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Seattle Hear t W a t c h is a cooperative, commu-
nity-wide registry tha t closely observes pat ients with 
known or suspected coronary hear t disease with the 
intent of identifying those at risk for sudden cardiac 
death . It is the purpose of this report to define the 
variables f rom the clinical, electrocardiographic, 
exercise, ar teriographic, a n d quant i ta t ive angio-
graphic evaluations tha t are univariately a n d mul-
tivariately predictive of cardiac dea th . This analysis 
is based on 1836 a n d 730 pat ients who initially 
received medical t r ea tment for coronary disease, all 
of whom were entered into the Seatt le Hear t W a t c h 
at the t ime of coronary ar ter iography between 1969 
a n d 1974. Average follow-up for this analysis is 42 
months (range, 30 to 78 months) . T h e surgical 
cohort is un ique in tha t it represents most (94%, 
1870/1985) pat ients undergoing direct myocardial 
revascularization in Seattle du r ing this time. T h e 
medical cohort is an approx imate 40% sample of 
pat ients undergoing ar ter iography dur ing this 5-
year period a n d initially t reated medically. Follow-
u p is by mailed quest ionnaire at 6 -mon th intervals. 
In the medical cohort , 70 of the 85 deaths were of 
cardiac causes (82%); in the surgical cohort , 151 of 
the 173 deaths (87%) were of cardiac causes. 

Baseline character izat ion of these pat ients is com-
plete a n d includes more than 300 d a t a items f rom 
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the history, physical examination, rest-
ing electrocardiogram, chest roentgeno-
gram, exercise electrocardiogram, and 
cardiac catheterization. Left ventricular 
function was assessed by measuring left 
ventricular volumes and ejection frac-
tion from the left ventricular angio-
gram. T h e goal of our analyses was to 
select from this large number of varia-
bles the smallest number that contained 
all or most of the prognostic information 
available to us at the time of baseline 
characterization of these patients. 

First, two types of univariate analyses 
were applied to some 46 variables se-
lected on the basis of previous studies 
and clinical judgment . T h e significance 
of the difference of the means or the 
distribution of two variables between 
the survivors and the nonsurvivors was 
tested. Also, mortality rates were calcu-
lated with patients classified according 
to the presence or absence of a dichoto-
mous variable or subgrouped according 
to several levels of a continuous variable. 
With these two univariate techniques, 
35 variables were found to be signifi-
cantly predictive of survival. 

Next, stepwise discriminant analysis 
based on death within 2 years of follow-
u p was applied to three groups of vari-
ables: (1) Those from the history, phys-
ical examination, electrocardiogram, x-
ray; (2) those from the exercise test; (3) 
those from the cardiac catheterization. 
A second stepwise discriminant analysis 
was performed on those variables with 
significant predictive value in the pre-
vious step. Finally, Cox's regression 
analysis (which has the advantage over 
stepwise discriminant analysis of includ-
ing t ime to death or time to follow-up) 
was used to test the significant variables 
from the previous step. 

As a result of this somewhat complex 
series of statistical analyses, seven vari-
ables were found to contain all of the 

significant prognostic information (Ta-
ble). Among medically treated patients, 
ejection fraction was by far the most 
important variable predictive of sur-
vival, followed by age, number of sten-
otic vessels, and ventricular arrhythmia 
on the resting electrocardiogram. In the 
surgical cohort, the presence of any ven-
tricular ar rhythmia on the resting elec-
trocardiogram was the most important 
variable, followed closely by ejection 
fraction, and then heart murmur , left 
main coronary artery stenosis, and use 
of diuretics. 

These da ta are clinically relevant be-
cause they emphasize the singular im-
portance of left ventricular performance 
in predicting survival in medically 
treated patients with angiographically 
proved coronary disease. The lesser pre-
dictive value of ejection fraction among 
surgically treated patients could be due 
to the fact that a much smaller propor-
tion of surgically treated patients had 
abnormal ejection fractions than medi-
cally treated patients. We emphasized 
that the quanti tat ive assessment of left 
ventricular function by ejection fraction 

Table Stepwise selection of covariates 
with Cox's regression model for 

survival analysis 
Cohort Step Variable entered X? 

M e d i c a l N = 550 
1 Ejec t ion f rac t ion 48.54 
2 Age 17.16 
3 N u m b e r of vessels wi th 7.36 

stenosis(es) S 70% 
4 V e n t r i c u l a r a r rhy th - 4.46 

m i a 
Surgica l N = 913 

1 V e n t r i c u l a r a r rhy th - 19.4 
m i a 

2 Ejec t ion f rac t ion 13.22 
3 H e a r t m u r m u r 10.96 
4 Lef t m a i n coronary ar- 7.94 

tery stenosis 
5 Use of d iure t ics 5.38 
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is more important in predicting out-
come than the number of diseased cor-
onary vessels. 

Also of interest is the predictive sig-
nificance of any ventricular arrhythmia 
seen on a single resting electrocardi-
ogram. Since these are multivariate 
analyses, the predictive value of the ven-
tricular ar rhythmia is independent of 
other variables, particularly those re-
lated to left ventricular function and 
extent of coronary disease. This finding 
is particularly encouraging in regard to 
current at tempts to study the effect of 
ant iarrhythmic agents for preventing 
sudden death. 

If the ventricular ar rhythmia was 
caused by poor left ventricular function, 
as has been hypothesized, then it would 
not have been an independent predic-
tive variable in our scheme. Also, one 
would predict tha t a t tempts to control 
the ar rhythmia with drugs would not 
necessarily lead to a reduction in sudden 
death, since the pr imary problem is ab-

normal left ventricular function and this 
would not be altered by ant iar rhythmic 
therapy. 

Finally, these da ta are helpful in com-
paring survival between nonrandom-
ized groups of medically and surgically 
treated patients with coronary disease. 
Subsequent to this analysis, we matched 
one medically treated patient with one 
surgically treated patient according to 
each of the seven variables. Actuarial 
survival analyses indicated improved 
survival for the 287 surgically treated 
patients in comparison with the 387 
medically treated matched pairs. Sub-
group analysis indicated tha t this differ-
ence in survival was seen primarily in 
the subgroup with two-vessel disease. 
There was no significant difference in 
survival among the 140 pairs with sin-
gle-vessel disease. In the small group (50 
pairs) with three-vessel disease the op-
erative mortality was unusually high 
(10%), negating any potential difference 
in survival in favor of surgical therapy. 
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