in those >45 years old (Table 1).
Not surprisingly, for a metropolitan hospital

adjoining a railway terminus, the source of patients
admitted did not conform to 1974 health district
boundaries (Table 2): 50% of those admitted came
from outside the district and 20% from out-of-Lon-
don addresses. Some 10% of those admitted from
local addresses were normally resident abroad, these
being tourists and other visitors admitted from local
hotels and boarding houses. This pattern was un-
changed over the 6-year period. In both of the years

studied, marginally more of the severe than the mild
cases (55% v. 50%) came from outside the district.
The similarities and differences between the pati-

ents in 1969 and 1975 are explored further in Table
3. The increased number of older subjects in 1975 is
associated with a higher proportion of widows and
widowers. However, the difference in the age and sex
distribution of the patients does not explain a statis-
tically significant shift in smoking habits. While the
proportion who never smoked and who smoked 20
or more cigarettes/day is little changed, there has
been a substantial decrease in the proportion smok-
ing less than 20 a day and a large increase in those
claiming to be ex-smokers.
More patients had a previous history of myo-

cardial infarction in 1975, independent of age, but
the percentage with previous angina was unchanged.
The symptoms of the acute attack were the same in
1975 as in 1969 despite the greater proportion of
mild attacks, but there was a possible slight increase
in the rapidity with which the first patients came
under coronary care, although no reduction in the
proportion taking > 24 hr to do so.

In both years the October to December quarter
yielded the highest proportion of the year's admis-
sions (32% and 29 %).

Clinical course and outcome
The frequency of recorded arrhythmias was simi-

lar in patients admitted in the 2 years but in 1975,
despite no increase in the intensity of observations,
more patients (14%) had a bradycardia <50/mlin
of tachycardia > 120/min than in 1969 (5 %). Con-
versely, 17% of patients in 1969 had an admission

TABLE 1. Definite and possible myocardial infarction in 1969 and 1975 (deaths in
brackets)

1969 1975
Age M F Both M F Both

25-44 13(1) - 13(1) 9(0) 1(0) 10(0)
45-64 71(8) 14(1) 85(9) 90(9) 28(5) 118(14)
65 + 18(6) 14(3) 32(9) 32(8) 25(7) 47(15)
Total 102(15) 28(4) 130(19) 131(17) 54(12) 185(29)
Fatality Y. 15 14 15 13 22 16

TABLE 2. Domicile of patients admitted

1969 1975
Admission Permanent Admission Permanent
address address address address

n=130 n=185

District W2,
W9, NW6 46 40 45 40

Other London 38 38 41 39
Other U.K. 16 18 14 15
Abroad - 4 - 6
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6 H. Tunstall Pedoe et al.

TABLE 3. Some characteristics of patients in 1969 and 1975

1969 1975
n/N % 0 n/N

Men who were married 69/102 68 62 81/131
Women who were married 16/28 57 48 26/54

Current cigarette smokers 62/103 60 46 80/175**
Smoking 20 or more per day 29/103 28 34 60/175
Ex-smokers 9/103 9 25 44/175
Non-smokers 32/103 31 29 51/175

Previous angina pectoris 89/128 70 70 121/173
Previous myocardial infarction 38/125 30 40 65/161

Typical pain 104/126 83 85 151/177
No pain 14/126 11 9 16/177
Dyspnoea 64/118 54 51 84/165

Onset of pain <2 hr 22/106 21 26 42/160
<4hr 37/106 35 39 62/160
<6 hr 46/106 43 47 75/160
>24 hr 29/106 27 27 43/160

Definite myocardial infarction 117/130 90 82 151/186
Possible myocardial infarction 13/130 10 18 34/186

(Availability of data and relevance of question determine denominator)

* P<0-1; ** P<0 05; *** P<0 01. Based on X2 test.

systolic BP < 100 mmHg whereas 9% did in 1975.
Equal proportions in both years (48%) had left
ventricular failure or pulmonary venous hyperten-
sion diagnosed by the admitting doctor on chest
X-ray, often unassociated with obvious physical
signs.
Drug usage in the 2 years showed no change in

atropine (2%) and digoxin (13%) but lignocaine
declined (8-4%) frusemide increased (8-12%) and
F-blockers increased (2-10%). Length of stay de-
creased. In 1969, 29% spent 4 days or less in the
unit while 51 % did so in 1975.

In 1969, 9 patients were resuscitated from cardiac
arrest, these all being from among the 43 severe
cases. In 1975 there were 6 arrests in 41 severe cases.
In 1969 (Table 1) there were 19 deaths giving an
overall hospital fatality rate of 15%. Nine of 87
mild cases (10%) died, (6 in the coronary care unit
and 3 subsequently) while 10 of 43 severe cases died
(23 %), 9 of them in the unit. In 1975 the hospital
fatality rate was 16%; 16 out of 144 mild cases
(11%), 10 while on the unit, and 13 of 41 severe
cases (32 %) all on the unit. There was no appreciable
change in hospital fatality rates between the 2 years,
the overall fatality being 15 %, 11 % in mild cases and
27% in severe cases.

In 1969, 6 of the 19 fatal cases went for post-
mortem examination (32%) while in 1975 this num-
ber was as low as 4 out of 29 (14%), a trend observed
in many teaching hospitals.

Discussion
Some characteristics of the patient population

changed over 6 years and some remained stable.
Despite the designation of a local health district in
1974, the origin of patients was as much from with-
out as within the district in both 1969 and 1975, a
feature shared with many inner city hospitals, which
makes the population served difficult to define.
The number of admissions rose by 42% despite a

15-20% decline in the local population; an in-
crease which was disproportionate to the national in-
crease in admissions recorded in the Hospital In-
patient Enquiry of only 15% (Department of Health
and Social Security and Office of Population Cen-
suses and Surveys, 1972, 1978). The increase was
confined to mild cases which nonetheless suffered a
fatality rate of 11 % in hospital. It could have been
from a true rise in numbers of attacks occurring,
more frequent self-referral by patients, greater aware-
ness of the diagnosis by general practitioners, a
diminishing tendency to manage cases at home or in
other hospitals, or a combination of these factors.
Data from the regional computer centre showed that
30% of district cases were admitted to St Mary's W2
in 1975 but comparable figures are not available for
1969. A similar problem arises with respect to the
increasing proportion of patients with a previous
history of attacks; this could be from improved re-
cognition of attacks, increased recurrence or im-
proved survival. Some but not all of these questions
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Inner city coronary care 7

might be answered by long-term community heart
attack registers, as described by Tunstall Pedoe
et al. (1975) and Tunstall Pedoe (1978).
No decline in hospital fatality rates occurred over

the 6 years although age specific rates were declining
nationally (Table 4). The St Mary's unit, like most
specialist units, draws younger patients than are ad-
mitted generally with myocardial infarction. If the
national age and sex specific hospital fatality rates
are used to calculate an expected rate for St Mary's
the fatality would have been 21 % in 1969 instead of
15 %, and 20% in 1975 instead of 16 %. Deaths were
therefore 69% of those expected in 1969 and 78%
of those expected in 1975, a deviation in the desired
direction but not one that can be unequivocally
ascribed to superior treatment as the national statis-
tics contain no data on severity, diagnostic criteria,
admission policies or delays. The failure of St Mary's
rates to decline can be related to the observations
that no great change in management occurred during
this time and that the earlier admission of cases in
1975 might be expected to have had a small but
adverse effect on outcome. Although many patients
spent longer in the unit than necessary because of a
shortage of medical beds for transferring them, some
21 % of deaths occurred from late arrhythmias in
the general ward, an observation previously made
from this unit by Spracklen et al. (1968) who argued
the case for an intermediate care area. A similar
study to this one, using similar severity indices is
that of Hunt et al. (1977) in Melbourne where a de-
cline of fatality rates within groups stratified for
severity was observed over the period 1969-1975,
from an overall rate which was higher than this one
to one that was lower despite a larger proportion of

cases classified as severe. The authors postulated a
change in the natural history of the disease in Aus-
tralia; something that has not so far been witnessed
in England.
The increased proportion of ex-smokers in 1975

suggests that more patients with symptoms of coron-
ary disease may be giving up smoking. However,
recurrence rates are lower in ex-smokers (Gordon
et al., 1974; Wilhelmsson et al., 1976) so this group
should be under represented among the recurrences.
According to Sillett et al. (1978) there may be an
element of unreliability in the response of patients to
questions on their smoking habits, but undoubtedly
these responses have changed between 1969 and
1975.

This study illustrates the problems of auditing a
clinical service within a big city. Differences of re-
sults over time may not only be affected by changes
of treatment and deliberate alterations in admission
policy but also by other factors which may not be
recognized, such as changes in the disease, popula-
tion movements, patterns of referral and closure of
casualty departments, making the population served
difficult to define. The difficulties are increased when
comparing results from other units where timing of
admission, classification of cases, age groups and
severity indices may be different. However, the ad-
mission delays here are similar to those recorded
elsewhere in London - in the Tower Hamlets study
by Tunstall Pedoe et al. (1975).

In the absence of routine reporting of coronary
care unit results, comparison can be made with na-
tional In-patient Enquiry data. This pools a 10%
sample of all hospital cases. While it suffers the dis-
advantage of delay in publication and the lack of

TABLE 4. Age distribution and fatality: comparison of national figures with St Mary's

Age distribution % Fatality 0
All

Year Sex Source 25-44 45-64 65 and All 25-44 45-64 65 and observed
+ + Expected

HIPE 9 56 35 100 10 17 40 24
Men

St Mary's 13 70 18 100 8 11 33 15 20*
1969

HIPE 2 35 63 100 9 20 43 34
Women

St Mary's - 50 50 100 - 7 21 14 32*

HIPE 7 53 41 100 8 14 36 23
Men

St Mary's 7 69 25 100 0 10 25 13 19*
1975

HIPE 2 29 69 100 4 17 43 35
Women

St Mary's 2 51 47 100 0 18 28 22 29*

* Expected deaths calculated from national age specific fatality rates and the St Mary's age distribution of cases.
HIPE= Hospital In-patient Enquiry.
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8 H. Tunstall Pedoe et al.

standardization of diagnostic criteria or any index of
severity, it does provide age-specific data for a norm
against which local performance can be assessed.
Despite the limitations of an audit such as this it is a
stimulus to improve both the service and the data on
which national statistics are based.
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