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Summary
Two coronary prognostic indices for patients treated
in a coronary care unit, namely the Norris Index and
the Chapman-Gray Index were compared. Both
were found to be reliable but the Chapman-Gray
Index with its ready reckoner was more convenient
and was subject to fewer subjective data.

Introduction
Several attempts have been made in the last 3

decades to produce a prognostic index for patients
with myocardial infarction (Schnur, 1953; Peel
et al., 1962; Hughes et al., 1963; Norris et al.,
1969a). The earlier indices were applicable to patients
admitted on general medical wards without monitor-
ing facilities and took into account rhythm disorders
which can now be diagnosed instantly by continuous
monitoring in a coronary care unit and treated with-
out delay. Recently, indices have been devised to
predict prognosis of patients treated in a coronary
care unit (Norris, Brandt and Lee, 1969b; Chapman,
1970, 1971a, b, 1972). The mortality in these patients
is mainly the result of severe myocardial infarction,
manifested clinically by the signs of myocardial
pump failure, biochemically by high enzyme rise
and radiologically by a large heart and pulmonary
oedema (Norris et al., 1969a; Chapman, 1971a;
Chapman and Gray, 1973).
The present authors attempted to compare the

relative reliability of the recently devised Chapman-
Gray coronary prognostic index with the more
widely used Norris index by using the 2 indices
simultaneously in each patient who, by WHO
criteria, had sustained a myocardial infarction
and was admitted into their coronary care unit.

Patients and methods
This is a study of 103 patients treated in the 6-

bedded coronary care unit at Kent and Canterbury
Hospital between September 1973 and June 1974.

Correspondence: Dr D. J. E. Taylor, Kent and Canterbury
Hospital, Canterbury, Kent CT1 3NG.

On admission, the clinical history of each patient
was recorded, particular importance being attached
to the time of onset of the symptoms and a history
of previous ischaemic heart disease.
Routine physical examination was conducted

and a 12-lead electrocardiogram was recorded on
admission and on the following 3-5 days.
A standardized antero-posterior chest radiograph

with a 5-ft anode film distance was taken as soon
as possible after admission with the patient sitting
erect in bed, if possible, or in a semi-erect/supine
posture. The radiographs were interpreted separately
by the cardiologist and the radiologist.

In accordance with WHO criteria, myocardial
infarction was said to have occurred if at least 2
of the following 3 were present: unequivocal ECG
changes; typical history and clinical features of
infarction; raised levels of SGOT and hydroxybutyl
dehydrogenase.
The first sample of SGOT was taken roughly

24 hr after the infarction, the time of onset of
symptoms being regarded as the time of occurrence
of the infarction. Subsequent multiple samples of
SGOT and hydroxybutyl dehydrogenase were taken
from each patient on days 2, 3 and 4 and
subsequently if recurrence of chest pain so
warranted.
For the Chapman-Gray index, urinary output

and blood pressure were recorded. Cardiogenic
shock was diagnosed if hypotension (systolic BP
< 80 mmHg), cyanosis and cold extremities persisted
for more than 30 min after the relief of pain,
correction of dysrhythmia and administration
of oxygen (Chapman and Gray, 1973).
The patient was considered as oliguric if the 24-hr

urine volume was < 500 ml, or where hourly urine
was recorded, a urine volume of < 0.3 ml/min.
Each patient's prognostic index was calculated

both by the Norris index and the Chapman-Gray
index and the 2 indices were compared as regards
the prediction of outcome in the coronary care unit.
Figures la and b show the forms used.
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Results
One hundred and three patients who, with one

exception, were under 80 years old, were treated for
myocardial infarction in the coronary care unit.
They had all survived the first 24 hr after the onset
of the infarct. Of these patients, 23 (22%) died
before leaving the unit. Of the 28 patients with
cardiogenic shock (as defined above), 19 (68%) died
while in hospital, and of the 22 with cardiogenic
shock and oliguria (as defined above), the mortality
was 77/%.
The Chapman-Gray and Norris indices were

calculated for each patient and are shown in Fig. 2.
The mortality for different values of the indices are
given in Tables 1 and 2.
As may be readily seen, the mortality rate increases

as the Chapman-Gray score increases. For those
with scores of 80 and over, the mortality rate was
85%, indicating that not many with such a high
score will survive to be discharged. Not many of
those with scores <20 will die before discharge.
The categories in Table 2 are those given by Norris in
Fig. 3 (Norris et al., 1969a) and, as expected, the
mortality increases as the Norris index increases,
namely from 2% for scores under 8 to 63%0 for
scores of 12 and over for these 103 patients.

It was of interest to see if the indices gave a similar
prognosis for particular patients, and the indices
have been plotted against each other in Fig. 3.
It is clear there are some anomalies. The mortality
rate was more than 30% for those with a Chapman-
Gray index of 20 or more and for those with a
Norris index of 8 or more. (Incidentally, a Chapman-
Gray index between 19 and 31 is not attainable.)
If arbitrarily it is decided to make a gloomy prog-
nosis for those with scores above these values and a
good prognosis for those with lower scores then it is
possible to determine for each patient whether either
or both indices made a correct prognosis. The
results are given in Table 3.

Factor Points Score

I SGOT level 24 hr after the infarct:
<40 0
41- 80 4
81-120 7
121-160 11
161-200 14
> 200 18

II Cardiogenic shock (i.e. systolic blood
pressure of < 80, cyanosis, cold ex- Add 32
tremities > 30 min after relief of pain points
and oxygen)

III Presence of oliguria (i.e. 500 ml of urine Add 33
or less in the first 24 hr after the infarct points

Total score=
-= % mortality

FIG. la. Chapman-Gray Coronary Prognostic Index.

Factor X Y

Age in years (X,Y,)
50 0.2

50-59 0.4
60-69 0-6 3 9
70-79 0 8
80-89 1.0

Position of the infarction (X2Y2)
Anterior transmural 1 0
Left bundle branch block 1.0
Posterior transmural 0 7 2 8
Anterior sub-endocardial 0 3
Posterior sub-endocardial 0 3

Admission-systolic BP (mmHg) X3Y3)
<55 1.0

55- 64 0.7
65- 74 0-6
75- 84 0-5
85- 94 0-4 10-0
95-104 0 3
105-114 0-2
115-124 0.1
> 125 0

Heart size (X4Y4)
Normal 0
Doubtful enlargement 0 5 1 5
Definite enlargement 1 0

Lung fields (X5Y5)
Normal 0
Venous hypertension 0 3
Interstitial pulmonary oedema 0.6 3 3
Pulmonary oedema 1 0

Previous ischaemia (X6Y6)
Previous angina or infarction 1 0 0-4
No ischaemia 0

FIG. lb. Norris Coronary Prognostic Index.

It may be seen that the Chapman-Gray index
gave the correct prognosis for 91 (88%) patients
whereas the Norris index gave the correct prognosis
for only 80 (78%/) patients. Both indices gave the
same correct prognosis for 75 (73%) patients and
the same incorrect prognosis for 7 (7%) patients and
in all these 7 the prognosis had been poorer than
necessary. A further 5 patients were misclassified
by the Chapman-Gray index alone; 2 of these had
survived despite a high Chapman-Gray score and
3 had died despite a low score. A further 16 patients
were misclassified by the Norris index alone and all
but one of these had survived a poor prognosis by
the Norris index. The Norris index gave an incorrect
prognosis significantly more often than the
Chapman-Gray index using cut-off points of 8 and
20 respectively (binomial test, P=-0027) and when
incorrect the Norris index usually gave a poorer
prognosis than necessary.
The cut-off points used above are arbitrary and

based on the groupings in Tables 1 and 2. It is
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FIG. 2. Distribution of prognostic indices by survival
status.

possible to use different ones. The percentages of
correct predictions were increased to 91%. for the
Chapman-Gray index with a cut-off point of 80
(i.e. death predicted for those with scores of >80)
and to 83%4 for the Norris index with a cut-off point
of 12 (i.e. death predicted for those with scores of
> 12). With these cut-off points of 80 and 12, the
same correct prognosis was given by both scores for
83 (81%/) patients and the incorrect prognosis by
both for 7 (7%.) patients and for 4 of the latter, both
scores had been too optimistic. The Chapman-Gray
index gave an over-optimistic prediction compared
with the Norris index for 2 patients. A further 11
patients were misclassified by the Norris index alone

and 7 of these had died despite an optimistic prog-
nosis. As with previous cut-off points, the Norris
index gave an incorrect prognosis significantly more
often than did the Chapman-Gray index (binomial
test, P=0-022). As expected, these cut-off points of 80
and 12 for the Chapman-Gray and Norris indices
respectively resulted in more patients, namely 13,
being given an over-optimistic prognosis by one or
both of the indices than the cut-off points of 20 and 8
respectively which resulted in 4 patients being given
an over-optimistic prognosis. The number of such
patients was 10 for cut-off points of 80 for the
Chapman-Gray index and 10 for the Norris index
and was 8 using cut-off points of 20 and 10
respectively.

TABLE 1. Mortality rate for different values of the
Chapman-Gray index using the ready reckoner (from

Chapman and Gray, 1973)

Chapman-Gray score from
ready reckoner Dead (% mortality) Total

0- 9 0 (0%) 25
10-19 3 (6%) 49
20-79 3 (33%) 9
80-83 17 (85%) 20

All 23 (22%) 103

TABLE 2. Mortality rate for different values of the Norris
index (from Norris et al., 1969a)

Norris score Dead (% mortality) Total

<4 - (0%) 17
4- 1 (4%) 24
6- - (0%) 18
8- 5 (38%) 13
10- 5 (42%) 12
12+ 12 (63%) 19

All 23 (22%) 103

Discussion
Mortality increases significantly with increasing

Chapman-Gray score, being 4%/ for those with scores
of <20 and 85% for those with scores of > 80.
Similarly, for Norris scores of < 8 the mortality was
2% and this rose to 63% for those with scores
> 12.
The purpose of this small study was to compare

the 2 prognostic indices. The percentage of correct
prognoses by each obviously depended on the cut-
off points used. The Chapman-Gray index correctly
predicted the outcome for 88% of patients with a
cut-off point of 20 and for 91% with a cut-off point
of 80. The Norris index correctly predicted the
outcome for 78% of patients with a cut-off point of
8 and 83%/ with a cut-off point of 12. Thus, with
these cut-off points the indices are fairly reliable,
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FIG. 3. Scatter diagram of Chapman-Gray index against Norris index for 103 patients. --patient survived;
O-patient died.

TABLE 3. The accuracy of the prognosis by the Chapman-Gray and Norris
indices for 103 patients: death predicted by Chapman-Gray index if it was >20,

and by the Norris index if it was > 8

Results with Norris index

Correct Incorrect All
prognosis prognosis prognoses

Results with Correct
Chapman-Gray index prognosis 75 16 91

Incorrect
prognosis 5 7 12
All
prognoses 80 23 103

With cut-off points of 20 for the Chapman-Gray
index and 8 for the Norris index, both the indices
gave the same correct prognosis for 73% of patients,
and for cut-off points of 80 and 12 respectively,
both indices gave the same correct prognosis for
81% of patients; for both sets of cut-off points,
both indices gave the same incorrect prognosis for
7% of patients. Thus, the indices are fairly com-
parable. Amongst the patients for whom one or both
indices gave the wrong prediction, with cut-off
points of 80 and 12, 13 out of 20 patients were given
an over-optimistic prognosis whereas with cut-off
points of 20 and 8 the figures were 3 out of
28 patients. The Norris index was significantly poorer
at prediction than the Chapman-Gray index (for
cut-off points of 80 and 12, P=0-022; for cut-off
points of 20 and 8, P=0.027). This tendency also
existed for some other pairs of cut-off points. The
Chapman-Gray index with its ready reckoner and
fewer subjective data was easier to determine than
the Norris index. In view of the above it would
appear that the Chapman-Gray index has some

advantages over the Norris index in making a
prognosis for patients treated in a coronary care
unit. On its own, with a cut-off point of 20, the
Chapman-Gray index predicted 12 incorrectly
of which 25% were given an over-optimistic prog-
nosis whereas with a cut-offpoint of 80, 9 predictions
were incorrect of which 66% were over-optimistic.
The choice of cut-off point should take account of
these points.

Conclusion
In this study, the Chapman-Gray index with its

ready reckoner and less subjective data was found
to be easier to use and significantly more reliable
than the Norris index in prognosis for patients in a
coronary care unit.
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