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ABSTRACT

Objectives: The objective of this study was to show coronary angioghraphic
patternin patients having high duke treadmill.

Methodology: This cross sectional study was conducted between 28" March
2015 to 27" Sepetember 2015 at Cardiology Department of Chaudhary Pervaiz
Elahi Institute of Cardiology, Multan. Patients with stable angina having high
Duke's score that is less than 11, between 35-60 years of age of both genders
were selected. Patients with history of myocardial infarction, unstable angina,
heart failure and pregnancy were excluded. After this coronary angiography was
conducted in all these patients. Findings were noted as no stenosis, single vessel
disease, double vessel disease, triple vessel disease and left main stem disease.

Results: Mean age of patients was 52.42 + 4.78 years. Out of total 220 patients,
126 (57.27) were females ,with female to male ratio of 1.3:1. Triple vessel
disease was most common angiographic finding and was seen in 82 (37.27%)
patients followed by left main stem disease in 73 (33.18%) patients. Double
vessel disease, single vessel disease and no stenosis in 39 (17.73),18 (8.18%)
and 08 (3.64%) patients respectively.

Conclusion: This study concluded that severity of angiographic patterns
correlate significantly with high risk Duke's trade mill score on exercise testing in
patients with stable angina.

Key Words: Duke score, Exercise testing, Triple vessel disease , Left main stem,
Angiographic patterns.
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INTRODUCTION

Cardiovascular diseases are currently the leading cause of
death in industrialized countries.’ Ischemic heart disease
(IHD) is the most prevalent manifestation of these including
silent ischemia, stable angina pectoris and acute coronary
syndromes, (ACS).? IHD is caused by atherosclerosis
affecting the coronary arteries. In stable angina, blood and
oxygen supply to the myocardial tissue is diminished
because of obstructive atherosclerosis and ischemia
occurs when the demand increases, such as during
exercise.’

Atherosclerotic disease is the main cause of CAD . Patients
with a coronary stenotic lesion of 50% or more may resultin
symptoms of ischemia during increased physical demand.
These patients are not able to increase their coronary blood
flow during stress to match the increased myocardial
metabolic demand, thus they experience angina." The
diagnosis of coronary heart disease (CHD) as the cause of
chest pain requires the use of a careful clinical history as
well as additional investigations.*® Coronary angiography is
the gold standard test for identifying the presence and extent
of atherosclerotic coronary artery disease (CAD).
Fortunately, the associated risks have decreased
significantly due to advanced equipment design, improved
peri-procedural management, and increased experience of
diagnostic centers and operators.’

The exercise tolerance test has been used to assess patients
who present with chest pain and intermediate pre test
probability of ischemic heart disease. Duke's treadmill
score derived from the test risk, stratify these patients. Many
non-invasive stresstests are available involving stress with
echocardiography or gamma camera scan or positron
emission tomography (PET) scan. The exercise ECG is
cheap and easily available test.

The limited sensitivity and specificity of standard exercise
ECG testing for detection of coronary artery disease have
stimulated increased use and development of above
mentioned non-invasive stress imaging technologies.”
However, the added diagnostic accuracy of stress imaging
tests is associated with substantially higher cost. Diagnostic
and prognostic predictive accuracy increases when multiple
pieces of information from the patient's clinical history and
the treadmill test are integrated. Combining clinical and test
information thus provides an opportunity to make efficient
use of key predictors at each stage of an intervention or risk
assessment at substantial cost savings.'""

The most popular validated treadmill score comes from
Duke University and is based upon data from 2758
consecutive patients seen from 1969 through 1980 with a
median age of 49 who had chest pain and underwent both
exercise treadmill testing and coronary angiography.” The
Duke treadmill score uses three exercise parameters:

Pak Heart J 2016 Vol. 49 (04) : 172-178

Exercise time, ST elevation and Exercise angina." Patients
are then classified as low, moderate or high risk according to
the score. In one study patients who were found to have high
risk duke score, 74% were documented to have severe triple
vessel coronary artery disease or left main stem disease on
angiography.” In one Iragi study, exercise tolerance test and
Duke's score was compared with findings of invasive
coronary angiography. It showed that in the low risk Duke's
group, the coronary angiography results were mainly
normal (40%) of single vessel disease (40%) and rarely
showed double (10%) or triple vessel disease (10%) and no
left main stem disease was found while for those with high
duke score triple vessels disease was presentin 40.8% and
left main stem disease in 37%, while it showed double
vessel disease in 18.5% and rarely showed single vessel
disease (3.7%)."

We have conducted this study in our local population to
evaluate the proportions of patient with stable angina having
high duke score turn out to have triple vessel disease, left
main stem disease, single vessel disease or normal
angiography. This would enable us to emphasize the
utilization of this simple non-invasive test to develop a better
priority list for our patients who need to undergo urgent
angiography and receive a proper surgical or medical
intervention.

METHODOLOGY

Itis a cross sectional study conducted between 28" March
2015 to 27" Sepetember 2015 with the objective to
determine the angiographic findings in patients with stable
angina having high risk Duke score on exercise testing. After
approval from local ethical committee, patients with history
of chest pain for the first time, occurring on exertion and
relieved by taking restand between 20 to 40 years of age of
either gender presented to Cardiology Department of
Chaudhary Pervaiz Elahi Institute of Cardiology Multan, were
selected. Informed consent was taken from patients.

All patients were evaluated thoroughly with detailed history,
physical examination, resting ECG and Exercise ECG testing.
Duke score was calculated in all these patients . Patients
who were found to have high risk were included in the study.
Patients were excluded from study who had history of
myocardial infarction, ECG changes suggestive of unstable
angina or myocardial infarction, heart failure or other
contraindications of ETT.

After this angiography was conducted in all these patients
and findings were noted. Duke prognostic treadmill score
was defined as follows: Exercise time (minutes based on the
Bruce protocol) - (5 x maximum ST segment deviation in
mm) — (4 x exercise angina [0=none, 1=non limiting, and
2= exercise limiting] ). Patients were classified as low,
moderate, or high risk according to the score and only high
risk patients were undergo angiography.
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o Low risk ---- score =+ 5
o Moderate risk ----- scorefrom-10to +4
o High risk ----- score <-11

The data was entered and analyzed by SPSS version 20.0.
Descriptive statistics were used to calculate mean and
standard deviations for age and smoking pack years.
Frequencies and percentages were calculated for gender
and angiographic findings (no stenosis, single vessel
disease, two vessel disease, left main stem disease and
triple vessel disease). Effect modifiers like age, gender and
no. of smoking pack years were controlled by stratification
and chi-square test was used to see their effect on outcome.
P < 0.05 was taken as significant.

RESULTS

About 220 patients were included in the study. Age range in
this study was from 35 to 60 years with mean age of 52.42
+ 4.78 years. Majority of the patients [74 (33.64%)] were
between 55 to 60 years of age. Out of 220 patients, 126
(57.27) were females with female to male ratio of 1.3:1.
Mean smoking pack years in our study was 1.57 = 0.89
packs with majority of patients i.e. 131 (59.55%), were <2
packs daily

In all the patients, angiography was carried out and findings
have shown in Table 1. Triple vessel disease was most
common finding and was seen in 82 (37.27%) patients
followed by left main stem disease in 73 (33.18%) patients,
double vessel disease in 39 (17.73) patients, single vessel
disease in 18 (8.18%) and no stenosis in 08 (3.64%)
patients. Stratification of age groups with respect to
angiographic findings has shown in Table 2 which showed
significant difference in age groups in all disease while there
was no significant difference between genders as shown in
Table 3. Stratification of no. of smoking pack years has
shown in Table 4 and statistical significant difference was
foundinall disease.

DISCUSSION

Exercise testing is the most widely used technique for
assessing prognosis of ischemic heart disease in patients
who are able to withstand exercise and who have no
substantial abnormalities in the resting electrocardiogram
(ECG)."™ It is assumed that the general population of
patients with suspicion of ischemic heart disease and a low-
risk exercise test result have a favorable prognosis.”"*
However, patients with classic chronic stable angina are at a
high risk of coronary artery disease and therefore have a
higher risk of adverse events than those with a lower pretest
probability of coronary artery disease. Adverse events

Table 1: Angiographic Findings in study population (n=220)

Angiographic Findings

No stenosis

Single vessel disease

Double vessel disease

Triple vessel disease

Left Main stem disease
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Frequency Percentage
(n) %
08 3.64
18 8.18
39 17.73
82 37.27
73 33.18

174



PATTERN OF ANGIOGRAPHIC FINDINGS IN PATIENTS WITH STABLE ANGINA HAVING HIGH RISK DUKE SCORE ON ETT

Table 2: Stratification of Age Groups with Respect to Angiographic

Findings in study population (n=220).

Angiographic Findings

No stenosis

Single vessel disease

Double vessel disease

Left main stem disease

Triple vessel disease

Yes

No
Yes
No
Yes
No
Yes
No
Yes
No

35-50 years
(n=91)

06 (6.59%)

85 (93.41%)
12 (13.19%)
79 (86.81%)
24 (26.37%)
67 (73.63%)
27 (29.67%)
64 (70.33%)
22 (24.18%)
71 (75.82%)

91-60 years
(n=129)

02 (1.55%)

127 (98.45%)
06 (4.65%)
123 (95.35%)
15 (11.63%)
114 (88.37%)
46 (35.66%)
83 (64.34%)
60 (46.51%)
69 (53.29%)

P-value

0.049

0.023

0.005

0.353

0.000

Table 3: Stratification of Gender with Respect to Angiographic Findings in study (n = 220).

Angiographic Findings

No stenosis

Single vessel disease

Double vessel disease

Left main stem disease

Triple vessel disease

Pak Heart J 2016 Vol. 49 (04) : 172-178

Yes
No
Yes
No
Yes
No

Yes

No
Yes

No

Male
(n=94)
03 (3.19%)
91 (96.81%)
10 (10.64%)
84 (89.36%)
21 (22.34%)
73 (77.66%)

31 (32.98%
63 (67.02%
29 (30.85%
65 (

)
)
)
69.15%)

Female

(n=126)
05 (3.97%)
121 (96.03%)
08 (6.35%)
118 (93.65%)
18 (14.29%)
108 (85.71%)

42 (33.33%)
84 (66.67%)
53 (42.06%)
73 (57.94%)

P-value

0.761

0.251

0.122

0.956

0.089

175



PATTERN OF ANGIOGRAPHIC FINDINGS IN PATIENTS WITH STABLE ANGINA HAVING HIGH RISK DUKE SCORE ON ETT

Table 4: Stratification of Smoking Pack Years with Respect to Angiographic
Findings in study population (n=220).

Pack per year Pack per year
Angiographic Findings <2 >2 P-value
(n=131) (n=89)
No stenosis Yes 08 (6.11%) 00 (0.0%)
0.018
No 123 (93.89%) 89 (100.0%)
Single vessel disease Yes 15 (11.45%) 03 (3.37%) 1
No 116 (88.55%) 86 (96.63%) |
Double vessel disease Yes 29 (22.14%) 10 (11.24%) 0.038
No 102 (77.86%) 79 (88.76%)
Left main stem disease Yes 40 (30.53%) 33 (37.08%) 0.312
No 91 (69.47%) 96 (62.92%)
Three vessel disease Yes 39 (29.77%) 43 (48.31%) G
No 92 (70.23%) 46 (51.69%)

occur in the clinical course of certain patient populations
with ischemic heart disease and at high clinical risk despite
alow-risk exercise test result.””

Invasive angiography of coronaries is the gold standard test
for the diagnosis of obstructive CAD and to quantify the
disease. This invasive technique for imaging the coronary
artery lumen remains the most accurate for the diagnosis of
clinically important obstructive coronary atherosclerosis
and less common non atherosclerotic causes of possible
chronic stable angina pectoris. As with any invasive
procedure, there are complications that are related to the
test. Complications range widely from minor problems with
short term sequelae to life threatening situations that may
cause irreversible damage, if urgent care is not provided. "

It is an invasive investigation and carries a mortality risk of
around 0.1% for elective procedures. This test therefore is
done only with specific clinical indications for example
angina not relieved by optimum medications and other high
risk clinical features and high risk findings on stress test with
a view revascularization. Left ventricular function can also
be assessed with it apart from haemodynamic information.
Patients identified as having increased risk based on high
risk clinical features and high risk findings on stress test,
coronary angiography is planned with a view to
revascularization symptoms independent of the symptoms.
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Exercise stress testing is cheap and guides about the need of
further invasive testing.

The exercise treadmill is used in the evaluation of
symptomatic patients to predict the presence and extent of
coronary artery disease and the short and long term
prognosis.”"* In 1987, Mark and colleagues described a
score derived from different exercise parameters including
the duration of exercise during the test, ST-segment of ECG
deviation including both its depression or elevation, and
angina during exercise test . This treadmill score has been
shown to stratify prognosis accurately for both inpatient and
outpatient ischemic heart disease populations.”®* This
study was conducted to evaluate the proportions of patient
with stable angina having high duke treadmill score and its
relationship with different angiographic findings.

The mean age of patients in this study was 52.42 + 4.78
years with majority of the patients [74 (33.64%)] were
between 55 to 60 years of age. These findings were very
much comparable with Abbase AH et al and Bogaty P et al
who had a mean age of 56 and 50 years respectively but
much lower than Sun Z et al who had a mean age of 66
years'®**? The prevalence of angina pectoris increases with
age. Age is a strong independent risk factor for mortality.
More than 150,000 Americans killed by CVD in 2005 were
younger than 65 years. However, in 2005, 32% of deaths
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from cardiovascular disease occurred before the age of 75
years, which is well before the average life expectancy of
77.9 years.” In our study, out of these 220 patients, 126
(57.27) were females and with female to male ratio of 1.3:1.
Angina pectoris is more often the presenting symptom of
coronary artery disease in women than in men, with a
female-to-male ratio of 1.7:1. It has an estimated prevalence
of 4.6 million in women and 3.3 million in men. On the other
hand, many studies have shown male predominance."**

In our study, triple vessel disease was most common
angiographic finding and was seen in 82 (37.27%) patients
followed by left main stem disease in 73 (33.18%) patients,
double vessel disease in 39 (17.73%) patients, single vessel
disease in 18 (8.18%) and no stenosis in 08 (3.64%)
patients.

In a study by Bogaty P et al, the coronary angiography
findings in stable angina patients were normal (0%), single
vessel disease (25.5%), double vessel disease (38.3%) and
triple vessel disease (36.3%) . While Sun Z et alin his study
has shown the following findings of coronary angiography in
stable angina patients; single vessel disease (19.7%), two
vessel disease (43.7%) and three vessel disease (36.6%).
Shaw LJ et alin his study has shown coronary angiographic
result in high Duke's risk group as normal in 0.4%, single
vessel disease in 5.9%, and double vessel disease in 15.7%,
triple vessel disease in 39.5% and left main stem disease in
38.5% patients while Peters RM et al found this as 0%,
12.7%, 20%, 36.3%, and 31% respectively "°*. In another
study by Lanza GA et al, single vessel disease was most
common angiographic finding and was seen in 37.11%
patients followed by double vessel disease in 29.38%
patients, triple vessel disease in 17.53% and no stenosis in
16.0% patients *’.

Our study has shown that Duke's score is valid in detecting
coronary artery disease especially patients with high duke
score have triple vessels and left main stem disease
(70.45%) which carry poor prognosis. Similar findings were
also noted by many previous studies."'*** On the whole it is
concluded that Duke's score is simple non-invasive test to
develop a better priority list for our patients who need to
undergo urgent angiography and receive a proper surgical /
medical intervention.

CONCLUSION

This study concluded that the triple vessel disease was most
common angiographic finding followed by Left main stem
disease, double vessel diseases, single vessel disease and
no stenosis in patients high risk Duke's score on exercise
testing. Duke's score on exercise testing should be utilized
in every patient with stable angina to develop a better priority
list for patients needing coronary angiography.

Pak Heart J 2016 Vol. 49 (04) : 172-178

REFERENCES

1. Roger VL, Go AS, Lloyd-Jones DM, Benjamin EJ, Berry
JD, Borden WB, et al. Heart disease and stroke
statistics--2012 update: a report from the American
Heart Association. Circulation 2012;125(1):2-220.

2. National Board of Health and Welfare. Causes of death
2010. Sweden: National Board of Health and Welfare;
2011.

3. Boden WE. Angina pectoris and stable ischemic heart
disease. In: Goldman L, Schafer Al, editors. Cecil
Medicine. 24" ed. Philadelphia: Saunders Elsevier;
2011.

4. Moscal, Benjamin EJ, BerraK, Bezanson JL, Dolor RJ,
Lloyd-Jones DM, et al. Effectiveness-based
guidelines for the prevention of cardiovascular disease
in women -- 2011 update: a guideline from the
American Heart Association. J Am Coll Cardiol
2011;57:1404-23.

9. Liu JLY, Maniadakis, Gray A, Rayner M. The economic
burden of coronary heart disease in the UK Heart
2002;88:597-603.

6. StewartS, Murphy N, Walker A, McGuire A, McMurray
JJV. The current cost of angina pectoris to the National
Health Service inthe UK. Heart2003;89:848-53.

7. Manini AF, Mcafee AT, Noble VE, Bohan JS. Prognostic
value of the Duke Treadmill score for emergency
department patients with chest pain. J Emerg Med
2010;39(2):135-43.

8. Neill A. Prognostic value of the duke treadmill score for
emergency department patients with chest pain. J
EmergMed 2010;39:135-43.

9. Lauer MS, Pothier CE, Magld DJ. An extremely
validated model for predicting long term survival after
exercise treadmill testing in patients with suspected
coronary artery disease and a normal
electrocardiogram. Ann Intern Med 2007;147:821.

10. Yanagisawa S, Miki K, Yasuda N. The prognostic value
of treadmill exercise testing in very elderly patients:
heart rate recovery as a predictor of mortality in
octogenarians. Europace 2011;13:114.

11. Gulati M, Shaw LJ, Thisted RA. Heart rate response to
exercise stress testing in asymptomatic women: the st.
James women take heart project. Circulation
2010;122(2):130-7.

12. Gibbons RJ, Balady GJ, Bricker JT. ACC/AHA 2002
guidelines update for exercise testing: summary
article: a report of the American College of

177



PATTERN OF ANGIOGRAPHIC FINDINGS IN PATIENTS WITH STABLE ANGINA HAVING HIGH RISK DUKE SCORE ON ETT

13.

14.

15.

16.

17.

18.

19.

20.

Cardiology/American Heart Association Task Force on
Practice Guidelines. Circulation 2002;106(14):1883-
92.

Shaikh AH, Hanif B, Hassan K. Correlation of Duke's
treadmill score with gated myocardial perfusion
imaging in patients referred for chest pain evaluation. J
Pak Med Assoc 2011;61(8):723-6.

Jensen JM, Voss M, Hansen VB, Anderson LK,
Johansen PB, Munkholm H, et al. Risk stratification of
patients suspected of coronary artery disease:
comparison of five different models. Atherosclerosis
2012;220(2):557-62.

Shaw LJ, Peterson ED, Shaw LK. Use of a prognostic
treadmill score in identifying diagnostic coronary
disease subgroups. Girculation 1998;98(16):1622-30.

Abbase AH, Hassan M, Al-Hamdany A. Value of Duke's
Treadmill score and other parameters to predict
coronary arterial disease. Med J Babylon 2011;8:2.

Ramsdale DR, Aziz S, Newall N. Bacteremia following
complex percutaneous coronary intervention. J
Invasive Cardiol 2004;16(11):632-4.

Chambers GE, Eisenhauer MD, McNicol LB. Infection
control guidelines for the cardiac catheterization
laboratory: society guidelines revisited. Catheter
Cardiovasc Interv2006;67(1):78-86.

Gibbons RJ, Abrams J, Chattarjee K, Daley J,
Deedwania PC, Douglas JS, et al. ACC/AHA 2002
guideline update for the management of patients with
chronic stable angina: a report of the American College
of Cardiology/American Heart Association Task Force
on Practice Guidelines (Committee to update the 1999
Guidelines for the Management of Patients With
Chronic Stable Angina). J Am Coll Cardiol.
2003;41(1):159-68.

Braunwald E, Antman EM, Beasley JW, Califf RM,
Cheitlin MD, Hochman JS, et al. ACC/AHA 2002
guideline update for the management of patients with
unstable angina and non-ST-segment elevation
myocardial infarction: a report of the American College
of Cardiology/American Heart Association Task Force

Pak Heart J 2016 Vol. 49 (04) : 172-178

21.

22.

23.

24.

25.

26.

27.

28.

on Practice Guidelines (Committee on the Management
of Patients With Unstable Angina). J Am Coll Cardiol
2002;40(7):1366-74.

Mark DB, Hlatky MA, Harrell FE Jr, Lee KL, Califf RM,
Pryor DB. Exercise treadmill score for predicting
prognosis in coronary artery disease. Ann Intern Med
1987;106:793-800.

Mark DB, Shaw L, Harrell FE Jr, Hlatky MA, Lee KL,
Bengtson JR, et al. Prognostic value of a treadmill
exercise score in outpatients with suspected coronary
artery disease. N EnglJ Med 1991;325:849-53.

Moreno R, Lopez de Sa E, Lopez Sendon JL, Ortega A,
Fernandez MJ, Fernandez-Bobadilla J, et al. Prognosis
of medically stabilized unstable angina pectoris with a
negative exercise test. Am J Cardiol 1998;82:662-5.

Bogaty P Brecker SJ, White SE, Stevenson RN, el-
Tamimi H, Balcon R, et al. Comparison of coronary
angiographic findings in acute and chronic first
presentation of ischemic heart disease. Circulation
1993;87:1938-46.

Sun Z, Shen 'Y, Lu L, Zhang R, Pu L, Zhang Q, et al.
Clinical and angiographic features associated with
coronary collateralization instable angina patients with
chronic total occlusion. J Zhejiang Univ Sci B
2013;14(8):705-12.

Peters RM, Peters JC, Shanies SA. Predicting extent of
coronary disease: fuzzy cluster analysis vs. Duke
treadmill score. J Clin Basic Cardiol 2000;3:39.

GA, Sestito A, lacovella S, Morlacchi L, Romagnoli E,
Schiavoni G, et al. Relation between platelet response
to exercise and coronary angiographic findings in
patients with effort angina. Circulation 2003;107:
1378-82.

Lloyd-Jones D, Adams R, Carnethon M, De Simone G,
Ferguson TB, Flegal K, et al. Heart disease and stroke
statistics--2009 update: a report from the American
Heart Association Statistics Committee and Stroke
Statistics Subcommittee. Circulation 2009;119(3):21-
181.

178



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7

