Research

What is already known on this topic

People over age 60 often receive inadequate treatment for depression

in primary care

Organised, multifaceted, and tailored depression treatment
programmes are promising. IMPACT produced favourable results
during the one year intervention

It is not known if these promising results endure

What this study adds

Tailored collaborative care actively engages people over age 60 in
depression treatment and delivers important benefits that persist at
least one year after the completion of the intervention programme

IMPACT may show the way to less depression and healthier lives for

millions
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Predicting prognosis in stable angina—results from the
Euro heart survey of stable angina: prospective

observational study

Caroline A Daly, Bianca De Stavola, Kim M Fox, on behalf of the Euro Heart Survey Investigators

Abstract

Objectives To investigate the prognosis associated
with stable angina in a contemporary population as
seen in clinical practice, to identify the key prognostic
features, and from this to construct a simple score to
assist risk prediction.

Design Prospective observational cohort study.
Setting Pan-European survey in 156 outpatient
cardiology clinics.

Participants 3031 patients were included on the basis
of a new clinical diagnosis by a cardiologist of stable
angina with follow-up at one year.

Main outcome measure Death or non-fatal
myocardial infarction.

Results The rate of death and non-fatal myocardial
infarction in the first year was 2.3 per 100 patient
years; the rate was 3.9 per 100 patient years in the
subgroup (n=994) with angiographic confirmation
of coronary disease. The clinical and investigative
factors most predictive of adverse outcome were

comorbidity, diabetes, shorter duration of symptoms,
increasing severity of symptoms, abnormal ventricular
function, resting electrocardiographic changes, or not
having any stress test done. Results of non-invasive
stress tests did not significantly predict outcome in the
population who had tests done. A score was constructed
using the parameters predictive of outcome to estimate
the probability of death or myocardial infarction within
one year of presentation with stable angina.
Conclusions A score based on the presence of
simple, objective clinical and investigative variables
makes it possible to discriminate effectively between
very low risk and very high risk patients and to
estimate the probability of death or non-fatal
myocardial infarction over one year.

-

See full version on bmj.com for complete list of authors and
Appendices A and B

This is the abridged version of an article that was posted on
bmj.com on 13 January 2006: http.//bmj.com/cgi/doi/10.1136/
bmj.38695.605440.AF
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Introduction

Stable angina is the most prevalent manifestation of
coronary disease, but contemporary information on
the prognosis of the condition is relatively sparse.
The aims of this investigation were to ascertain the prog-
nosis associated with a clinical diagnosis of stable
angina in a contemporary setting; to determine the
clinical and investigative factors predictive of death or
myocardial infarction; and to construct a simple risk
prediction model to assist in prognostic evaluation of
stable angina.

Methods

The Euro heart survey of stable angina is a prospective
observational cohort study of patients presenting to
cardiology services with stable angina—3031 patients
from 156 centres in 34 countries were followed up for
one year. Details of centres, data collection, and patient
population have previously been described.'

Patient population and follow-up—Patients attending
cardiology services with a new presentation of stable
angina were considered for enrolment, and we
included in the survey all patients with a clinical
diagnosis of stable angina caused by myocardial
ischaemia due to coronary disease. We followed
patients up one year after initial assessment. We
recorded cause of death and occurrence of cardio-
vascular events. We used the Canadian Cardiovascular
Society classification to assess severity of angina. We
defined known cardiovascular risk factors and
comorbid conditions as in appendix A on bmj.com.

Statistical analysis—We estimated the prevalence of
risk factors, baseline clinical characteristics, and
treatment at presentation. The primary outcome was
death or non-fatal myocardial infarction. We defined
follow-up time from study enrolment to the first event
or 18 months after recruitment. We used survival
analysis techniques to calculate event rates.” We deter-
mined the effects of clinical and investigative variables
on the occurrence of death or non-fatal myocardial
infarction. We used stepwise regression models to
determine the factors predictive of death or infarction
during follow-up.

Results

From March 2002 to December 2002, 3779 patients
were enrolled. Vital status during follow-up was ascer-
tained in 3259 (86%) patients, and data were suitable
for survival analysis in 3031. No substantial differences
existed between the patients with and without
follow-up information in terms of clinical characteris-
tics or regional distribution. Mean age was 61 years,
and 58% were male. Most patients had mild to moder-
ate symptoms of angina for six months or less before
presentation to a cardiologist.

Confirmation of coronary disease

Coronary angiography was done during follow-up in
1253 (41%) patients. At the end of the follow-up
period, approximately one third (n=994) of patients
had had coronary disease confirmed angiographically
and a further third (n=1023) had negative investiga-
tions. One sixth of patients had no definitive diagnostic
test.
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Clinical events during follow-up

The incidence of death or infarction was significantly
greater (P<<0.001) in patients with confirmed coro-
nary disease than in those with negative investigations
or positive non-invasive tests without angiographic
confirmation. Patients who had no investigation, or
inconclusive results on non-invasive investigation, had
a rate of death or infarction (4.1/100 patient years,
95% confidence interval 2.7 to 6.0) similar to that in the
population with confirmed coronary disease.

Clinical and investigative factors predictive of
adverse outcome

Previous myocardial infarction, signs of heart failure, or
a history of diabetes, hypertension, or any comorbidity
were significant predictors of adverse outcome, as were
increasing severity of symptoms and shorter duration
of symptoms. Resting electrocardiographic abnormali-
ties were associated with approximately double the risk
of death or myocardial infarction, but positive
non-invasive stress test results were not significantly
associated with adverse outcome. Not having had any
functional assessment was an indicator of substantially
increased risk, as was abnormal left ventricular function
assessed by echocardiography (see bmj.com).

Stepwise regression selected comorbidity, diabetes,
recent onset of symptoms, more severe symptoms, ST
or T wave abnormalities on the resting electrocardio-
gram, not having any stress test done, and abnormal
ventricular function as most predictive of outcome
(table 1). Age and sex were not significant predictors

Table 1 Clinical and investigative parameters independently predictive
of death or myocardial infarction, determined by using stepwise
selection procedures in general population with stable angina

Hazard ratio (95% CI) P value*
Clinical variables (n=2183)
Comorbidity 2.41 (1.49t03.91) <0.001
Signs of heart failure 1.62 (0.85103.07) 0.14
Previous myocardial infarction 2.19 (1.08t04.42) 0.03
Diabetes 2.03 (1.25t03.31) 0.004
Symptom duration >6 months 0.54 (0.33100.87) 0.01
Symptom severity:
Class Il versus class | 1.95 (1.07 to 3.54) 0.005
Class Il versus class | 2.65 (1.29t0 5.50)
Investigative variables (n=2963)
Stress testing:
Positive test 1.43 (0.76 t0 2.70) 0.0001
No stress test done 3.78 (2.04 t0 7.00)
Echocardiography:
Abnormal left ventricular function 2.57 (1.62104.08) <0.0001
Electrocardiography:
ST or T wave changes 1.63 (1.06 to 2.50) 0.03
Combined clinical and investigative variables (n=2528)
Comorbidity 2.25 (1.43t03.56) 0.0008
Diabetes 1.95 (1.22t03.11) 0.007
Previous myocardial infarction —
Symptoms >6 months 0.48 (0.30t00.77) 0.002
Symptom severity:
Class I versus class | 1.76 (1.00t0 3.09) 0.05
Class Il versus class | 2.18 (1.10t0 4.33)
ST or T wave changes 1.56 (0.99 to 2.45) 0.05
Stress test:
Positive stress test result 1.29 (0.63102.67)
<0.0001

No stress test done
Abnormal left ventricular function

348 (1.71107.07)
211 (1.29 to 3.46) 0.004

*Likelihood ratio test for heterogeneity among category specific rates (hazards)
for variables categories.
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when forced into the model. Although age had a linear
effect that was significant when examined on its own,
its strong association with most other variables led to
its lack of significance in the multivariate model.

Development of a clinical risk score for patients
with stable angina

We used a further stepwise selection process to
consider only the results of non-invasive investigations.
A positive versus negative or inclusive non-invasive
stress test result was not selected as a significant
predictor when combined with information from
echocardiography and resting electrocardiography.
Thus in the model developed to derive the clinical risk
score the final predictors of death or myocardial
infarction were comorbidity, diabetes, severity of symp-
toms, duration of symptoms, resting electrocardiogram
abnormalities, and abnormal ventricular function.
Using these parameters a risk score can be calculated
according to the weighted scores shown in table 2. This
score can then be used to estimate visually the
probability of death or myocardial infarction from the
plot in the figure or (using the closest rounded figure)
to read the estimated probability from table 7 on
bmj.com.

Discussion

The Euro heart survey of stable angina population dif-
fers from a general selection of people with angina in
the community and from the overall primary care
angina population in that they have been selected for

Table 2 Score sheet to calculate risk score for patients
presenting with stable angina

Risk factor Score contribution Individual’s score
Comorbidity*

No 0

Yes 86

Diabetes

No 0

Yes 57

Angina score

Class | 0

Class Il 54

Class 11l 91

Duration of symptoms

>6months 0

<6 months 80

Abnormal ventricular function

No 0

Yes 114

ST depression or T wave inversion on resting electrocardiogram
No 0

Yes 34

Total=

*One or more of previous cerebrovascular event; hepatic disease defined as
chronic hepatitis or cirrhosis, or other hepatic disease causing elevation of
transaminases more than three times upper limit of normal; peripheral vascular
disease defined as claudication either at rest or on exertion, amputation for
arterial vascular insufficiency, vascular surgery (reconstruction or bypass) or
angioplasty to the extremities, documented aortic aneurysm, or non-invasive
evidence of impaired arterial flow; chronic renal failure defined as chronic
dialysis or renal transplantation or serum creatinine greater than 200 umol/I;
chronic respiratory disease defined as a diagnosis previously made by physician
or patient receiving bronchodilators or FEV,<75%, arterial p0,<60%, or arterial
pC0,>50% predicted in previous studies; chronic inflammatory conditions
defined as a diagnosis of rheumatoid arthritis, systemic lupus erythematosis or
other connective tissue diseases, polymyalgia rheumatica, and so on;
malignancy defined as a diagnosis of malignancy within a year or active
malignancy.
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Plot to assign estimated probability of death or non-fatal myocardial
infarction within one year of presentation according to combination
of clinical and investigative features in patients with stable angina
(corresponding to scoring system in table 7 on bmj.com).
Mi=myocardial infarction

specialist assessment. However, the population is com-
paratively less selected than those in randomised con-
trolled trials or angiographic registries.

Comparisons with clinical trial populations with
stable angina

The annual incidence of death in the survey was 1.5%,
and the incidence of non-fatal myocardial infarction
was 1.4%. In the subgroup with proved coronary
disease these rates were 1.8% and 3.2%. Estimates of
annual mortality from modern clinical trials range
from 0.9% to 1.7%."° Reported annual incidences of
non-fatal myocardial infarction range from 1.1% to
1.5%."°

Determining prognosis in an individual

The features identified in this study as predicting
adverse outcome in the population with stable angina
are in keeping with previous observations in registry
data’”® Importantly, negative investigations, either
invasive or non-invasive, identify a low risk population.
The prognostic importance of comorbidity is substan-
tial, of the same order as abnormal ventricular
function. This has also recently been shown in a study
from the Duke database.” A further important finding
is that, in this population with largely uncomplicated
stable angina, the severity of angina was a useful prog-
nostic indicator.

Angina scores incorporating the pattern of
occurrence of angina and the severity of symptoms
unresponsive to medical treatment or recurrent symp-
toms after revascularisation have previously been
shown to predict prognosis in the stable angina popu-
lation,"” ! but the predictive value lessens with longer
follow-up and is greatest in patients with preserved
ventricular function. The strength of angina symptoms
in predicting prognosis in this population may be
related to the low prevalence of pronounced ventricu-
lar dysfunction and the short duration of follow-up.

Risk prediction score

Several widely available multiple risk factors equations
exist to calculate the absolute risk of developing
coronary or cardiovascular disease in patients without
established disease.”? ¥ However, such risk scores do
not apply to a population with symptoms. Although
several scores have been developed to predict the
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What is already known on this topic

Contemporary data on clinical outcome in stable
angina outside randomised controlled trials are
lacking, and in recent clinical trials the annual
mortality ranges from 0.9% to 2.9%

Previous reports of the factors of prognostic
importance in stable coronary disease were drawn
from highly selected populations and predate
modern drug management

What this study adds

In this contemporary evaluation of the prognosis
associated with stable angina, the incidence of
death and myocardial infarction was 2.3/100
patient years

Comorbidity, diabetes, severity of angina, shorter
duration of symptoms, left ventricular dysfunction,
and ST changes on the resting electrocardiogram
independently predicted outcome

A simple score involving these six characteristics
can be used to estimate the probability of death
or myocardial infarction in the year after
presentation with stable angina

presence of coronary disease by using clinical or
exercise variables," ' applicability is limited to those
who can exercise.”” Cumulative data from single
institution databases, such as the Duke database, have
also been used as predictive tools."” However, these
tools were developed in populations assessed up to
30 years ago and are not specific to a stable angina
population.

The Euro heart angina score allows discrimination
between low risk and high risk groups over a one year
period, in a population with a clinical diagnosis of
stable angina. The predictive accuracy of this score is
comparable to that of older predictive models but is
more relevant to a contemporary population.”

16

Conclusions

In patients presenting with stable angina, simple clini-
cal features are strongly predictive of prognosis. A low
risk population may be effectively identified by
negative investigations, and those who are not
investigated constitute a high risk group. By identifying
the features most predictive of adverse outcome we
have been able to construct a simple scoring system to
calculate an estimate of the one year probability of
death or non-fatal myocardial infarction in patients
with stable angina.
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Endpiece

Fashionable successions and popular rages

Naples is not the only place that has its fashionable successions and
popular rages; a much larger city than it, is at one time full of liver
complaints, at another of digestive organ disturbances; now the talk of
medical men is about spasm—now about inflammation. Excitement is
the order of the day at one time, and mucous membrane irritations at
another. Purgatives are to do everything at this period; blue pill is the
catholicon of that. Portland powder has been the mustard seed of a
preceding era; mustard seed is its substitute at a succeeding one; and so
on. Whether Dr Heinermann [Hahnemann], with his billionth part of a
grain dose, will, in his turn, take his footing among us, remains to be
seen.

Unwins D. A Treatise on those Diseases which are either Directly or Indirectly,
Conmected with Indigestion: Comprising a General view of Sympathetic
Affections. London: Thomas and George Underwood, 1827:268

Submitted by Jeremy Hugh Baron, honorary professorial lecturer,
Mount Sinai School of Medicine, New York
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