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Abstract: Purpose – Exercise stress testing (ET) is a valuable screening test for the detection of obstructive coronary artery 
disease (CAD). Previous studies from the literature show an overall sensitivity of 68% and specifi city of 77% with variable 
predictive values depending on pretest probability. Th e purpose of the current study was to evaluate the diagnostic value of 
ET in the modern era of cardiology. Aims – Th is is a retrospective study on 404 patients with chest pain suggestive for angina 
and with no history of ischaemic heart disease, which have performed a treadmill exercise stress testing and than aft er and a 
selective coronary angiography, from October 2008 to January 2013. Th e coronary angiography was performed between 2 - 
60 days aft er the test. A positive test was defi ned as horizontal or downsloping ST segment depression or elevation of 0.1 mV 
(1mm) or slowly upsloping of 1.5 mm (the slowly upsloping was defi ned as <1 mv/s). Coronary arteries stenoses were quan-
titatively evaluated and considered signifi cant if the coronary diameter was reduced by ≥70%. Results – From 404 patients, 
254 were men (63%) and the average age was 59.3 years ± 9 years. Hypertension was found in 80.7% (326 patients), diabetes 
in 23.2% (94 patients), 48.5% were smokers (196 patients), 82.1% had dyslipidemia (332 patients) and 30.7% were overweight 
(124 patients). A positive stress test was found in 285 patients and 186 had signifi cant stenosis on coronarography. Th e rest of 
119 patients had either a negative stress test, an equivocal one or inconclusive (the inability to reach 85% of the target heart 
rate, and without any ST segment alterations). At the coronary angiography we found signifi cant lesions in 32 patients (26.9%) 
from the group with negative, equivocal or inconclusive stress testing. Th e sensitivity of the test was 85.3% and the specifi city 
46.8%.Th e positive predictive value was 65.3% and the negative predictive value was 73.1%. Th e amplitude of ST segment 
changes showed a correlation with the degree of stenosis. No correlation was found between the ECG teritory were ST depre-
ssion appeared and the aff ected coronary artery, but ST elevation in lead aVR is an important indicator of signifi cant left  main 
coronary artery (LMCA) stenosis.Th e time of exercise (the exercise capacity) is correlated with the age of the patient. Conclu-
sions – In modern era where imagistic stress testing seems to have a better sensitivity, the old fashioned electrocardiographic 
stress test continues to have a good sensitivity and remains, due to the larger accessibility and lower cost compared with other 
techniques (stress echography, stress SPECT, myocardial perfusion imaging) the fi rst option in the diagnostic algorithm of 
coronary artery disease.
Keywords: exercise testing, risk factors, predictive value,  signifi cant coronary artery stenosis, exercise capacity.

Rezumat: Scopul – Testul ECG de efort reprezintă o metodă valoroasă și larg folosită pentru diagnosticul bolii obstructive 
coronariene. Studiile anterioare din literatura de specialitate arătau o sensibilitate de 68% și o specifi citate de 77% pentru testul 
de efort, valoarea predictivă depinzând de probabilitatea pretest pentru boală coronariană. Scopul studiului este de a evalua 
valoarea diagnostică a testului de efort în epoca cardiologiei moderne. Metoda – Am efectuat un studiu retrospectiv pe 404 
pacienţi care prezentau durere toracică sugestivă pentru angină, fără boală coronariană ischemică cunoscută, care au efectuat 
un test de efort pe covor rulant în laboratorul nostru și apoi control coronarografi c, în perioada octombrie 2008-ianuarie 
2013. Coronarografi a a fost realizată într-un interval cuprins între 2 și 60 de zile după test. Testul a fost interpretat ca pozitiv 
dacă a apărut subdenivelare de segment ST de minim 0,1 mV (1 mm) de tip orizontal sau descendent sau subdenivelare de 
tip lent ascendent ≥1,5 mm sau supradenivelare de segment ST de minim 0,1 mm. Stenoza coronariană a fost interpretată ca 
semnifi cativă la o reducere a lumenului ≥70%. Rezultate – Între cei 404 pacienţi, 254 erau bărbaţi (63%), iar vârsta medie a 
grupului a fost de 59,3 ani ± 9 ani. Ca factori de risc, 80,7% (326 de pacienţi) aveau hipertensiune, 23,2% (94 pacienţi) erau 
diabetici, 48,5% (196 de pacienţi) erau fumători, 82,1% (332 pacienţi) aveau valori mari ale colesterolului seric, iar 30,7% erau 
supraponderali. Testul a fost pozitiv la 285 de pacienţi iar o stenoză semnifi cativă a apărut în 186 de cazuri. Restul de 119 pa-
cienţi au avut fi e un test negativ, fi e un test interpretat ca echivoc (modifi cări ale segmentului ST sub limita pragului ischemic 
stabilit) sau neconcludent (nu a realizat un test submaximal, adică 85% din valoarea maximă predictivă pentru vârstă). Sen-
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INTRODUCTION
Cardiovascular disease (CVD) remains the global main 
cause of death, accounting for 17.3 million deaths per 
year and continues to cause a much greater mortality 
burden among Europeans than any other disease: 51% 
of deaths among women and 42% among men in the 
last year of reported data1. Coronary heart disease only, 
accounts for almost 1.8 milion deaths, or 20% of all 
deaths in Europe annualy, but the patterns vary widely 
in individual countries2. In our country, age-standar-
dized mortality is still high, despite a decrease of mor-
tality rate in the last 10 years with 16% in men and 22% 
in women2.

Chest pain is the most common presenting compla-
int indicating CAD and is seen frequently by primary 
care physicians or cardiologists.

Th e exercise treadmill test is used in the evaluation 
of symptomatic patients to predict the presence and ex-
tent of coronary artery disease (CAD). A large number 
of noninvasive stress testing are currently available, but 
the exercise ECG is still used as a standard for compa-
rison with other clinical and testing risk markers. It is 
also the least costly of all provocative noninvasive tests, 
do not always require a cardiologist, and are convenient 
for the patient because are oft en an offi  ce-based investi-
gation. Th e ECG exercise test (ET) for the diagnosis of 
obstructive CAD has a class I indication (class I: condi-
tions for which there is evidence and/or general agree-
ment that a given procedure or treatment is useful and 
efective) in the subgroup of adults with an intermediate 
pretest probability of CAD on the basis of gender, age, 
and symptoms3.

Th e studies evaluating the diagnostic accuracy of 
the ET have proved a mean sensitivity of 68% and a 
mean test specifi city of 77%, with sensitivities ranging 
from 23% to 100% and specifi cities ranging from 17% 
to 100%, but the large proportions of studies and meta-
analysis was published about 20 or 30 years ago4. Th e 
prevalence of CAD was changing and also, over the 
past two decades the frecquency and severity of abnor-
mal stress testing have progressively decreased5. In the 

modern era of cardiology, to analyse the sensitivity and 
specifi city of ECG exercise testing could be a challenge.

In our knowledge, there are no available data regar-
dind the sensitivity or specifi city of ET nowdays in our 
country.

STUDY GROUP
Th is is a retrospective study of 404 patients, which were 
referred for exercise testing in our Institute between Oc-
tober 2008 to January 2013, according to the following 
inclusion criteria: 1) chest pain suggestive for angina; 
2) no history or electrocardiographic evidence of pre-
vious myocardial infarction; 3) no left  bundle branch 
block, WPW syndrome, ECG criteria for left  ventricu-
lar hypertrophy (LVH) or valvular disease which can 
infl uence the interpretation of ST segment deviation or 
left  ventricular function; 4) absence of clinical indicati-
on for urgent coronary revascularization.

Clinical informations and risk factors evaluation 
were obtained before testing. Exercise testing was per-
formed in the morning and aft er withdrawal, where 
was the case, of antianginal therapy for at least 72 ho-
urs, on the treadmill (Burdick, USA) using the classi-
cal Bruce protocol under supervision of the in charge 
cardiologist; recording of the ECG was done with the 
Mason-Likar torso-mounted limb system, ankle and 
wrist electrodes being replaced by electrodes mounted 
on the torso at the base of the limbs. Th e patients were 
encouraged not to tighly grasp the front or side rails of 
the treadmill and to exercise to their maximum. Th e 
test was symptom limited and was terminated when 
any of the following occurred: severe angina, dyspnoea, 
fatigue, hypotension, complex ventricular arrhythmia 
and >1 mm ST segment depression. Sub-maximal pre-
dicted heart rate was calculated as 75% of maximal pre-
dicted heart rate (ie 220-age). Th e ECG was recorded 
with a Siemens Megacart electrocardiograph on each 
stage, prior peak exercise and in the recovery period, 
at each minute. A paper spead of 25 mm/s was used 
an 1 vertical mm equals 0,1 mV. Th e ECG was read by 
measuring the ST segment deviation from the PQ (PR) 

sibilitatea testului a fost de 85,3%, iar specifi citatea de 46,8%. Valoarea predictivă pozitivă a fost de 65,3%, iar cea negativă de 
73,1%. Amplitudinea modifi carilor ST s-a corelat cu gradul stenozei. Nu a putut fi  stabilită o corelaţie între teritoriul în care au 
apărut modifi cările pe ECG și artera coronară implicată, exceptând supradenivelarea segmentului ST în aVR care reprezintă 
un indicator pentru stenoza de trunchi comun. Timpul de efort (capacitatea de efort) este corelat cu vârsta. Concluzii – În 
epoca cardiologiei moderne, când sunt disponibile alte investigaţii noninvazive cu sensibilitate superioară (ecografi a de efort, 
perfuzia miocardică de stress), testul de efort continuă să arate o bună sensibilitate și rămâne, datorită costului redus și accesi-
bilităţii, prima opţiune în algoritmul de diagnostic al bolii coronariene.
Cuvinte cheie: test de efort, factori de risc, valoare predictivă, stenoză coronariană semnifi cativă, capacitate de efort.
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segment at 0,08 sec. from the J point. A positive test 
was defi ned as horizontal or downsloping ST segment 
depression or elevation of 0,1 mV (1 mm) or slowly 
upsloping of 1.5 mm, slowly being defi ned as <1 mv/
sec. Equivocal test was defi ned as not meeting the po-
sitive test criteria but showing concerning change (eg, 
minimal ST depression not reached 0,1 mV, symptoms 
of chest pain without ECG changes). Inconclusive tests, 
the inability to achieve 85% of the maximal predictive 
heart rate, were assimilated with the equivocal tests. ST 
deviation was interpreted by the treadmill computer 
system, with confi rmation or regulation by the super-
vising physician (cardiologist with great experience in 
ET). All the ET data were abstracted from the standard 
ET template routinely used in our system.

Systolic blood pressure was measured with a mer-
cury sphygmomanometer in the fi nal minut of each 
stage, at peak exercise and immediately aft er stoping 
exercise and every minut in the recovery phase. Exer-
cise capacity was estimated from the time of exercise.

Selective coronary angiography was performed be-
tween 2 days and 60 days aft er the test, the decision to 
referre the patient for invasive evaluation had belonged 
to the attending cardiologist. Coronary artery stenoses 
were quantitatively evaluated and considered signifi -
cant if the coronary diameter was reduced by ≥70%. 
Data collected on each patient included age; sex; risk 
factors for CAD; exercise time; the maximum amplitu-
de of ST segment deviation (mm); the ECG leads with 
ST deviation which were grouped in fi ve teritories: I, 
aVL, V4-V6; V3-V5; II, III, aVF; aVR, V1; V4-V6; the 
degree of stenoses for left  anterior descending artery 
and the septal and diagonal branches (LAD), left  cir-
cumfl ex artery and his marginal branches (Cx), right 
coronary artery (RCA) and left  main coronary artery 
(LM).

STATISTICAL ANALYSIS
Descriptive statistics were used to characterize the 
study population with respect to demographics, cardi-
ac risk factors and ET results. We then evaluated the 
relationship between ET results and documented ex-
tend of CAD in coronary angiography by calculating 
sensitivity, specifi city, predictive positive value (PPV), 
negative predictive value (NPV) using standard formu-
las from 2x2 table. Th e analysis was performed using 
SPSS 21.0 (Statistical Package for Social Science version 
21, SPSS, Inc, USA). Th e Spearman correlation coeffi  -
cient was used to determine bivariate non-parametrics 
correlations. A probability error of 5% was established 

for every analysis, the value of p<0.05 being considered 
statistically signifi cant.

RESULTS
Patient demographics of the 404 patients are presen-
ted in Table 1. Sixty-three percent were men and 37% 
were women. Th e age range from 28 to 83 years with a 
mean age of 60 years ± 9 (mean ± standard deviation), 
the same mean value for men, as for the women. Th e 
study population has a signifi cant number of cardiac 
risk factors, as noted in Table 1. Hypertension was pre-
sent in 326 patients (80.7%),and dyslipidemia in 82.2% 
(332 patients); 196 patients had declared to be active 
smokers (48.5%), 124 patients (30.7%) were overwei-
ght persons, and the diabetes was found in 94 cases 
(23.3%). 37,6% of patients had 2 risc factors and 36.6% 
presented the association of three risk factors.

Th ere were a total of 285 positive tests and 119 ne-
gative tests, which includes also the equivocal tests. A 
signifi cant coronary artery stenosis was present in 186 
patients with positive stress testing and in 32 patients 
with negative stress testing, as shown in Figure 1. Th e 
ST segment depression was recorded simultaneously in 
leads I, aVL, V4-V6 in 50 patients, in leads V3-V5 in 
136 patients, in inferior leads II, III and aVF in 201 pa-
tients (50% of total patients), in V4-V6 in 185 patients. 
ST segment elevation in aVR and V1 was recorded in 
65 patients. Th e ST deviation was recorded in two ECG 
territories in 122 patients (30.2%).

Th e sensitivity of the test was 85.3%, the specifi city 
46,8 %, the positive predictive value was 65.3%, and the 

Table 1. Characteristic of the Exercise Stress

Testing Study Population
Age (years)

Mean 59.3
SD +/- 9

Sex (%)
Men 63
Women 37

Risk Factors (%[n])
Hypertension 80.7 (326)
Hypercholesterolemia 82.1 (332)
Diabetes Mellitus 23.2 (94)
Current smoker 48.5 (196)
Obesity 30.7 (124)

Association of Risk Factors (%[n])
No risk factors 1.5 (6)
One risk factor 6.7 (27)
Two risk factors 37.6 (152)
Th ree risk factor 36.6 (148)
Four risk factors 14.6 (59)
All fi ve risk factors 3 (12)
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negative predictive value was 73.1%. Both sensitivity 
and specifi city were similar in men and women (0.87 
and 0.46 for men, respectively 0.78 and 0.47 for wo-
men). Th e PPV was greater for the men (0.75 vs 0.44 
in women), but NPV was greater for the women (0.8 
vs 0.66 for men), which corresponding with the higher 
prevalence of CAD in men compared with women in 
the same aging group. Most patients (29%) had only 
one coronary artery with stenosis; the sensitivity of the 
ET for the one-vessel disease was 74.5%, and specifi city 
was 50%. If the equivocal test would be included in the 
positive tests, the sensitivity of the test would be 94.5%, 
with a decrease in specifi city (31.2%); PPV would be 
61.7%, and NPV 82.9%. We found, also, a high sensiti-
vity (91.5%) and a low specifi city (37%) when we made 

the calculation without take into account the equivocal 
tests, comparing only positive with pure negative tests.

For a better comparison between the results of ET 
and coronary arteries involvement, we have divided 
the study population in four groups: 1) patients with 
positive ET and signifi cant coronary lesions - true po-
sitive tests (186 patients); 2) patients with positive ET 
and without signifi cant coronary artery stenosis - false 
positive tests (99 patients); 3) patients with negative or 
equivocal ET and without coronary stenoses - true ne-
gative tests (87 patients); 4) patients with negative ET 
and signifi cant coronary stenosis - false negative tests 
(32 pacients). Th e characteristics of the four groups are 
presented in Table 3.

A pure negative ET (equivocal test not included) was 
recorded in 65.5% (57 patients) with no coronary ar-
tery stenoses and only in 13 patients (40%) in whom 
the CAD was present. In 32 patients with signifi cant 
stenosis the ET was not positive. In these patients, the 
majority (25 patients) had one vessel disease (any coro-
nary artery), one patient had three vessels disease and 
one patient had signifi cant stenosis of left  main artery, 
but also of LAD and Cx.

Th e ECG teritory with ST deviations (anterior, in-
ferior, antero-septal, lateral) is not specifi c for one or 
other of the coronary artery, except the ST depression 
in V3-V5 or ST elevation in aVR, V1 where odds ratio 
(OD) for the LM is statistically signifi cant, as shown in 
Table 2.

Figure 1. Th e prevalence of signifi cant coronary artery stenoses.

Table 2. The distribution on ECG territories compared with the involved coronary artery

No (%) OR 95% Confi dence Interval
I, aVL,V4-V6 LAD 33 (66%) 3.556 1.905 6.640

Cx 27 (54%) 3.603 1.964 6.607
RC 26 (52%) 2.676 1.468 4.880
LM 7 (14%) 2.343 0.949 5.784

V3-V5 LAD 54 (39.7%) 1.038 .681 1.584
Cx 38 (27.9%) 0.980 .619 1.550
RC 42 (30.9%) 0.946 .606 1.476
LM 12 (8,8% 1.344 .628 2.878

II, III, aVF LAD 98 (48.8%) 2.268 1.506 3.414
Cx 79 (39.3%) 3.108 1.960 4.930
RC 95 (47.3%) 4.617 2.902 7.346
LM 21 (10.4%) 2.515 1.122 5.635

aVR, V1 LAD 41 (63.1%) 3.241 1.868 5.625
Cx 36 (55.4%) 4.154 2.395 7.204
RC 34 (52.3%) 2.859 1.663 4.914
LM 18 (27.7%) 10.436 4.728 23.037

V4-V6 LAD 89 (48.1%) 2.015 1.344 3.023
Cx 74 (40%) 2.983 1.899 4.687
RC 83 (44.9%) 3.146 2.032 4.873
LM 16 (8.6%) 1.386 .658 2.922

No=number of cases with coronary arteries stenoses; OR = odds ratio
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Th e most signifi cant stenoses were found in patients 
in whom the ST segment alteration in lateral leads V4-
V6 or aVR and V1 have been revealed. In Figure 2 we 
have presented the exercise electrocardiogram of a pa-
tient with severe stenosis located at the ostium of LAD, 
with ST depression in multiple leads, but also with ST 
elevation in aVR.

When we analysed the correlation between the num-
ber of risk factors for CAD and the number of involved 
coronary arteries, an correlation Spearman coeffi  cient 
of 0.210 was positive, indicating a positive relation, but 

the power of this indicator is weak. More risk factors 
we have, more coronary artery with stenosis will be 
found (p<0.05). For each unit increase in number of 
risk factors, the number of aff ected coronary arteries 
will increase with 0.245; eg, the predictor number of 
stenotic coronary arteries will be 1.8 in a patient with 
all fi ve risk factors.

Th e exercise capacity, expressed as exercise time on 
treadmill is not correlated with the number or the de-
gree of coronary artery stenosis. Th e age of the patient 
was the only factor which we could fi nd to signifi cant 

Figure 2. A. Rest Electrocardiogram(ECG) – normal; B. Th e positive exercise  test: ST depression in leads II, III, aVF, V3-V6 and ST segment elevation in 
aVR; C. Th e coronary arteriography: suboclusion located at the ostium of LAD. ( LM - left  main coronary artery, LAD - left  anterior descending, CX - left  
circumfl ex artery).

Table 3. Characteristics of  The Exercise Testing Groups According with the Positivity of the Test and Presence of Signifi cant Coronary 
Arteries Stenoses

Positive test, 
signifi ant stenoses

Positive test, no
signifi ant stenoses

Negative test, no
signifi ant stenoses

Negative test, 
signifi ant stenoses

No. of patients 186 99 87 32
Mean age (years) 60.2 59.8 56.3 61
 Women (no, [%]) 41 (22%) 52 (52%) 46 (53) 11 (34%)
Risk factors 1 15 (17%)

2 64 (33.4%) 44 (44.4%) 30 (34.5%) 14 (43.7%)
3 78 (41.9%) 34 (34.3%) 28 (32%) 8 (25%)
4 32 (17.2%) 11 (11.1%) 7 (8%) 8 (25%)

Mean exercise time (min) 6.2 6.68 7.15 6.24
Mean ST segment deviation (mm) 1.65 1.28 - -

A. B.

C.
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infl uence the exercise capacity.
Th e amplitude of ST modifi cation was correlated 

with the severity of coronary artery stenosis.
Hypertension was the risk factor we have found in 

325 patients. In this subgroup of patients, the ST seg-
ment alterations was recorded predominantely in the 
lateral precordial leads V4-V6. Th e exercise time was 
almost one minut better (52 sec) in hypertensive pati-
ents with a stenosis <70% or without stenosis, compa-
red with the hypertensive patients with signifi cant ste-
nosis, which is statistically signifi cant (p<0.0001). Th e 
same correlation was found when we analised the exer-
cise capacity and the results of ET. Th e hypertensive 
patients with positive ET had a lower exercise capacity 
(diff erence of 54 sec) when the stenosis is <70% com-
pared with hypertensive patients with positive ET and 
stenosis >70% (346 sec vs 400 sec), as shown in Table 5.

DISCUSSION
Exercise testing remains the most widely accessible and 
relatively inexpensive method for initial evaluation of 
suspected coronary artery disease6. Prediction of the 
disease is one of the primary functions of stress testing 
and any clinician would like to be able to predict in each 
patient the anatomic and functional coronary disease 
severity, which infl uence the ultimate outcome of the 
patient7. Bayes’s theorem states that the predictive va-
lue of a positive test is directly related to the prevalence 
of disease in the population being studied3,7. Th ere are 
a number of ways to estimate disease prevalence, and 
therefor is a disagreement in this fi eld. Also, there are 
diferences between prevalence of CAD in diferent areas 
of cardiology practice; would be a larger percentage of 

patients with CAD in a tertiary center with experts in 
the fi eld than in the offi  ce of GP, for example. Th e sen-
sitivity of the ET is not very good compared with other 
noninvasive methods such as the various exercise ima-
ging studies which provide greater diagnostic accuracy 
than electrocardiograhic test alone.

ECG for the detection of CAD revealed a mean test 
sensitivity of 68% and a mean test specifi city of 77%8, 
but the data were recorded almost three decades ago, 
even they are mentioned in recent papers and scientifi c 
statements for clinical practice4.

We found a high sensitivity (85.3%), a specifi city of 
46,7% and NPV of 73,1% in our study, which is com-
parable with much expensive tests used to diagnose the 
presence of coronary artery disease. For example, the 
exercise stress echocardiography has a sensitivity of 
80-85%, and a specifi city of 80-88%; the exercise stress 
SPECT (single photon emission computed tomogra-
phy) has a sensitivity of 73-92%, and a specifi city of 
63-87%9. We didn’t have collected data about pretest 
probability and usually, the pretest probability is for-
mally estimated, based on symptomatology, age and 
sex, as noted in the ACC/AHA Guideline for stess tes-
ting3 (Table 4). We can presume that a large number of 
patients has an intermediate to high pretest probability, 
being selected by general practician (GP) and attending 
cardiologist, but was the same ET laboratory status as 
shown in previous studies. Certainly, the study has a 
referral bias (RB) which occurs when patients with an 
abnormal stress test result are referred to cardiac ca-
theterization at a higher rate than those with a normal 
stress result, but usually RB is not accounted for when 
analysing the sensitivity and specifi city of stress test.

Table 4. Pretest Probability of Coronary Artery Disease by Age, Gender, and Symptoms

Age (years) Gender Typical Angina Atypical Angina Nonanginal chest pain Asymptomatic
30-39 Men Intermediate Intermediate Low Very low

Women Intermediate Very low Very low Very low
40-49 Men High Intermediate Intermediate Low

Women Intermediate Low Very low Very low
50-59 Men High Intermediate Intermediate Low

Women Intermediate Intermediate Low Very low
60-69 Men High Intermediate Intermediate Low

Women High Intermediate Intermediate Low
Modified from refs.3
High indicates > 90%; intermediate, 10% - 90%; low, <10%; very low, <5%. Intermediate pretest probability is an ACC/AHA Class I indication for exercise testing.

Table 5. Exercise Capacity and the Severity of Stenosis in Hypertensive Patients

Group Statistics
Coronary stenosis No Mean Std. Deviation Std. Error Mean

Exercise
Time (sec)

>70 % 118 348.3136 109.17708 10.05057
<70% 102 400.4216 79.60029 7.88160
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Despite the fact known from old studies that ST de-
pression is less likely to be associated with CAD in wo-
men10,11, we found a high sensitivity for ET in women 
too (0.78%). Th e PPV was 0.44% (compared with 0.75 
in men), but the NPV is superior in women (0.8 vs 0.66 
in men). Th e diff erence could be explained by the dife-
rences in the prevalence of CAD in women vs men12.

As we expected, we didn’t fi nd a correlation between 
the ECG leads with ST changes and the coronary ar-
tery involved. When LAD disease was found, in 66% of 
cases the ST depression had occurred in anterior leads 
I, aVl, V4-V6, but for the same disease we found ECG 
changes also in V3-V5 in 40% of cases, only in V4-V6 
in 48%, and the same prevalence in inferior leads (48% 
of cases). In many cases we had concomitant ST chan-
ges in more then one territory. Th e ecg changes was 
occurred in one territory in 23% of cases. But the am-
plitude of ST depression was correlated with the degree 
of stenosis: more tight stenosis we had, more depth ST 
modifi cation.

A challenging issue in the literature was the predic-
tive value of ST elevation in lead aVR in the setting of 
exercise testing. Prior studies have demonstrated the 
value of ST changing in aVR in acute coronary syndro-
mes where the ST elevation may indicate severe steno-
sis or occlusion of the left  main coronary artery13-15. In 
the setting of ET only few studies16-18 raised the impor-
tance of ST elevation in aVR as an important indicator 
for signifi cant LM stenosis or ostial LAD stenosis. In 
our study, the ST changes in aVR and V1 were statisti-
cally signifi cant marker for the LM stenosis.

We found hypertension in 80.7% of cases, which 
is the double of the prevalence found in the SEPHAR 
II study, where the prevalence of hypertension was 
40.1%19. Exercise responses regarding exercise BP, exer-
cise capacity, ST changes in hypertensive patients are 
correlated with the risk of CV disease and CV death20,21. 

In our study, the hypertensive patients developed ST 
segment depression predominantely in the lateral pre-
cordial leads V4-V6, a fact which was revealed also in 
other ET studies22, and had a lower exercise capacity 
(they didn’t reach the stage III of the Bruce protocol) if 
a signifi cant coronary artery stenosis occurred.

We note also that the exercise testing is a safe proce-
dure. Th ere were no serious complications in this study, 
even in the patients with severe CAD.

Conclusions. In the modern era with dynamic chan-
ges in the prevalence, impact and treatment of cardio-
vascular risk factors and changes in the prevalence of 
CAD and CVD mortality, the predictive value of ECG 

stress testing is not very well established. We have de-
monstrated that in a specialised cardiological center, 
with a high expertise in ET, the sensitivity of the exer-
cise testing for CAD is also high, both in men and wo-
men, comparable or even superior with other imaging 
exercise techniques; exercise testing continue to be fi rst 
option in the diagnostic algorithm of coronary artery 
disease and with a good price/quality ratio.
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