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Effect of coronary care on myocardial infarct mortality
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SUMMARY To study the effect of coronary care on the hospital mortality rate of acute myocardial
infarction, patients treated in a coronary care unit (CCU) were compared with patients treated in
general wards. To assess the comparability of cases, the coronary prognostic index of Chapman and
Gray (1973) was modified. The modified index was based on serum aspartic aminotransferase (AST)
level and cardiogenic shock. Modification was necessary because oliguria, the third variable on which
the original index was based, could not always be determined for general ward cases. This modified
index assessed very accurately the prognosis of myocardial infarct patients treated in hospital. Patients
treated in the coronary care unit had a significantly higher mean modified prognostic index than control
patients treated in the general wards, either before or after the introduction of coronary care. They
also had a significantly shorter mean delay in admission than either group of general ward cases. These
differences would be expected to worsen, not improve, the results of coronary care. By contrast, the two
groups of general ward patients were very similar, as shown by mean modified prognostic index, mean
admission delay, and results of correlation and regression analysis. In spite of their higher mean modified
prognostic index and shorter mean admission delay, the coronary care unit patients had a significant
reduction in their mortality rate, which dated from the opening of the unit, to little more than half
that for the general ward patients. For general ward patients treated after the introduction of
coronary care, on the other hand, the mortality rate was not significantly different from that for ones

treated before. Furthermore, the reduction in mortality for coronary care unit cases was approximately
the same over the whole range of infarct severity, and did not vary significantly from 15 per cent as the
modified index rose from minimum to maximum values. It is suggested that severity of infarction
should no longer be a reason for excluding any patients from coronary care.

Controversy continues about the effectiveness of
coronary care (Donaldson, 1978; Hill et al., 1978).
There is little published evidence that the mortality
rate of acute myocardial infarction is lower for
patients treated in a coronary care unit than for
those treated elsewhere, in groups of patients
shown otherwise to have a similar probability of
dying (Lindholm et al., 1976; Peterson, 1978). This
is in spite of the fact that the earliest coronary care
units were established over a decade and a half ago
(Brown et al., 1963; Day, 1963; Wilburne and
Fields, 1963), and notwithstanding numerous
reports on the subject. Furthermore, while it seems
that most cardiologists believe that coronary care
units do improve the overall prognosis of acute
myocardial infarction, it is also commonly believed
that any reduction in mortality is greatest in
patients with mild or only moderately severe
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infarcts, but small or non-existent in those with
very severe infarcts (Chapman, 1970). For this
reason, and because of the scarcity of facilities and
staff, it has even been suggested that intensive
coronary care be reserved either chiefly (Sloman
and Brown, 1970) or exclusively (Robinson, 1965;
Wyman and Hammersmith, 1968) for patients with
less severe infarcts, or that these be treated in
separate units from severe cases (Flynn and Fox,
1967).

It will now be shown that, for groups of patients
with myocardial infarcts of similar severity as
determined by a modified version of the coronary
prognostic index of Chapman and Gray (1973), the
hospital mortality was significantly less in patients
treated initially in a coronary care unit than for
those treated throughout in general wards, either
before or after the introduction of coronary care.
It will also be shown that the magnitude of this
mortality reduction was approximately the same
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for infarcts of all degrees of severity, and did not
vary significantly from 15 per cent over the whole
range of the prognostic indices.

Patients and methods

Patients studied and methods used have already
been described in detail (Chapman, 1970, 1971a, b;
Chapman and Gray, 1973). Criteria for diagnosing
acute myocardial infarction included a consistent
clinical setting with at least one of the following:
pathological Q waves or loss of R wave progression
in the V leads, with serial ST segment and T wave
changes; a serum AST level above 40 Sigma-
Frankel units/ml ;* a serum LDH level above
550 Berger-Broida units/ml; positive necropsy
findings. Cardiogenic shock was diagnosed if
hypotension (BP< 80 mmHg) and cyanosis and
coldness of the extremities persisted for more than
half an hour after pain relief and oxygen administra-
tion. (Because on multiple regression analysis it was
found to make a statistically significant independent
contribution to mortality, oliguria was analysed
separately from the syndrome so defined.) For the
AST estimations, blood was taken at 24 hours from
the time of onset of the symptoms of the episode
responsible for admission. The admission delay was
the time elapsing between the onset of symptoms
and arrival at the place of initial coronary care,
whether general ward or coronary care unit.

MODIFIED CORONARY PROGNOSTIC INDEX

Severity of infarction was assessed using a modified
version of the coronary prognostic index previously
described by Chapman and Gray (1973). To arrive
at this original index, more than 150 factors had
been examined, and those found to be associated
with a statistically significant change in the mortality
rate according to x2 tests were subjected to multiple
regression analysis. These factors included personal
characteristics and habits, past history, coexistent
disease, details of the admission episode, cardiac
and extracardiac complications, arrhythmias, con-
duction defects, clinical observations, electrocardio-
gram, chest x-ray, and biochemical and haemato-
logical investigations. Multiple regression analysis
was used to quantify the contribution of each
factor to the outcome. Weighted scores were
derived from the regression coefficients of a final
multiple regression equation containing the only
three variables found to have a significant inde-

*The AST levels were measured in Sigma-Frankel units/ml.
These units, rather than the now standard international units/I,
are still given because there is no direct or constant conversion
factor between the two measurements (J. E. Dickeson, 1975,
personal communication).

pendent influence on mortality, and the coronary
prognostic index was based on these. Computers
were used for all these statistical procedures
(Chapman and Gray, 1973). Modification of this
index was necessary to allow the inclusion in the
present study of an adequate sample of general
ward cases, because urine volume was not recorded
routinely in the general wards; oliguria was one
of the prognostic factors included in the original
form of the index.
The modified prognostic index was based on the

remaining two of the three variables used in the
original index, namely AST level and cardiogenic
shock. For its construction, multiple regression
analysis was carried out once more on the data for
the 357 cases on which the original index was
based, but now correlating the outcome with only
these two variables. The multiple correlation
coefficientwas highly significant (R=0-504, P< 001),
as was the partial correlation coefficient for each of
the variables (AST, r=0 271; shock, r=0-395; for
each, P < 0-0002).
The new prognostic scores were calculated from

these partial correlation coefficients, as previously
described (Chapman and Gray, 1973). They are
shown in Table 1. After these scores were applied
to the same 357 cases, there was found to be a
highly significant linear correlation between mor-
tality rate and modified prognostic index (Fig. 1)
(r=0 913, P < 0-0002). According to the coefficient
of determination (r2), 83 4 per cent of the variation
in mortality rate was explained by variation in the
modified prognostic index. The standard error of
estimate was 8-1 per cent.

PATIENTS
To determine the effect of treatment in the coronary
care unit on mortality rate, three groups of patients
were studied and the modified prognostic index was
used to assess their comparability according to
severity of infarction, and hence probability of
dying. Of these three groups, one was treated in
the general wards before the introduction of
coronary care and the remaining two groups after
this, one initially in the coronary care unit and the
other concurrently in the general wards. The patients
treated before the introduction of intensive coronary
care were discharged from hospital or died there in
the two-year period between 1 July 1966 and 30
June 1968, while those treated subsequently were
admitted during the 18-month period between the
opening of the unit on 20 August 1968, and 19
February 1970. Patients discharged from or dying
in the general wards during the seven-week interval
between these two periods had a mortality rate of
33 per cent, virtually identical with the 32 per cent
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Table 1 Scores for modified coronary prognostic index

Factor Score

AST level* 6 40 0
41- 80 5
81-120 1 1
121-160 16
161-200 22

:>201 27
Cardiogenic shock Absent

Present

* In Sigma-Frankel units/ml.

prevailing in the preceding 12 months
1970), and will not be considered furth
coronary care unit cases analysed i
construct the modified prognostic
admitted during the first 21 months o
tion of the unit, whereas this study wa
only with admissions during the first I

Every patient admitted to the corona
was recorded in a register, and studied p
(Chapman, 1970). Sixty-four per ce
admissions proved to have acute
infarction; the remainder are not consid(
Another register was kept of infai
treated in the general wards during the s
Most of these were also studied pi

100

80

s 60

> 40 .../
0913

. v0=000
~~~~~~~~v=1-284y 35.7W

n= 357

0 20 40 60
Modified coronary prognostic index

Fig. 1 Coronary care unit cases, 20 August
19 May 1970. In this Figure and subsequent
dotted lines are drawn at twice the standard
estimate from the calculated regression lines.

though some not notified at the time were subse-
quently obtained from the medical records, which
were searched systematically. General ward patients
treated before the introduction of coronary care
were studied retrospectively from the medical
records.

0 ADMISSION POLICY
40 Although the original intention was to treat all

cases of known or suspected acute myocardial
infarction in the coronary care unit once this was
operating, whether a patient was in fact admitted
there or to a general ward depended principally on

3 (Chapman, the availability of an empty bed in the unit at the
er here. The time of admission. Patients with infarcts of any
in order to severity were accepted, and there was no age limit.
index were However, it was realised that in some cases intensive
If the opera- coronary care would be inappropriate because of
Ls concerned dementia, severe incurable coexistent disease, or
18 months old age associated with generally failing health.
iry care unit Nevertheless, some patients in these categories
prospectively were admitted to the unit, and are included in its
nt of these results. When there were more patients requiring
myocardial admission than available beds in the unit, preference

ered further. was given to those who were younger or otherwise
rct patients healthier. If the episode of infarction was believed
same period. to have occurred more than 48 hours before
rospectively, presentation, a patient was usually not accepted for

the coronary care unit unless there was a persistent
conduction defect or other arrhythmia, but he
might still be admitted to a general ward. Of the
infarct patients who were already in the general
wards, either because the diagnosis was not sus-
pected on admission or because infarction occurred
there (or in an operating theatre) during treatment
of another complaint, some were treated in the
wards, while others were transferred to the coronary
care unit. The admission delay for the latter was
still calculated from the time of arrival in the unit.
Some patients with very severe infarcts whose
treatment would have disturbed the calm of the
coronary care unit were managed in a nearby

)x-3264 intensive care unit, but still entirely by coronarycare unit staff, both medical and nursing, according
to the same principles of treatment. They, too, are
included in the coronary care unit results.
For coronary care unit patients, admission as

soon as possible after the onset of infarction was
urged. Those referred from outside the hospital
were admitted directly into the unit, not being

80 100 reviewed in the casualty department unless
priorities had to be established, while referrals from

1968 to casualty itself or medical out-patients were also
Figures the moved to the unit as soon as possible. Losing time
error of to confirm the diagnosis of infarction, even by

taking an electrocardiogram, was discouraged.
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TREATMENT
Treatment was not uniform for patients in the
general wards, either before or after the introduction
of coronary care, and seldom included the use of
antiarrhythmic agents or modem resuscitation, and
never cardioversion or pacing. In the coronary care
unit, by contrast, patients were managed strictly
according to a procedure based on contemporary
practice, with a specially trained team of doctors
and nurses providing continuous cardiac monitoring
and prompt treatment of conduction defects and
other arrhythmias, myocardial failure, and cardiac
arrest (Chapman, 1970, 1971a). There was an
increasing tendency after the establishment of the
coronary care unit for treatment in the general
wards to resemble that given in the unit, and also
for unit staff to be called for resuscitations, but with
neither monitoring nor continuous observation little
effective treatment of arrhythmias was possible.

ADDITIONAL NOTES ON STATISTICS
Some of the subgroups into which patients were
divided according to their modified coronary
prognostic index scores contained too few cases
(15 or fewer) for percentage mortality rates to be
calculated. As before (Chapman and Gray, 1973),
these were combined into larger subgroups, but
this did not significantly affect the mortality trends
or results of regression analysis. Varying numbers
in the subgroups meant that the subgroup intervals
selected did not always correspond in the three
groups of patients studied (from general wards
before and after coronary care, and coronary care
unit).
The significance of the correlation coefficients,

and of the differences between means, independent
constants, and regression coefficients was calculated
using standard statistical tests, as described by
Yeomans (1968).
The lower proportion of coronary care unit cases

whose modified coronary prognostic index could
be calculated, compared with general ward cases
(307/432 vs. 414/476 and 157/193), had several
possible explanations. Coronary care unit patients
had an electrocardiogram taken more promptly
after admission and of those who died more came
to necropsy, so that relatively more of those dying
less than 24 hours after the onset (at which peak
AST level was estimated) may have had the diag-
nosis of infarction established by these other
methods. Thus the proportion of infarcts in whom
the diagnosis was proven may have been higher in
the coronary care unit than in the general wards,
without any corresponding increase in the number
of cases whose modified prognostic index, needing
an estimation of AST level, could be calculated. In

the coronary care unit, also, the time at which blood
was taken for the AST estimations was more
accurately recorded, so that relatively more cases
may have been rejected because of documented
departures from the required 24-hour post-
infarction timing of these (Chapman, 1971b;
Chapman and Gray, 1973), which were not
infrequent.

Nevertheless, the cases whose modified prog-
nostic index could be calculated still constituted a
representative sample of the whole group treated
in the coronary care unit, as judged by the incidence
of all other factors associated with a statistically
significant change in mortality rate (B. L. Chapman,
unpublished observations). Furthermore, their
mortality rate of 16-3 per cent was not significantly
different from the 19-2 per cent for the 125 patients
whose modified prognostic index could not be
calculated (P > 050). The slightly lower mortality
rate for those whose modified prognostic index
could be calculated is explained by the fact that
AST level does not reach its maximum until 24
hours after infarction, while the highest mortality
rate occurs within that time (Chapman, 1970, 1971a,
b; Chapman and Gray, 1973).
As established above, this modified coronary

prognostic index forms a sufficient basis for com-
paring severity of infarction in patients treated in
a coronary care unit. However, in such a unit the
relation between admission delay and mortality
rate is abolished, whereas elsewhere the sooner the
patients are admitted after the onset of infarction
the higher the mortality rate (Chapman, 1970,
1971a; Chapman and Gray, 1973; B. L. Chapman,
unpublished observations). It was for this reason
that the admission delays were also compared.

Results

The total numbers of cases of acute myocardial
infarction treated in the general wards during the
two years before the introduction of coronary care,
and during the 18 months afterwards, and in the
coronary care unit, were 476, 193, and 432,
respectively. The mean times spent in hospital
(±SD) were 22-4 (±13-8), 20-5 (±13-5), and 21-7
(± 12-0) days, respectively. The differences between
these means were not significant (general wards
1966 to 1968 vs. general wards 1968 to 1970,
P >005; general wards 1966 to 1968 vs. CCU,
P>0-20; general wards 1968 to 1970 vs. CCU,
P > 0*10). The respective hospital mortality rates
were 34 7, 34 7, and 1741 per cent.

ADMISSION DELAY
The mean admission delay for the 427 coronary
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care unit cases in which this was known was 13-6
(± 15-9) hours, significantly less than the 16-3
( ± 19-6) hours for the 435 cases treated in the general
wards before the start of coronary care, and the
17-2 ( ±20 8) hours for the 167 cases treated there
subsequently (for each of the two pairs, P < 0 025).
On the other hand, the small difference between
the mean admission delays for the two groups of
general ward patients was not significant (P > 0*30).

MODIFIED CORONARY PROGNOSTIC INDEX

The modified coronary prognostic index could be
calculated for 414 of the patients treated in the
general wards before the introduction of coronary
care, 157 of those treated there subsequently, and
307 of those treated in the coronary care unit. The
series studied therefore contained a total of 878
cases.
The mean modified prognostic index was higher

for patients treated in the coronary care unit than
for those treated in the general wards either before
or after the introduction of coronary care (Table 2).
These differences were highly significant, but, on

the other hand, the difference between the means

for the two groups of general ward patients was

small and not significant (P > 0 30).

MORTALITY RATES

In spite of their significantly higher mean modified
prognostic index, the coronary care unit patients
had a mortality rate little more than half that of
the general ward patients (Table 2). The differences
in mortality were highly significant, whether the
coronary care unit cases were compared with general
ward cases treated before (P < 0 0005) or after
(P <0-005) the introduction of coronary care. By
contrast, the mortality rates were practically the
same for general ward patients treated before and
after the establishment of the coronary care unit,
and the difference was not significant (P > 0 60).

CORRELATIONS BETWEEN MORTALITY RATES
AND MODIFIED PROGNOSTIC INDEX
In each of the three groups of patients studied, the
mortality rate increased with increasing modified
coronary prognostic index (Fig. 2, 3, 5). There was a

very close linear correlation between mortality rate
and modified prognostic index for patients treated
in the general wards both before (r=0-915, Fig. 2)
and after (r=0889, Fig. 3) the introduction of
coronary care, and for those treated in the coronary

care unit (r =0-927, Fig. 5). Each of these correlation
coefficients was highly significant (P < 0 0002). The
amount of the variation in mortality rate explained
by variation in modified prognostic index was 83-8
and 79 0 per cent, respectively, for the general ward
patients treated before and after the introduction
of coronary care, and 86-0 per cent for the coronary

care unit patients.
The rate at which mortality rate increased with

increasing modified prognostic index was approxi-
mately the same in all three groups of patients.
Thus the rate of increase, as measured by the
regression coefficients, was 1-2 for both groups of
general ward patients (Fig. 2, 3) and 1 3 for coronary
care unit patients (Fig. 5). The differences between
the regression coefficients were insignificant (for
each of the three pairs, P > 0 95).
For the coronary care unit patients, there was no

mortality additional to that described by the
regression coefficient, and hence chiefly explained
by variation in modified prognostic index (Fig. 5).
The independent constant of the regression equa-

tion, in fact, had a small negative value (-3 5%).
By contrast, the general ward patients had a large
additional mortality of 15 per cent for those treated
before the introduction of coronary care (Fig. 2)
and 14 per cent for those treated subsequently
(Fig. 3). The independent constant for each group

of general ward cases (Fig. 2, 3) differed to a highly
significant degree from the constant for the coronary

care unit cases (Fig. 5) (for each of the two pairs,

Table 2 Distribution of patients according to period and place of initial coronary care and to value of modified
prognostic index, with associated mortality

Place of initial
Period coronary care No. of cases Modified coronary prognostic index* Mortality rate (%)

Before coronary care General wards 414 13-0 ± 15-1) 30-0
PP>030 PP>060

After coronary care General wards 157 12-3 ± 16-5 P < 0-005 28-0 'P< 00005

FP< 01 P<0005
Coronary care unit 307 16-3 ± 17-7 0 16-3 J

Total 878

*Mean: SD.
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P <0-0002). On the other hand, the independent
constant for the general ward cases treated after
the introduction of coronary care (Fig. 3) was not
significantly different from the constant for those
treated before (Fig. 2) (P > 0410). (These significance
levels, of course, take into account the spread of
the mortality rates above and below the regression
lines. This scatter is expressed in the standard error
of estimate, which was 7-5 and 8&9 per cent,
respectively, for the general ward cases treated
before and after establishment of the coronary care
unit, and 7-4 per cent for the coronary unit cases.)

Because of their close similarity (according to
mean admission delay, modified prognostic index,
time in hospital, and mortality rate, as well as
results of correlation and regression analysis), the
two groups of general ward patients were combined
(Fig. 4). For this composite group, the degree of
linear correlation between mortality rate and
modified prognostic index was higher than for
either of the two constituent groups alone, and
even higher than for the coronary care unit group,
88 per cent of the variation in mortality rate being
explained by variation in modified prognostic index.
The rate of change in mortality rate with modified
prognostic index was 1 2 (Fig. 4), and the difference
between the regression coefficients for the combined
general ward patients (Fig. 4) and the coronary care
unit patients (Fig. 5) was again insignificant
(P > 0 95). The mortality additional to that de-
scribed by the regression coefficient was 15 per cent
(Fig. 4), the difference between this independent
constant for the combined general ward patients
(Fig. 4) and that for the coronary care unit patients
(Fig. 5) being highly significant (P < 0 0002).

Discussion

The hospital mortality rate of acute myocardial
infarction fell after the introduction of intensive
coronary care, but only for those patients whose
initial treatment was in the coronary care unit. For
these, the mortality rate was little more than half
that in patients treated throughout in general wards,
either before or after the establishment of the
coronary care unit.
The fall in mortality rate was associated with the

beginning of the coronary care unit's operation. In
the five years before the unit opened the rate had
varied, though not significantly, between 32 and 39
per cent (Chapman, 1970). In the seven weeks
before the unit opened, it had still been 33 per cent,
virtually identical with the rate in the preceding 12
months. By contrast, the overall hospital mortality
rate (for combined coronary care unit and general
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Fig. 2 General ward cases, 1 July 1966 to 30 June
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Fig. 3 General ward cases, 20 August 1968 to
19 February 1970.

391

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://heart.bm

j.com
/

B
r H

eart J: first published as 10.1136/hrt.42.4.386 on 1 O
ctober 1979. D

ow
nloaded from

 

http://heart.bmj.com/


B. L. Chapman

r= 0-938
P< 0 0002
y= 1-184x+14789
n= 571

0 20 40 60 80
Modified coronary prognostic index

Fig. 4 General ward cases, 1 J'uly 1966 to 30 June 1968
combined with 20 August 1968 to 19 February 1970.

r= 0-927
P<00002
y= 1-307x -3.473
n=307

0 20 40 60 80 10
Modified coronary prognostic index

Fig. 5 Coronary care unit cases, 20 August 1968 to
19 February 1970.

ward patients) fell to only 23 per cent in the first
10 weeks of the unit's operation, and never varied
significantly during the next two years (B. L.
Chapman, unpublished observations).
This mortality reduction was in spite of the

significantly shorter mean admission delay and
significantly higher mean prognostic index of the
coronary care unit cases. Such differences would
tend to increase, not as actually happened, sig-
nificantly reduce, the mortality rate of patients
treated in the unit. On the other hand, for general
ward patients the mortality remained practically
the same after the unit's establishment as it had
been before. Using the pre-CCU experience as the
standard, this persistently high general ward
mortality, unlike the coronary care unit mortality,
was quite in keeping with the admission delay and
modified prognostic index of the patients concerned.
For each of the three groups of patients studied,

there was a close and statistically highly significant
linear correlation between mortality rate and
modified prognostic index. Between 79 and 88
per cent of the variation in mortality rate was
explained by variation in modified index. This
confirmed the usefulness of the index for determin-
ing the severity of infarction. The similarly high
correlation coefficients for each of the three groups
showed that this was independent of the place of
initial coronary care.
The rate at which the mortality rate increased

with increase in modified prognostic index was
virtually the same for all three groups of patients.
This rate of increase, as expressed by the regression
coefficients, was 1-2 for both groups of general
ward cases and 1-3 for the coronary care unit cases.
Thus the regression lines were essentially parallel.
The reduction in mortality rate for patients

treated in the coronary care unit was 15 per cent,
and did not vary significantly over the whole range
of the modified coronary prognostic index. Though
the difference in mortality rate varied from 18 per
cent at the lower end of the range of modified
coronary prognostic index to 12 per cent at the
upper end of the range, the difference between the
slopes of the lines was still insignificant.

This finding that the mortality rate of all cases of
acute myocardial infarction, regardless of severity,
is reduced by 15 per cent means that severity of
infarction should no longer be grounds for refusing
admission to a coronary care unit. Admittedly,
compared with the expected mortality rate of 15
per cent at the lower end of the range of modified
prognostic index for patients treated in general
wards, a 15 per cent reduction is a 100 per cent
change, whereas compared with the expected rate of
82 per cent at the upper end of the range, a 15 per
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cent reduction is a change of only 18 per cent.
Nevertheless, this still seems a worth-while reduc-
tion, and suggests that ideally coronary care should
be available for all myocardial infarct patients.
The additional mortality, over and above that

explained by variation in modified coronary
prognostic index, reflecting severity of infarction,
in general ward cases compared with coronary care
unit cases, was presumably caused by untreated
arrhythmias. It was pointed out previously that
there are two components of the overall mortality of
acute myocardial infarction treated outside coronary
care units (Chapman, 1971b). The first component
is directly related to the size of the infarct. The
second component is unrelated to the severity of
infarction. The higher mortality of such patients is
generally believed to result from untreated ar-
rhythmias (Adelson and Hoffman, 1961; Mower
et al., 1964; Lown et al., 1967; Lawrie,
1969; Lovell and Prineas, 1971). It was also
suggested previously that, in cases treated in a
coronary care unit, the cardiac complications of
acute myocardial infarction are not themselves the
cause of the increased mortality associated with
their presence, but are only indirectly related to the
mortality rate, their occurrence merely reflecting
the extent of infarction (Chapman, 1972; Chapman
and Gray, 1973), to which the overall mortality rate
itself is directly related (Chapman, 1971b). These
complications included the arrhythmias (Chapman,
1972).
The present study had the advantage (Hill, 1955;

Cochrane, 1972; Feinstein, 1973) of a concurrent
control group. It also had the advantage of a retro-
spective control group, particularly since this was
virtually identical with the concurrent group. The
influence of varying diagnostic criteria on the
selection of cases in different series has already
been reviewed (Chapman and Gray, 1973). In the
present series, the same criteria for the diagnosis of
acute myocardial infarction were adhered to
throughout. All clinical records and electrocardio-
grams were examined personally. It is often stated
that hospital admission policies change over the
years, so that groups of patients observed before and
after the introduction of a new treatment may have
different prognostic characteristics. In the present
series, however, the general ward patients treated
after the introduction of coronary care were very
similar to those treated before. This was shown by
similar admission delay, modified prognostic index,
and time spent in hospital, as well as overall
mortality rates, and results of linear correlation
and regression analysis. For none of these was
there any significant difference between the two
groups. (The combining of the groups for joint

comparison with the coronary care unit cases was
justified by these similarities.)
However, there were differences attributable to

changed admission policy for the coronary care unit
cases. Their significantly shorter mean admission
delay and higher mean modified prognostic index,
compared with both groups of general ward patients,
resulted respectively from the policy of admission
soon after onset of symptoms, and the emphasis on
coronary care for arrhythmias and complications,
virtually all of which become more frequent as
severity of infarction increases (Chapman, 1972;
B. L. Chapman, unpublished observations). Thus,
the policy of advising admission regardless of
severity did not result in any lowering of the overall
infarct severity of coronary care unit cases by
diluting them with mild cases that would previously
have been treated at home. In fact, just the opposite
happened, and severity of infarction increased.
However, it is possible that this increase was
apparent only, and merely the result of improved
observation and investigation in the coronary care
unit (Oliver et al., 1967).
The improved results were in no way attributable

to a changed duration of observation. The distri-
bution of patients according to their time spent in
hospital was similar for all three groups studied.
The mean for each group was about 21 days, much
longer than is necessary to observe the period of
maximum mortality, which is the first day or two
after infarction (Chapman and Gray, 1973). The
mean number of days from infarction to death for
the general ward patients treated before the
introduction of coronary care was 11 days, for those
treated subsequently 10 days, and for those treated
in the coronary care unit 9 days.

I am not aware of any other investigation into
the effect of coronary care on myocardial infarct
mortality conducted along the same lines as in the
present study. However, its finding of a significant
mortality reduction in coronary care unit cases is
supported by published studies in which, according
to a wide variety of different criteria, the severity of
infarction in the coronary care unit cases was
probably either equal to (Killip and Kimball, 1967;
Parkinson et al., 1967; Meltzer, 1968; Norris et al.,
1969; Bloomfield et al., 1970; Hofvendahl, 1971;
MacMillan and Brown, 1971) or greater than
(Marshall et al., 1968; Woodhouse and Hunter,
1968; Robinson, 1969; Chapman, 1970; Klaus et al.,
1970) that in the general ward case. This is in
contradistinction to studies in which coronary care
appeared to confer no benefit over general ward
treatment (Linko et al., 1970; Astvad et al., 1974;
Martin et al., 1974; Colling et al., 1976; Hill et al.,
1977). In three of these latter studies, however,
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patients were not treated in coronary care units at
all, but in either intensive care units (Linko et al.,
1970; Martin et al., 1974) or a busy general admis-
sion ward, where only two-thirds of patients could
even be monitored (Astvad et al., 1974). Thus only
two reports presenting true coronary care unit
results are at variance with the present study
(Colling et al., 1976; Hill et al., 1977). In both
these, however, the results were presented in the
course of studies comparing hospital with home
treatment, and will be referred to again later.
The uniform mortality reduction, in the present

series, for infarcts of all degrees of severity as
assessed with the modified prognostic index, is
contrary to published opinion. It is usually stated
that the greatest mortality reduction in acute
myocardial infarction occurs with mild or only
moderately severe infarcts, while there is little or no
reduction with very severe infarcts. In only one
previously published series was it claimed that the
mortality reduction resulting from coronary care
was uniform over any range of prognostic factors.
Christiansen et al. (1971) stated that the reduction
was 'constant for the sub-groups of age and sex'.
However, the data presented did not fully support
this claim, because though the mortality reduction
was approximately the same for men and women,
for the different age groups there was no consistent
pattern.
The present results, of course, throw no light on

the reported failure of coronary care to lower the
mortality rate, as compared with treatment at
home (Mather et al., 1976; Colling et al., 1976;
Hill et al., 1978). In the study of Mather et al.
(1976) patients were allocated randomly to home or
hospital for their initial coronary care. However,
only 31 per cent of cases who were already a selected
group (men aged under 70 years) were actually
randomised. The mortality rate for their patients
treated at home, while similar to that for those of
Colling et al. (1976) and Hill et al. (1978), was less
than for home-treated patients in the series of Fry
and Dillane (1967) and Nichols (1968) and also, if
all cases are considered, in that of Sleet (1968).
Moreover, Armstrong et al. (1972) showed that,
merely by varying the criteria for admission to the
groups studied, the mortality rate for patients
treated at home can be changed from below to
considerably above that for coronary care unit
patients. The present study clearly shows that, once
patients are admitted to hospital, their mortality
rate is significantly lowered when initial coronary
care takes place in a coronary care unit.

Grateful acknowledgment is once again made of the
contributions to the study of which this is a part by

Dr J. M. Duggan, Dr J. T. Holland, Dr J. N.
Walker, Mr H. M. Frith, Mrs J. Bubb, and many
staff members of the Royal Newcastle Hospital,
Newcastle Permanent Building Society Limited,
CSIRO Division of Computing Research, West
Middlesex Hospital (Isleworth), Hammersmith
Hospital, and the Royal Society of Medicine
(London). Mr C. H. Gray, Consultant Statistician
at the CSIRO, once more generously gave statistical
advice, and performed the multiple regression
analysis.
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