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ABSTRACT
Background: Little data exists about the association of metabolic syndrome (MetS) with severity of
coronary artery disease (CAD) and correlation of the extent of CAD in patients with MetS assessed
by Gensini score in Indian context.
Aims: The present study explored to investigate the association of MetS and its metabolic
components with severity of CAD in patients undergoing coronary angiography and to compare the
severity of CAD in patients with MetS and without MetS using the Gensini score.
Methods: This was a single-center, observational and cross-sectional study conducted at tertiary
health care center between July, 2020 and June, 2021. The study population included 100
consecutive patients who underwent coronary angiography and were divided into two groups based
on International Diabetes Federation (IDF) criteria (1): Group I (n=56 patients with MetS) and Group
II (n=44 patients without MetS).
Results: Prevalence of MetS in CAD was found in 42 patients. A higher prevalence of male patients
was found in both the groups (55.4% vs. 68.2%, p=0.272) with a mean age of 55.32 ± 7.8 and 53.45
± 10.4 years, respectively (p=0.308). Body mass index (26.80 ± 2.80 kg/m2 vs. 24.08 ± 1.87 kg/m2;
p<0.001), BMI>25 kg/m2 (71.43% vs. 38.64%; p<0.001), waist/hip ratio (0.93 ± 0.02 vs. 0.91 ± 0.02;
p <0.001), and hypertension (60.71% vs. 20.45%; p <0.001) were the most common risk factors found
significantly higher in group I than group II. All the components of MetS according to IDF criteria were
significantly higher in group I compared to group II (p<0.005), except triglycerides (p=0.285). Fasting
blood glucose was the most common component of MetS followed by SBP, DBP and HDL. Significant
correlation was found between number of vessels affected and Gensini score (p<0.01) as well as
between sex and Gensini score (p<0.001). Group I had significant higher values of hypertension
(44.47 ± 41.33 vs. 29.16 ± 22.47; p=0.020), alcohol consumption (46.71 ± 36.66 vs. 31.26 ± 30.05;
p=0.031), and xanthelesma (69.25 ± 35.78 vs. 32.83 ± 30.93; p=0.002) than group II. Low levels of
HDL correlated significantly with the Gensini score (p<0.001).
Conclusion: Patients with CAD had a higher prevalence of metabolic syndrome thus it is associated
with severity of CAD. Gensini score may be employed to recognize patients at a high risk for CAD.
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INTRODUCTION_____________________
Metabolic syndrome (MetS) is a life-threatening
endocrinopathy condition that begins with insulin resistance
and progresses to a myriad of systemic disorders including
abnormal glucose metabolism, abdominal obesity,
hypertension, atherogenic dyslipidemia and coronary artery
disease (CAD).1-3 Higher number of MetS components
significantly raise the likelihood of CAD. Even more
worrisome is the fact that this disease is rising at an alarming
rate accompanied by rising obesity rates due to sedentary
lifestyles and high-calorie diets, both of which aggravate the
disease’s progression.4,5
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www.iabcr.org

Access this article online
Quick Response code

DOI: 10.21276/iabcr.2021.7.3.9

International Archives of BioMedical And Clinical Research

South Asians and Indians are more susceptible to develop
MetS than other ethnic groups due to their low body mass
index, high visceral fat mass, insulin resistance, and
abdominal obesity.6 Moreover, recent studies found that
patients with MetS are linked to elevated risk of
cardiovascular mortality and morbidity in patients with
CAD.7,8 Therefore, it is pertinent to diagnose the risk of CAD
in patients with MetS at an early stage.
Despite the fact that the prevalence of MetS is increasing in
both developed and developing countries, there is lack of
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awareness and attention in Indian context about the
association between MetS and its components with severity
of CAD. Hence, the present study was undertaken to
examine the association of MetS and its metabolic
components with severity of CAD in patients undergoing
coronary angiography and to compare the severity of CAD in
patients with MetS and those without MetS using the Gensini
score.

METHODS__________________________
This was a single-center, observational and cross-sectional
study conducted at tertiary health care center between July
2020 and June, 2021. A total of 100 consecutive patients
who underwent coronary angiography were included. The
study population were segregated into two groups based on
International Diabetes Federation (IDF) criteria (1): Group I
(n=56 patients with MetS) and Group II (n=44 patients
without MetS). Exclusion criteria were the patients who had
history of percutaneous coronary intervention or coronary
artery bypass grafting, who had allergic to contrast dye
medium, and who had uncontrolled blood pressure,
coagulation disorder, kidney failure or dysfunction, severe
anemia, electrolyte imbalance, fever, active systemic
infection, uncontrolled rhythm disturbances, uncompensated
heart failure, and transient ischemic attack. Written informed
consent were obtained from each patient. The study was
approved by the Institutional Ethics Committee and adhered
to the tenets of the Declaration of Helsinki.
Data regarding baseline characteristics, components of
metabolic syndrome, angiographic profile, and number of
vessels affected was acquired as per predesigned proforma.
Identification of MetS was conformed to the definition given
by the International Diabetes Federation (IDF) 2005
guidelines.9 All the patients were in sitting position when their
blood pressure was assessed in triplicate by standard
aneroid sphygmomanometer and stethoscope via same
observer. The average of three readings were taken after 1min interval and mean systolic blood pressure (SBP) and
diastolic blood pressure (DBP) were evaluated as per world
health organization (WHO) recommendations. Heights of the
study population were evaluated to the nearest 0.1 cm with
the back square against the wall tape, eyes looking straight
ahead, a set square resting on the scalp and against the wall,
as well as their shoes were taken off. Weight (kg) was
measured in regular indoor attire and without shoes. Body
mass index (BMI) (kg/m2) was calculated as the weight (kg)
divided by the square of heights (m2). According to WHO’s
data gathering protocol, waist circumference (cm) was
measured halfway between the lower limit of the rib cage and
the iliac crest in standing position and hip circumference was
measured at the inter-trochanteric level with the help of steel
tape. If the measurements were within 1 cm, the average of
two readings were taken and taken if the measurements
exceeded 1 cm then the repetitive average of two readings
were taken. Waist/ hip ratio was calculated as the waist
circumference (cm) divided by hip circumference (cm).10 A
resting 12- lead electrocardiogram was recorded for all the
patients.11
Blood glucose was evaluated by the enzymatic method with
the help of the reagent kit (Randox, Gluc-PAP, HITACHI).12
Serum was used for determination of blood glucose
immediately after collection and 2-hour post-prandial venous
samples were obtained. All the patients were in supine
position when serum cholesterol was assessed by the
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enzymatic method using the reagent kit (Randox
Diagnostics). High-density lipoprotein (HDL) cholesterol and
serum triglycerides were analysed using the enzymatic
clearance assay and enzymatic fully automated calorimetric
method, respectively. Very low-density lipoprotein (VLDL)
cholesterol was calculated as per Friedewald’s method in
which the triglycerides content of the plasma is divided by
588. Low-density lipoprotein (LDL) cholesterol was also
derived by the Friedewald’s method: LDL cholesterol = total
cholesterol ₋ (measured HDL cholesterol ₊ calculated VLDL
cholesterol) for fasting sample and sample with triglycerides
level < 400 mg/dl.13
Two-dimensional (2-D) echocardiographic imaging was
performed with Hewlett-Packard/Phillips SONOS 5500
systems (Palo Alto, California, USA) and 2-D
echocardiographic images were acquired from parasternal,
apical, suprasternal and subcostal views at rest. Ejection
fraction and regional wall motion were assessed semi
quantitatively by experienced echo cardiographer.
Coronary angiography was performed by standard Judkin’s
technique after adequate preparation. All findings were
reported after being reviewed by two cardiologists. Dominant
artery was identified, and severity of coronary artery disease
was reported as percentage stenosis. Extent of disease was
analyzed according to the number of vessels affected and
number of lesions present in each patient. Severity of CAD
was evaluated using the Gensini Scoring System.14
All analyses were performed using the Statistical Package for
Social Sciences, version 11.5 (SPSS, Chicago, IL, USA).
Discrete variables are expressed as frequencies, while
continuous variables are expressed as mean ± SD.
Association between two discrete variables was found using
chi-square test. Statistically significant differences between
two means was analyzed using student’s t test and three
means were analyzed using one way analysis of variance
(ANOVA). A two-sided p value of <0.05 was considered
statistically significant.

RESULTS___________________________
A total of 100 patients were enrolled for the present study,
out of which 81 patients were diagnosed with CAD. Incidence
of MetS in CAD was found in 42 patients. The study patients
were allocated into two groups: 56 patients in group I (with
MetS) and 44 patients in group II (without MetS). A higher
prevalence of male patients was found in both the groups
(55.4% vs. 68.2%, p=0.272) with a mean age of 55.32 ± 7.8
and 53.45 ± 10.4 years, respectively (p=0.308). Although, the
findings were non-significant. Majority of the patients were in
higher age group of 41-60 years, with 66.07% patients in the
group I and 68.18% patients in the group II. Male to female
ratio in group I and group II were 1.24: 1 and 2.14: 1,
respectively. Following risk factors were found significantly
higher in group I compared to group II: BMI (26.80 ± 2.80
kg/m2 vs. 24.08 ± 1.87 kg/m2; p<0.001), BMI>25 kg/m2
(71.43% vs. 38.64%; p<0.001), waist/hip ratio (0.93 ± 0.02
vs. 0.91 ± 0.02; p <0.001), and hypertension (60.71% vs.
20.45%; p <0.001). Alcohol consumption was found
significantly higher in group II than group I (40.91% vs.
19.64%; p=0.02). 2-D echo analysis revealed non-significant
association between both the groups (Table 1).
All the components of MetS according to IDF criteria were
significantly higher in group I compared to group II (p<0.005),
except triglycerides (p=0.285) as demonstrated in Table 2.
Fasting blood glucose was the most common component of
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MetS followed by SBP, DBP and HDL. Angiographic profile
of the study population is depicted in Table 3. Out of 100
patients, 72 patients had right dominant vessel, 20 patients
had left dominant vessel and 8 patients had co-dominant
vessel and found more common in male gender.
Significant correlation was found between number of vessels
affected and Gensini score (p<0.01) (Table 4). There was a
significant association found between sex and Gensini score
(p<0.001). Group I had significant higher values of
hypertension (44.47 ± 41.33 vs. 29.16 ± 22.47; p=0.020),
alcohol consumption (46.71 ± 36.66 vs. 31.26 ± 30.05;
p=0.031), and xanthelesma (69.25 ± 35.78 vs. 32.83 ± 30.93;
p=0.002) than group II, whereas group II had significant
higher values of non-critical coronary artery disease as
compared to group I (38.63 ± 32.50 vs. 2.50 ± 1.41; p=0.002),
which is illustrated in Table 5. Low levels of HDL correlated
significantly with the Gensini score (p<0.001) whereas
another components of MetS did not show any significant
correlation with Gensini score (Table 6).
Table 1: Baseline characteristics of the study population
Characteristics

Total (N=100)

Group I (n=56)

Group II (n=44)

p value

Age, years

54.5 ± 9.04

55.32 ± 7.8

53.45 ± 10.4

0.308

Sex
Male

61 (61%)

31 (55.36%)

30 (68.18%)

Female

39 (39%)

25 (44.64%)

14 (31.82%)

0.272

Table 2: Distribution of components of metabolic syndrome in the
study population
Components

Total (N=100)

Waist
circumference (cm)

91.79 ± 8.86

FBS (mg/dl)
Upto 100 mg/dl
Above 100
mg/dl
SBP (mmHg)
Upto 130 mmHg
Above 130
mmHg
DBP (mmHg)
Upto 85 mmHg
Above 85
mmHg

Group I (n=56)

Group II (n=44)

p value

95.25 ± 9.20

87.39 ± 6.09

0.001

109.88 ± 26.91

115.91 ± 26.08

102.2 ± 26.26

<0.001

41 (41%)

14 (25%)

27 (61.36%)
17 (38.64%)

<0.001

123.77 ± 10.34

0.008

59 (59%)

42 (75%)

127.34 ± 11.98

130.14 ± 12.52

62 (62%)

28 (50%)

34 (77.27%)
10 (22.73%)

0.005

74.32 ± 7.79

<0.001

38 (38%)

28 (50%)

77.38 ± 9.13

79.76 ± 9.45

73 (73%)

34 (60.71%)

39 (88.64%)

27 (27%)

22 (39.29%)

5 (11.36%)

0.002

42.00 ± 8.79

44.50 ± 9.60

0.179

55 (55%)

37 (66.07%)

18 (40.91%)

45 (45%)

19 (33.93%)

26 (59.09%)

0.012

147.30 ± 58.16

154.00 ± 63.01

138.77 ± 50.77

0.195

60 (60%)

31 (55.36%)

43.10 ± 9.20

HDL (mg/dl)
Upto 40 mg
(males) or 50
mg (females)
Above 40 mg
(males) or 50
mg (females)
Triglycerides
(mg/dl)
Upto 150 mg/dl

29 (65.91%)

Above 150
40 (40%)
25 (44.64%)
15 (34.09%)
0.285
mg/dl
‡ DBP, diastolic blood pressure; FBS, fasting blood sugar; HDL, high density lipoprotein; SBP,
systolic blood pressure; SD, standard deviation

Risk factors
No of sedentary
hours

4.32 ± 2.38

4.63 ± 2.32

3.93 ± 2.42

0.149

BMI (Kg/m2)

25.60 ± 2.78

26.80 ± 2.80

24.08 ± 1.87

<0.001

<23

12 (12%)

0 (0%)

12 (27.27%)

23-24.9

31 (31%)

16 (28.57%)

15 (34.09%)

>25

57 (57%)

40 (71.43%)

17 (38.64%)

<0.001

Waist/hip ratio

0.92 ± 0.02

0.93 ± 0.02

0.91 ± 0.02

<0.001

Diabetes

42 (42%)

27 (48.21%)

15 (34.09%)

0.15

Hypertension

43 (43%)

34 (60.71%)

9 (20.45%)

<0.001

Alcohol
consumption

29 (29%)

11 (19.64%)

18 (40.91%)

0.02

Smoking

20 (20%)

11 (19.64%)

9 (20.45%)

0.920

Xanthelasma

8 (8%)

8 (14.29%)

0 (0%)

0.009

Bold values indicate statistically significant values.
Data are presented as mean ± SD or n (%).

Table 3: Angiographic profile of study population

LDL (mg/dl)

104.31 ± 30.57

103.45 ± 33.38

105.41 ± 26.92

0.752

Total cholesterol
(mg/dl)

146.88 ± 26.50

153.20 ± 28.30

138.84 ± 21.78

0.007

TLC (cells/mm3)

8714.00 ±
2465.44

8936.37 ±
2572.40

8539.28 ± 2386.83

0.427

Uric acid (mg/dl)

6.04 ± 2.17

6.34 ± 2.40

5.65 ± 1.79

0.116

E.F.< 40%

18 (18%)

12 (21.43%)

6 (13.64%)

0.2

E.F. ≥ 40%

82 (82%)

44 (78.57%)

38 (86.37%)

2D-Echo findings

‡ BMI, body mass index; 2-D, 2-dimensional; E.F., ejection fraction; LDL, low density lipoprotein,
SD, standard deviation; TLC, total leukocyte count
Bold values indicate statistically significant values.
Data are presented as mean ±SD or n (%).
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Vessel affected

Total (N=100)

Group I (n=56)

Group II (n=44)

Normal vessel

12 (12%)

9 (16.07%)

3 (6.82%)

Non-critical

7 (7%)

5 (8.93%)

2 (4.55%)

Single vessel

31 (31%)

16 (28.57%)

15 (34.09%)

Double vessels

20 (20%)

7 (12.5%)

13 (29.55%)

Triple vessels

30 (30%)

19 (33.93%)

11 (25%)

p value

0.07

Data are presented as mean ± SD or n (%).

Table 4: Correlation of number of vessels affected with Gensini score
Variables

Total (N=100)

Normal

1.05 ± 1.54

Single vessel disease

17.25 ± 8.29

Double vessels disease

44.90 ± 16.54

Triple vessels disease

70.70 ± 30.32

p value*

<0.001

* one way analysis of variance (ANOVA) test
Bold values indicate statistically significant value.
Data are presented as mean ± SD or n (%).
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Table 5: Correlation of risk factors with Gensini score
Risk factors
Sex

Diabetes

Gensini Score

p value*

Female

17.69 ± 21.96

<0.001

Male

47.28 ± 33.32

Group I

42.31 ± 40.01

Group II

30.98 ± 25.48

Group I

44.47 ± 41.33

Group II

29.16 ± 22.47

Group I

46.71 ± 36.66

Group II

31.26 ± 30.05

Group I

28.88 ± 25.21

Group II

37.46 ± 34.22

Group I

69.25 ± 35.78

affected and Gensini score (p<0.01), as well as between sex
and Gensini score (p<0.001). 5) Patients with Mets were
significantly associated with hypertension, alcohol
consumption, and xanthelesma. 6) Low levels of HDL were
correlated significantly with the Gensini score (p<0.001).
Table 7: Comparison of metabolic syndrome components with
previous studies

0.087

Components

Hypertension

Alcohol
consumption

Smoking

Xanthelesma

Group II
Non critical CAD

0.020

Group I

FBS (mg/dl)

115.91 ± 26.08 vs. 102.2 ± 26
.26 (p<0.001)

Above 130
mmHg
DBP (mmHg)
Above 85
mmHg

0.002

HDL (mg/dl)

2.50 ± 1.41

Group II

95.25 ± 9.20 vs. 87.3
9 ± 6.09 (p=0.001)

SBP (mmHg)

0.296

38.63 ± 32.50

Above 40 mg
(males) or 50
mg (females)

0.002

‡ CAD, coronary artery disease; SD, standard deviation
* Student’s t test
Bold values indicate statistically significant values.
Data are presented as mean ± SD or n (%).

Triglycerides
(mg/dl)
Above 150
mg/dl

Table 6: Correlation of components of metabolic syndrome with
number of vessel affected
Parameter

Total
vessels

Normal
vessel

Single
vessel

Double
vessels

Triple
vessels

p
value

WC below cut off

28

3

11

6

8

0.506

WC above cut off

72

16

20

14

22

FBS < 100 mg/dl

41

7

15

6

13

FBS ≥ 100 mg/dl

59

12

16

14

17

SBP <130 mmHg

62

13

19

15

15

SBP ≥ 130 mmHg

38

06

12

05

15

DBP <130 mmHg

73

11

23

17

22

DBP ≥ 130 mmHg

27

08

08

03

08

TG < 150 mg/dl

60

14

16

14

16

TG ≥ 150 mg/dl

27

05

15

6

40

HDL below cut off

55

15

23

10

07

HDL above cut off

45

04

8

10

23

0.593

0.307

0.298

0.286

<0.001

‡ DBP, diastolic blood pressure ; FBS, fasting blood sugar; HDL, high density lipoprotein;
SBP, systolic blood pressure; SD, standard deviation; TG, triglycerides; WC, waist
circumference
Bold values indicate statistically significant values.
Data are presented as mean ± SD or n (%).

DISCUSSION________________________
The main findings of the present study can be summarized
as follows: 1) Presence of MetS was significantly associated
with the prevalence of angiographically CAD, emphasizing
the importance of the association between MetS and severity
of CAD. 2) Patients with MetS had fasting blood glucose as
the most common component of MetS followed by SBP, DBP
and HDL. 3) Body mass index>25 kg/m2, waist/hip ratio,
hypertension were substantially higher in patients with MetS
(p<0.05) except xanthelasma and total cholesterol. 4)
Significant correlation was found between number of vessels
International Archives of BioMedical And Clinical Research

Present study
(N=100)

Waist
circumference(cm)

Above 100
mg/dl

0.031

32.83 ± 30.93
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Khanna et al. (20)
(N=200)
97.25 ± 9.14 vs.
89.17 ± 9.49
(p<0.05)
112.01 ± 36.95 vs.
87.83 ± 20.36
(p<0.05)

K. et al. (6)
(N=100)
-

42 (75%) vs. 17 (38.64%)
(p<0.001)

-

42 (73.7%) vs. 21 (48.8%)
(p<0.001)

130.14 ± 12.52 vs. 123.77 ±
10.34 (p=0.008)

-

28 (50%) vs. 10 (22.73%)
(p=0.005)

-

44 (77.2%) vs. 13 (30.2%)
(p<0.001)

79.76 ± 9.45 vs. 74.32 ± 7.79
(p<0.001)

-

-

22 (39.29%) vs. 5 (11.36%)
(p=0.002)

-

-

42.00 ± 8.79 vs. 44.50 ± 9.60
(p=0.179)

32.68 ± 8.15 vs.
35.61 ± 9.72
(p<0.05)

-

19 (33.93%) vs. 26 (59.09%)
(p=0.012)

-

33 (57.9%) vs. 17 (39.5%)
(p =0.069)

154.00 ± 63.01 vs. 138.77 ±
50.77 (p=0.195)

149.61 ± 50.26 vs.
106.91 ± 25.55
(p<0.05)

-

25 (44.64%) vs. 15 (34.09%)
(p=0.285)

-

42 (73.7%) vs. 12 (27.9%)
(p<0.001)

‡ DBP, diastolic blood pressure ; FBS, fasting blood sugar; HDL, high density lipoprotein; SBP, systolic blood
pressure; SD, standard deviation
Bold values indicate statistically significant value.
Data are presented as mean ± SD or n (%).

Metabolic syndrome, also designated as Reaven’s syndrome
and syndrome X, is a cluster of five factors that includes
abdominal obesity, hypertension, high triglycerides levels,
insulin resistance, and low HDL-cholesterol levels. These all
factors are characterized by following salient four traits:
atherogenic dyslipidemia, visceral obesity, insulin resistance,
and endothelial dysfunction.14,15 In the present study, MetS
incidence in CAD was 51.8%, which was consistent with
previous angiographic studies that showed MetS prevalence
of 46%,16 49.2%.17 However, the present findings are in
discordant with other angiographic studies that found higher
prevalence of MetS in CAD as 61%,18 66.2%19 and 77%.20
Furthermore, in comparison with prior studies as
demonstrated in Table 7, the present study found significant
higher values of the MetS components by IDF guidelines in
group I (patients with MetS), except triglycerides (p=0.285).
Fasting blood glucose was the most common component of
MetS followed by SBP, DBP and HDL in the patients with
MetS. Therefore, early identification of CAD severity is of
paramount importance for the treatment of patients with
MetS.
Another striking finding of the present study was that patients
with MetS compared to the patients without MetS had
significantly higher values of BMI>25 kg/m2, waist/hip ratio,
hypertension. Furthermore, a significantly higher prevalence
of male gender was documented in the patients with MetS,
which is discordant with finding of Konstantinou et al.18 who
had found female as more prominent in the patients with
MetS. In the present study, patients with MetS exhibited
higher atherosclerotic burden in terms of number of diseased
vessels and the prevalence of single (28.57%) and triple
disease (33.93%) was found higher in those with MetS than
those without MetS; although it was non-significant. Similar
to our study findings, Hassanin et al.,21 Afsana et al.22 found
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higher prevalence of single vessel disease (24.05% and
30.7%) in their respective studies. Mahalle et al.23 and
Sukhija et al.24 found the triple vessel (52.3% and 45%) as
the most common affected vessel.
It has now well established that Gensini score, a novel
scoring method, assesses both coronary artery morphology
and percentage of stenosis that are related to long-term
cardiovascular events. This score based on clinical risk
factors may estimates the cardiac prognosis.25 The severity
of CAD in patients with Mets and without MetS was
compared via Gensini score in the current study. The present
study found significant correlation between number of
vessels affected and Gensini score (p<0.01), as well as
between sex and Gensini score (p<0.001). Hypertension,
alcohol consumption, xanthelesma were much more
prominent risk factors in the patients with MetS than those
without MetS. Low levels of HDL was the most common
component of MetS, which can affect severity of CAD.
Although the present study demonstrated a substantial
connection between MetS and severity of CAD in patients
who underwent coronary angiography via Gensini score,
further clinical studies are yet to be investigated.
The present study has some limitations that need to be
addressed. Firstly, this was a single-center, cross-sectional
study with small sample size and no follow-up data, so this
study is not representative for the general Indian population
but only for a region. Secondly, it is difficult to ascertain a
causal association between MetS and severity of CAD in
patients who underwent coronary angiography since no data
from follow-up was assessed and patients only had a single
coronary angiogram. Thirdly, majority of the patients were
taking anti-hypertensive and anti-diabetic medications that
could affect the biochemical measurements. Fourthly, this
was an angiographic study so the angiographic
measurements may be erroneous due to the differences in
results acquired by the intravascular ultrasonography in
varied vessel morphology and plaque volume. Future
prospective, large-scale studies should be warranted.
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CONCLUSION_______________________
Metabolic syndrome was found to be more common in
patients with CAD thus suggesting that it is linked to the
severity of CAD. Higher the number of metabolic anomalies,
more worse will be the severity of CAD. Gensini score is
strongly associated with the degree of CAD and may be used
to distinguish patients at a high risk for CAD.
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