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ABSTRACT

BJECTIVE: To compare the prognostic value of stress echocardiography results in men and women with
nown and suspected coronary artery disease.
ETHODS: We analyzed the data of 8737 patients (5529 men and 3208 women) who underwent stress

chocardiography (exercise in 523 patients, dipyridamole in 6227 patients, dobutamine in 1987) for
valuating known (n � 3857) or suspected (n � 4880) coronary artery disease. Patients were followed up
or the occurrence of overall mortality or nonfatal myocardial infarction.
ESULTS: During a median follow-up of 25 months, 1218 cardiac events (693 deaths and 525 infarctions)
ccurred. Moreover, 2263 patients (1731 men [31%] and 532 women [17%]; P � .0001) underwent
oronary revascularization and were censored. Stress echocardiography results added prognostic informa-
ion to that of clinical findings and resting wall motion score index in men and women with both known
nd suspected coronary artery disease. In patients with known coronary artery disease, women had a higher
P � .01) event rate than men in the presence of ischemia. The annual event rate was worse for nondiabetic
omen (P � .007) but not diabetic women; age had a neutral prognostic effect in the 2 sexes. In patients
ith suspected coronary artery disease, men without ischemia had a higher (P � .0001) event rate than
omen. The annual event rate was worse in men aged less than 65 years (P � .0001) or more than 65 years

P � .04), and those with (P � .03) or without (P � .0001) diabetes.
ONCLUSION: Prognosis is at least comparable in men and women with ischemia and in those with
oronary artery disease and no ischemia at stress echocardiography. In these clinical settings, availability
or major procedures should be similar for both genders.

2009 Elsevier Inc. All rights reserved. • The American Journal of Medicine (2009) 122, 301-309
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oronary artery disease is the single leading cause of
ortality in both sexes.1 Cardiovascular mortality in the
nited States has declined substantially, but this im-
rovement in prognosis has been restricted to men.2

owever, younger women have substantially higher mor-
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ality rates than men after myocardial infarction and
oronary bypass surgery.1 Several factors, although not
ompletely understood, might account for the higher
ortality rates in women. Women with myocardial in-

arction are older and have more comorbidity and risk
actors, such as diabetes, hypertension, renal insuffi-
iency, and congestive heart failure.3 Selective under-
se, underdiagnosis, and undertreatment of women with
bnormal test results may explain the suboptimal diag-
ostic accuracy of noninvasive testing.4,5 Interest has
rown in the use of stress echocardiography for evaluat-
ng coronary artery disease in women because of proved
ost-effectiveness6-8 and high diagnostic9-13 and prognos-
ic14-21 value, incremental to that of exercise electrocardi-

graphy.17 The aim of this multicenter, observational study

mailto:rosas@ifc.cnr.it
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as to compare the prognostic value of stress echocardiog-
aphy results in a large cohort of male and female patients
ith known or suspected coronary artery disease.

ATERIALS AND METHODS

atients
rom the prospective databases
f 3 different Italian institutions
Lucca, Pisa, Milan), 8940 pa-
ients who underwent stress echo-
ardiography between 1995 and
006 were selected initially. Ex-
lusion criteria were significant
alvular or congenital heart dis-
ase, significant comorbidity re-
ucing life expectancy to less than

year, and inadequate acoustic
indow. Of these patients, 203

2%) were lost to follow-up. The
emaining 8737 patients (5529
en and 3208 women) had com-

lete follow-up information and
ormed the study population.
herefore, this is a retrospective analysis of a prospec-

ively collected database. Indication to stress echocardi-
graphy was suspected coronary artery disease in 4880
ubjects (56%) and risk stratification of known coronary
rtery disease in 3857 subjects (44%). Coronary artery
isease was defined as recent or a history of acute coro-
ary syndromes (ST-elevation myocardial infarction or
on–ST-elevation myocardial infarction) or coronary re-
ascularization and/or the presence of more than 1 an-
iographically documented coronary stenosis greater
han 50%. The stressor used (523 exercise, 6227 dipy-
idamole, and 1987 dobutamine) was chosen on the basis
f specific contraindications, local facilities, and physi-
ian’s preference. Pharmacologic stress echocardiogra-
hy was used when the exercise electrocardiography re-
ult was nondiagnostic or inconclusive. The choice of the
harmacologic stressor was made on the basis of poten-
ial relative contraindications of one over the other and
n a gradient of safety (dipyridamole is safer than do-
utamine). Stress echocardiography was performed on
ntianginal medical therapy in 3005 patients (34%) (�-
lockers in 1395 patients, calcium antagonists in 1179
atients, or nitrates in 1572 patients) and off therapy in
732 patients (66%). Informed consent was obtained
rom all patients before testing, and the study protocol
as approved by the institutional ethical committee.
tress echocardiography data were collected and ana-

yzed by stress echocardiographers not involved in pa-
ient care. All investigators of contributing centers passed
uality-control criteria for regional wall motion before
ntering the study as previously described.22 Diabetes

CLINICAL SIGNIF

● There is no gende
power of stratifi
pharmacologic st
The survival rate
men and women

● Stress echocardio
portunity approa
poses in women.

● Women have a h
men in the pres
known coronary
ellitus,23 arterial hypertension,24 and hypercholesterol- r
mia25 were defined according to standard definitions.
ll patients were followed up for a median of 25 months

first quartile 6 months, third quartile 58 months) with a
inimum predefined follow-up time of 3 months.

Stress Protocol
Exercise stress echocardiography
was conducted using a semi-su-
pine bicycle ergometer with 25 W
incremental loading every 2 min-
utes. Dipyridamole (up to 0.84 mg
for 10 minutes with co-adminis-
tration of atropine up to 1 mg or
up to 0.84 mg for 6 minutes) and
dobutamine (up to 40 mg/kg/min
with co-administration of atropine
up to 1 mg) stress echocardiogra-
phy were performed according to
well-established protocols.26

Echocardiographic
Analysis
Echocardiographic images were
semiquantitatively assessed using

17-segment, 4-point scale model of the left ventricle.26 A
all motion score index was derived by dividing the sum of

ndividual segment scores by the number of interpretable
egments. Ischemia was defined as stress-induced new or
orsening of preexisting wall motion abnormality or bipha-

ic response (ie, low-dose improvement followed by high-
ose deterioration). Necrotic pattern was akinetic or dyski-
etic myocardium with no thickening during stress. A test
as normal in case of no rest and stress wall motion

bnormality.

ollow-up
utcome was determined from patients’ interviews at the
utpatient clinic, hospital chart reviews, and telephone in-
erviews with the patient, his/her close relative, or referring
hysician. Death and nonfatal myocardial infarction were
egistered as clinical events. Coronary revascularization
surgery or angioplasty) also was recorded. To avoid mis-
lassification of the cause of death,27 overall mortality was
onsidered. Myocardial infarction was defined by ty-
ical symptoms, electrocardiographic, and cardiac en-
yme changes. Follow-up data were analyzed for the pre-
iction of hard events (death or nonfatal myocardial
nfarction).

tatistical Analysis
ontinuous variables are expressed as mean � standard de-
iation. Differences between groups were compared using
he Student t and chi-square test, as appropriate. Survival
ates were estimated with Kaplan–Meier curves and com-
ared by the log-rank test. Patients undergoing coronary

CE

in the prognostic
n of physical or
chocardiography.
parable between

hy is an equal op-
r prognostic pur-

r event rate than
of ischemia and
disease.
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evascularization were censored at the time of the proce-
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303Cortigiani et al Stress Echocardiography and Gender
ure. Only the first event was taken into account. Annual
vent rates were obtained from Kaplan-Meier estimates to
ake censoring of the data into account. The association of
elected variables with outcome were assessed with the
ox’s proportional hazard model using univariate and step-
ise multivariate procedures. A significance of .05 was

equired for a variable to be included into the multivariate
odel, whereas 0.1 was the cutoff value for exclusion.
azard ratios with the corresponding 95% confidence inter-
al were estimated. Statistical significance was set at P less
han .05. Moreover, clinical findings, resting wall motion
core index, and ischemia at stress echocardiography were
equentially included in the model. Global chi-square value
f the model was calculated from the log-likelihood ratio; a
ignificant increase after the addition of further variables
ndicated incremental prognostic value. To evaluate the
bility of stress echocardiography to classify risk, we plot-
ed receiver operating characteristic (ROC) curves for the
linical variables included in the analysis. The C statistics,
measure of the area under the ROC curve, was calculated
ith and without the stress echocardiography positivity. We

lso evaluated the ability of stress echocardiography to
eclassify risk across categories with the use of the ap-
roach, as suggested by Pencina et al.28 The Statistical
ackage for the Social Sciences (release 13.0, SPSS Inc,
hicago, Ill) was used for analysis.

Table 1 Clinical and Echocardiographic Characteristics of Men

Known CAD

Men
(n � 2968)

W
(n

ge (y) 62 � 11
linical history

Prior myocardial infarction 2507 (84%) 6
Prior CABG 396 (13%) 1
Prior PCI 825 (28%) 2
Left bundle branch block 57 (2%)
Diabetes mellitus 577 (19%) 2
Arterial hypertension 1380 (46%) 5
Hypercholesterolemia 1505 (51%) 5
Smoking habit 1587 (53%) 1

nti-ischemic therapy at the time of test
�-blockers 630 (21%) 1
Calcium antagonists 572 (19%) 1
Nitrates 826 (28%) 2
At least 1 medication 1268 (43%) 3

chocardiogram
Resting WMA 2212 (75%) 5
Resting WMSI 1.37 � 0.37 1
Exercise 193 (7%)
Dobutamine 547 (18%) 2
Dipyridamole 2228 (75%) 6
Ischemia at stress echocardiography 1242 (41%) 2
Peak WMSI 1.47 � 0.38 1

Data presented are mean value � standard deviation or number (%) of

PCI � percutaneous coronary intervention; WMA � wall motion abnormality; W
ESULTS
nducible ischemia was assessed in 2760 patients (32%),
000 of whom were men and 760 of whom were women
36% vs 24%; P � .0001). Wall motion score index at peak
f ischemia was similar in men and women (1.54 � 0.33 vs
.53 � 0.34, P � .53). A necrotic pattern was observed in
668 men and 672 women (30% vs 21%, P � .0001); rest-
ng wall motion score index was 1.56 � 0.38 in men and
.53 � 0.36 in women (P � .12). Test results were normal in
861 men and 1776 women (34% vs 55%, P � .0001).
able 1 shows the main clinical and echocardiographic
ndings for male and female patients with known and sus-
ected coronary artery disease.

utcomes
uring a median follow-up of 25 months (first quartile 6
onths, third quartile 58 months), 1218 patients (14%) had
cardiac event (693 deaths and 525 nonfatal myocardial

nfarctions). A total of 533 events occurred in the 2968 men
nd 172 occurred in the 889 women with known coronary
rtery disease (18% vs 19%; P � .63). A total of 319 events
ccurred in 2561 men and 194 events occurred in 2319
omen with suspected coronary artery disease (12% vs 8%;
� .0001).

omen with Known and Suspected Coronary Artery Disease

Suspected CAD

) P Value
Men
(n � 2561)

Women
(n � 2319) P Value

10 �.0001 61 � 11 62 � 11 .003

%) �.0001 — — —
%) .12 — — —
%) .17 — — —
) .41 116 (5%) 128 (6%) .11
%) .0006 462 (18%) 370 (16%) .05
%) �.0001 1291 (50%) 1178 (51%) .79
%) �.0001 984 (38%) 955 (41%) .05
%) �.0001 1146 (45%) 618 (27%) �.0001

%) .45 347 (14%) 240 (10%) .0006
%) .99 350 (14%) 246 (11%) .001
%) .35 344 (13%) 169 (7%) �.0001
%) .65 810 (32%) 555 (24%) �.0001

%) �.0001 632 (25%) 552 (24%) .48
0.35 �.0001 1.14 � 0.31 1.12 � 0.27 .04
) .0005 210 (8%) 90 (4%) �.0001
%) .007 512 (20%) 728 (31%) �.0001
%) .57 1839 (72%) 1501 (65%) �.0001
%) �.0001 758 (30%) 461 (20%) �.0001
0.39 �.0001 1.21 � 0.32 1.16 � 0.30 �.0001

s. CAD � coronary artery disease; CABG � coronary artery bypass grafting;
and W

omen
� 889

68 �

68 (75
01 (11
68 (30
22 (2%
21 (25
57 (63
27 (59
94 (22

78 (20
71 (19
33 (26
72 (42

68 (64
.32 �
30 (3%
00 (23
59 (74
99 (34
.40 �

patient

MSI � wall motion score index.
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According to the physician’s judgment, 2263 patients
26%) (1731 men [31%] and 532 women [17%]; P � .0001)
nderwent coronary revascularization (796 underwent sur-
ery and 1467 underwent angioplasty) after a median of 45
ays (first quartile 7 days, third quartile 212 days) from the
ndex stress echocardiography. Figure 1 shows the rates of
evascularization in men and women with known and sus-
ected coronary artery disease according to the presence or
bsence of inducible ischemia. In the group with known
oronary artery disease, revascularization rate was higher
P � .0001) in men than in women without ischemia. In the
roup with suspected coronary artery disease, the revascu-
arization rate was higher (P � .0001) in men regardless of
he stress echocardiography result.

utcome Prediction
he annual hard event rate was 5.8% in men and 7.0% in
omen with coronary artery disease (P � .08). The annual
ard event rate was 3.6% in men and 2.4% in women with
uspected coronary artery disease (P � .0001). Figures 2
nd 3 show the incremental model of prediction in known
nd suspected coronary artery disease separated on gender.

The univariate and multivariable prognostic indicators in
atients with known and suspected coronary artery disease
re reported in Table 2. In the subset of women with known
oronary artery disease and a positive test result for myo-
ardial ischemia, the event rate was higher than in men
P � .01). No gender difference was observed in the subset
f patients with a negative test result for inducible myocar-
ial ischemia P � .30) (Figure 4). On analysis of data (Fig-
res 5 and 6) according to prognostically important clinical
ovariates, such as age and diabetes mellitus, only nondia-
etic women had a higher risk than men with a history of
nown coronary artery disease and inducible ischemia
P � .007) (Figure 6). The annual event rate in a normal test
as 2.6% in men and 1.6% in women (P � .0001). In the
onischemic group, the annual event rate was worse in men
ged less than 65 years (P � .0001) and more than 65 years

Figure 1 Revascularization rate for wom
artery disease separated on the basis of pre
echocardiography. Number of patients per
P � .04) (Figure 5), as well as in those with (P � .03) or
ithout P � .0001) diabetes (Figure 6). We constructed
OC curves for the model incorporating established risk

actors with and without inclusion of the stress echocardi-
graphy result using the incidence of events as the outcome.
he C statistic (area under the ROC curve) for hard events
as 0.66 for the risk model that included the stress echo-

ardiography test result (Figure 7). When we used the net
eclassification index28 to account for the correct movement
n categories (higher risk for subjects in whom events oc-
urred and lower risk for subjects free of events), there was
significant improvement in risk classification according to

he model that incorporated the stress echocardiography test
esult compared with the model that included conventional
linical risk factors or the model that included conventional
isk factors and rest wall motion score index (Table 3).

men with known and suspected coronary
(�) and absence (�) of ischemia at stress
s shown. SE � stress echocardiography.

Figure 2 In patients with known coronary artery disease,
global chi-square of clinical model for predicting hard events
was 91.5 (P � .0001) in men and 32.4 (P � .0001) in women;
sequential inclusion of resting wall motion score index and
ischemia at stress echocardiography increased it by 62%
(148.0; P � .0001) and 28% (189.6; P � .0001) in men and by
15% (47.0; P � .0001) and 47% (69.2; P � .0001) in women.
en and
sence
WMSI � wall motion score index.
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ISCUSSION
lthough coronary artery disease generally becomes clini-

ally evident at least 10 years later in women than in men,
nce it is manifest more adverse outcomes have been re-
orted for women.29-31 Indeed, 49% of overall mortality due
o coronary artery disease is observed in the female popu-
ation.1 Thus, recognizing coronary artery disease in women

Figure 3 In patients with suspected coronary artery disease,
the clinical model had a global chi-square of 129.9 (P � .0001)
in men and 70.6 (P � .0001) in women; after the addition of
resting wall motion score index and ischemia at stress echo-
cardiography, it increased by 8% (140.9; P � .0001) and 33%
(187.1; P � .0001) in men and by 39% (98.2; P � .0001) and
69% (166.4; P � .0001) in women. WMSI � wall motion score
index.

Table 2 Univariate and Multivariate Predictors of Hard Events
Coronary Artery Disease

Known CAD

Univariate Analysis Multivaria

HR (95% CI) P Value HR (95%

ge (y) 1.03 (1.02-1.04) �.0001 1.03 (1.0
ender (male) 0.86 (0.72-1.02) .08
rior myocardial infarction 1.24 (1.00-1.55) .05
rior CABG 1.02 (0.82-1.27) .83
rior PCI 0.94 (0.79-1.12) .50
eft bundle branch block 2.11 (1.39-3.20) �.0001
iabetes mellitus 1.63 (1.37-1.93) �.0001 1.40 (1.1
rterial hypertension 1.21 (1.05-1.41) .01
ypercholesterolemia 0.98 (0.84-1.14) .80
moking habit 0.83 (0.71-0.96) .01
herapy at the time of test 1.04 (0.89-1.21) .62
esting WMA 1.51 (1.26-1.82) �.0001
esting WMSI 2.49 (2.07-2.98) �.0001 2.20 (1.8
ecrotic pattern .87 (0.75-1.01) .07
schemia at stress
chocardiography

1.78 (1.53-2.07) �.0001 1.83 (1.5

eak WMSI 2.86 (2.40-3.41) �.0001

CAD � coronary artery disease; CABG � coronary artery bypass graftin

WMSI � wall motion score index; HR � hazard ratio; CI � confidence interval.
nd identifying those at increased risk of future cardiac
vents is an emerging point in contemporary cardiology.
nfortunately, diagnostic workup in female patients may be

imited by clinical misperception of a lower pretest proba-
ility of coronary artery disease by the physician and by
uboptimal diagnostic accuracy reported with various non-
nvasive cardiac tests.5,6 Stress echocardiography is a rec-
gnized equal opportunity approach, providing useful re-
ults for both diagnostic9-13 and prognostic14-26 purposes in
omen. A recent report from the Agency for Health-Related
uality revealed that exercise echocardiography is highly

ccurate at detecting coronary artery disease in women with
sensitivity of 84% and a specificity of 76%.32 In addition,
ore recent evidence also supports the use of stress echo-

ardiography for the estimation of prognosis in women.19-21

n a recent report in 4234 women, the extent of ischemic
all motion abnormalities was highly predictive of cardiac
eath.20 For women undergoing exercise echocardiography,
-year survivals were 99.4%, 97.6%, and 95% for those
ith no, single, and multivessel ischemia, respectively. Sig-
ificantly higher cardiac death rates were noted for those
omen undergoing dobutamine stress echocardiography
ith annualized death rates ranging from 1% to 3% for 0- to
-vessel ischemia.20 From a clinical standpoint, to know
hether these results also apply to populations of male and

emale patients with similar clinical characteristics would
llow optimized patient management. Therefore, in this
tudy on 8737 patients, we compared the prognostic value
f stress echocardiography results in men and women in
opulations selected on the basis of history of coronary

, Myocardial Infarction) in Patients with Known and Suspected

Suspected CAD

lysis Univariate Analysis Multivariate Analysis

P Value HR (95% CI) P Value HR (95% CI) P Value

) �.0001 1.05 (1.04-1.06) �.0001 1.04 (1.03-1.05) �.0001
1.51 (1.26-1.81) �.0001 1.26 (1.05-1.52) .01
— —
— —
— —
1.21 (0.81-1.88) .39

) �.0001 2.51 (2.06-3.07) �.0001 1.90 (1.62-2.44) �.0001
1.56 (1.31-1.87) �.0001 1.25 (1.04-1.51) .02
1.31 (1.10-1.57) .003
1.14 (0.95-1.36) .15
1.77 (1.47-2.13) �.0001 1.22 (1.00-1.49) .05
2.15 (1.78-2.58) �.0001

) �.0001 2.38 (1.90-2.99) �.0001
1.74 (1.41-2.14) �.0001 1.90 (1.38-2.61) �.0001

) �.0001 2.76 (2.30-3.31) �.0001 3.30 (2.69-4.07) �.0001

3.50 (2.82-4.33) �.0001

� percutaneous coronary intervention; WMA � wall motion abnormality;
(Death

te Ana

CI)

2-1.04

8-1.66

3-2.66

7-2.12

g; PCI
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rtery disease and prognostically important clinical param-
ters. We found age, diabetes mellitus, and ischemia at
tress echocardiography to be strong and independent prog-
ostic indicators in patients with known and suspected cor-
nary artery disease. Moreover, inducible ischemia pro-
ided incremental value over clinical variables and resting
eft ventricular function for predicting death or myocardial
nfarction in both sexes regardless of history of coronary
rtery disease. Nevertheless, the prognostic information
rovided by both ischemic and nonischemic test results
howed gender-related differences in different clinical set-
ings. In particular, women had a similar and perhaps
reater risk for adverse outcome than men when the diag-
osis of coronary artery disease was documented or very
ikely. In fact, nondiabetic coronary artery disease women
ith ischemia fared worse than their male counterparts.
onversely, women with suspected coronary artery disease

Figure 4 Hard event rate for women and
disease separated on the basis of presen
echocardiography. Number of patients per
SE � stress echocardiography.

Figure 5 Annual hard event rate for wom
artery disease according to the presence
echocardiography. The data were separate

and more than 65 years. CAD � coronary artery
nd no ischemia had a better prognosis than men, regardless
f age and history of diabetes. In keeping with previous
esults,33 in our study women with coronary artery disease
ere more likely to be older and to have a history of
iabetes mellitus, hypertension, and hypercholesterolemia,
nd less likely to be smokers than men. In addition, they had
better resting left ventricular function. Whether and to
hat extent these differences between genders may have

ontributed to prognosis is not clear. Notably, age and
iabetes were not associated with different risk in men and
omen with and without ischemia. In the present study,
omen were less likely revascularized than men regardless
f history of coronary artery disease. This is consistent with
revious studies showing that women undergo cardiac cath-
terization and revascularization procedures less often than
en in the case of manifest coronary artery disease.9-21 In a

ecent study,29 less aggressive treatment strategy in women

ith known and suspected coronary artery
and absence (�) of ischemia at stress

s shown. CAD � coronary artery disease;

men with known and suspected coronary
and absence (�) of ischemia at stress
lyzed in patients aged less than 65 years
men w
ce (�)
year i
en and
(�)

ly ana

disease; SE � stress echocardiography.
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307Cortigiani et al Stress Echocardiography and Gender
ith stable angina was associated with a 2-fold greater risk
f death or nonfatal myocardial infarction during the 1-year
ollow-up period. Because prognosis is at least comparable
n men and women with ischemia and in those with coro-
ary artery disease and no ischemia, sex referral bias is not

Figure 6 Annual hard event rate for wom
artery disease, according to the presenc
echocardiography. The data were separate
CAD � coronary artery disease; SE � stre

Obs       Area     Std. Err.      [95% Conf. Interval]
-------------------------------------------------------------------------
Line Blue              8693     0.6319       0.0084        0.61541     0.64830
Line Red              8693     0.6463       0.0084        0.62988     0.66277
Line Green           8693     0.6561       0.0083        0.63983 0.67235
-------------------------------------------------------------------------
chi2(2) =    23.45 Prob>chi2 =   0.0000

0.00 0.25 0.50 0.75 1.00
1-Specificity

lin1 ROC area: 0.6319 lin2 ROC area: 0.6463
lin3 ROC area: 0.6561 Reference

Figure 7 ROC curves for incident myocardial infarction or
death during the follow-up. The curves are based on risk-
prediction models incorporating conventional clinical risk fac-
tors (blue line) that included rest wall motion score index (red
line) or stress echocardiography result (green line). The C
statistics (area under the ROC curve) for hard events was
significantly better when the stress echocardiography test result
was included in the model. ROC � receiver operating charac-
p
teristic.
ustified and availability for major procedures should be
imilar for both genders. The protective effect by revascu-
arization has been documented in men and women.34

TUDY LIMITATIONS
ipyridamole was the most frequently used stressor in the

chocardiography laboratories that were involved in the
tudy. Although less used outside Europe, dipyridamole is
s sensitive and accurate35,36 and exerts the same prognostic
ower37-40 as dobutamine when state of the art protocols are
sed as recommended by the European Association of
chocardiography.26 Because of the long recruitment pe-

iod, the outcome based on stress test results may have been
otentially influenced by the evolution of methodology,
echnology, and expertise and advances in medical and
nterventional treatments. In this study, there was no central
eading. Stress echocardiography was interpreted in the
eripheral centers and entered directly in the database. This
ystem allowed substantial sparing of human and techno-
ogic resources, but it also was the logical prerequisite for a
arge-scale study designed to represent the realistic perfor-
ance of the test rather than the results of a single labora-

ory, or even a single person, working in a highly dedicated
chocardiography laboratory. Because the assessment of the
chocardiograms was qualitative and subjective, variability
n reading the echocardiograms might have modulated the
esults of individual centers.26 However, all our readers in
ndividual centers had lengthy experience in echocardiog-
aphy and passed the quality control in stress echocardiog-
aphy reading as previously described.22 Our study design
as observational, not randomized, and the analysis was

etrospective, although the data were acquired in a prospec-
ive fashion and entered into the databank at the time of
nitial assessment. The test results available to the referring

men with known and suspected coronary
and absence (�) of ischemia at stress
yzed in nondiabetic and diabetic patients.
cardiography.
en and
e (�)
ly anal
hysicians may have influenced the clinical management of
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he patients, especially regarding coronary revasculariza-
ion, but this may have only decreased the prognostic power
f the test, because patients were censored at the time of the
rocedure.
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