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heart disease had been the leading reason for mortality e 100 patients fuling the inclusion criteria were
was the twentieth century. at high prevalence persisted sampled from a 483 patients (where 383 were excluded).
into the twenty- rst century. In 2022, the World Health All studied cases were subjected to Full history tak
Organization (WHO) statistics about CVD showed. ing and clinical examination, fullling the following
According to estimates, 17.9 million deaths worldwide data: birth date, gender, hypertension (described as
in 2019 were attributable to CVDs, or thirty-two percent Blood Pressure 130/80 mmHg or being on therapy for
of all fatalities. Heart attacks and strokes were to blamediagnosed hypertension) (2018 European Society of
for eighty- ve percent of these deaths [1]. Cardiology Guidelines for management of arterial hyper
In low-and middle-income nations, CVD deaths tension). Diabetes Mellitus (de nite as Glycated hemo
account for over seventy-ve percent of all fatalities. globin HBA1C>6.5 percent) (2018 American Diabetes
By addressing behavioral risk factors like tobacco useAssociation guidelines for Classi cation and Diagho
unhealthy eating and obesity, inactivity, and problem sis of Diabetes), smoking, family history of IHD, Blood
atic alcohol consumption, many cardiovascular illnessesPressure Measurement: 2 o ce BP reading during set
could be avoided [2]. ting and relaxed in 2 limbs, divided by three minutes
Hence with this high prevalence of Coronary Artery (not receiving tea or co ee at past two hours), cardiac
Disease (CAD), a signi cant decrease in morbidity andexamination(as regard signs of cardiomegaly, previous
death must follow the accurate detection of those whosurgery, abnormal auscultatory ndings as a murmur,
will benet most from cardiovascular risk reduction. pulmonary rales, pericardial rub).
Still, the question is how competent is the Systematic All patients were subject to a 12-lead Surface eleetro
COronary Risk Evaluation (HeartScore) in predicting and cardiogram (ECG) and Routine laboratory investigations

subsequent primary prevention of CAD? with particular concern on Serum creatinine (reference
range: 0.5-1.5 mg/dL). Complete lipid prole. HbAlc
Aim of work (normal up to 6.5%). en Calculating HeartScore for

To evaluate the correlation between cardiovascular riskeach patient: To estimate CAD risk at ten years: the low-

assessed by the European HeartScore and the extent ofsk group scored less than 1%, the moderate-risk group
atherosclerotic CAD a ection among a random sample scored 1:5%, the high-risk group scored 5:10%, and the
of Egyptian patients assessed by Multislice Computedvery high-risk group scored more than 10% (Fig. 1).

Tomography (MSCT) due to chest pain complaints. Coronary multi-detector computed tomography: All
studied cases underwent a gated CT angiography using
Methods a dual source scanner that produces enhanced coronary

is observational cross-sectional study was conducted tree visibility. All coronary arteries have been assessed at
at Ain Shams University Hospital from Feb 2019 to Janvarious stages of the cardiac cycle by acquiring thin slice
2020. is study enrolled 100 Egyptian patients who Sects. (0.6 mm) until reaching the ideal stage for reeon
presented for MSCT coronary angiography scan. Writ struction. All scans began with a non-contrast improved
ten informed consent was taken from all studied casesscan for coronary calcium score to rule out studied cases
involved in the research. ey were divided based on with dense coronary calci cation. Coronary artery cal
HeartScore risk SCORE into very high risk, high risk,cium SCORE [pixel or pixels with a density greater than
intermediate risk, and low risk. 130 Houns eld units (0.18mm?pixel) were considered
Inclusion criteria All patients aged40 years presented 1]. Representative histological sections were stained after
to MSCT coronary angiography for assessment of atypi each artery had been split into appropriate three-mm
cal chest pain or undergoing MSCT as part of a pre-oper segments. Each studied case’s Coronary Artery Calcium
ative non-cardiac surgery workup. (N.B. HeartScore wasScore (CACS) was recorded as a whole. Studied patients
studied on age 40 years or older). were then classied as follows based on total CACS
Exclusion criteria Dye allergy. Renal impairment (cre value: Having no calcium (total SCORED), Low (total
atinine>1.5). Di culties in performing CT, such as inad SCORE=1-100), Moderate (total SCORE 101-400), or
equate breath holding, Patients with typical chest painSevere (total SCORE >400).
or electrocardiograph ECG changes suggest ischemia. MSCT coronary angiograms were used to detect
(ST depression, Pathological Qs, Bundle branch block)obstructive CAD (luminal narrowing of more than fty
Previous history of invasive coronary maneuvers, Percupercent). Vessels were subsequently categorized as fol
taneous Coronary Intervention (PCI), Coronary Artery lows: perfectly normal having atherosclerotic lesions less
Bypass Graft (CABG) or recent myocardial infarction. than fty percent of luminal diameter, and nonobstruc
Patients with irregular heart rhythm ex: Atrial brillation tive CAD. If atherosclerotic lesions cover more than fty
and frequent premature ventricular contractions (PVCs). percent of the luminal diameter, you have obstructive
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Fig. 1 HeartScore chart: In populations in nations with high cardiovascular risk, the ten-year risk of fatal cardiovascular disease [3]

CAD. ere was a discussion of the prevalence of CAD Statistical method
(both obstructive and nonobstructive CAD) and whether Using IBM SPSS Statistics (Statistical Package for
obstructive CAD a ected only one vessel (single-vesselSocial Sciences) software version 28.0, IBM Corp.,-Chi

disease) or two or three vessels (multivessel disease).

Statistical analysis (before commencing selectin)
statement

cago, USA, 2021, gathered data were coded, tabulated,
and statistically evaluated. Shapiro-Wilk tests are used
to determine if quantitative data are normally distrib
uted. If they are, they are compared using independent
t-tests (between 2 separate groups) and ANOVA tests

A sample size of at least 97 subjects results in a two-side@ independent groups). Chi-square and Fisher’'s Exact
95% con dence interval with a width of 0.199 if the value tests can compare qualitative data expressed as Aum

of x is 0.700 and the standard deviation SD(x), is 0.5®bers and percentages for variables with low expected

(Power Analysis and Sample Size Software, 2009). e values.

e post hoc Bonferroni test was utilized.

categorical variables will be expressed as numbers angeceiver Operating (ROC) curve was used to evalu

percentages, and continuous variables as the me&D.

ate how well various tests performed at di erentiating

e variables will be compared using the Chi-square test among various groups. palues below 0.050 had been
for categorical variables and independent samples t-test

for continuous variables with equal variance.
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Table 1 Demographic features and medical history of cases Table 2 shows the clinical and lab results among the
Features Mean +SD Range studied sample.
Table 3 shows that: HEARTSCORE among the studied
Years old 56.6+87 40-69 cases where 32% had moderate risk, 39% had high risk
N % while 6% were low, and 23% were very high.
Table 4 showed that: Coronary artery calcium SCORE
Sex among the studied cases where 36% were in the zero
Male 63 630 group, 37% were in the mild group while 19% were in the
Female 37 370 moderate group, and 8% were in the severe group.
Hypertension 62 620 Table 5 shows that: Only 37% of the studied cases
Diabetes mellitus 39 300 had normal MSCT, 39% had Nonobstructive Coronary
Smoking 28 280 Artery Disease (Non-OCAD), and 24% had Obstructive
Family history of IHD 5 50 CAD (OCAD).

e left anterior descending artery was the most fre
quently impacted coronary artery; found in 50 patients
Table 2 Clinical and laboratory results among patients (50% of the whole studied cases) and 14 patients in the
OCAD group (58% of the OCAD group).

Items Mean +SD Range

SBP (mmHg) 136.9+16.2 110.0-190.0 From Table 6, it was found that

DBP (mmHg) 821+89 70.0-100.0 e normal group was younger in age (mean 52 years
Creatinine (mg/dL) 09+02 04-13 versus 59 years in the disease group), and they had-aver
Total cholesterol (mg/dL) 24834372 26.0-312.0 age blood pressure measurement values (versus the dis
Triglycerides (mg/dL) 154.7+203 800-2260  eased group where the majority had hypertension and it
HDL (mg/dL) 404+45 30.0-52.0 was the most signi cant and frequent risk factor).

LDL (mg/dL) 176.7+275 103.0-235.0 Most of the normal group were non-smokers (about

o . . . o
SBP Systolic Blood Pressure, DBP Diastolic Blood Pressure, HDL High Density 84 A)) versus the diseased group, In which 46% were
Lipoprotein, and LDL Low Density Lipoprotein smokers.

e normal group had a higher HDL levels (mean HDL

) o ) _ 42 mg/dl) versus the diseased group (mean HDL 39 mg/
considered signi cant, while values over this threshold dl).

were considered non-signi cant. HEARTSCORE had been lowest in the normal group,
followed by the Nonobstructive Coronary Artery Dis
Results ease (Non-OCAD) group, and greatest in the Obstructive

e study included 100 patients. eir baseline demo- CAD (OCAD) group; variations were signi cant among

graphics and medical history are found in the following all groups. (p value <0.001).

Table 2. Coronary artery calcium SCORE was signicantly
Table 1 showed that of the studied population: two lower in the normal group (p value £0.001) with no var

third were males, with an average aged of 56 years, an@tions among non-OCAD and OCAD groups.

less than two-thirds of patients had hypertension. More

than one-third of patients had diabetes mellitus. More

than one-quarter of the studied cases were smokers.

minority of subjects had a Family history of premature

CAD.

Table 3 HEARTSCORE among the studied cases

rom Table 7, it was found that

EARTSCORE had been lowest in the normal group,
followed by the non-OCAD group, and highest in the
OCAD group; variations had been signi cant among all
groups. Coronary artery calcium score had been lower
Items Mean +SD in the normal group, with no di erences among non-
OCAD and OCAD groups.

EARTSCORE 09242 From Table8 HeartScore and Coronary artery calcium
N SCOREs had moderate diagnostic performance in-dif
Low<1% 6 ferentiating normal form abnormal (with the best cuto
Moderate 1:<5 3 below 2 for HeartScore and below 6 for Calcium score).
High>5:<10 39 However, HEART and Coronary artery calcium SCOREs

Very high>10 23
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Table 4 Coronary artery calcium SCORE among cases

Items Mean +SD

Coronary artery calcium SCORE 104.6 +184.6
N

No: Zero 36

Mild 1. 100 37

Mod 101: 400 19

Severe>400 8

Table 5 Final diagnosis of the studied cases

Characteristics N %
Multislice CT coronary angiography Normal 37 370
Non-OCAD 39 390
OCAD 24 240
A ected coronary arteries Left anterior descending 50 50.0
Right 41 410
Left circumflex 36 360
Left main 1 10
A ected coronary arteries in cases  Left anterior descending 14 583
with OCAD (total =24) Right 13 542
Left circumflex 9 375
Left main 1 42

Page 50of 11

had poor diagnostic performance in dierentiating
OCAD from non-OCAD grades.

From Table 9, it was found that

A HEARTSCORE> 2.0 had the best sensitivity, Negative
Predictive Value, and Negative likelihood ratio. A
HEARTSCORE=> 8.0 had the best speci city, Positive
Predictive Value, and Positive likelihood ratio.

Coronary artery calcium SCOREG6.0 had the best-bal
anced characteristics; Youden’s index, Diagnostic accu
racy, and Diagnostic odds ratio.

Table 10 indicates that: Smoking was more frequent in
patients with single-vessel disease than the multivessel
disease.

Table 11 shows that HeartScore could not di erenti
ate between single-vessel disease and multivessel disease
groups. (p value ~ 0.999).0n the other hand, Coronary
artery calcium score had a statistically weak ability to-dif
ferentiate between single vessel disease and multivessel
disease groups. (p value ~ 0.047).

Table 12 and Fig.2 show that HEART and Coronary
artery calcium SCOREs had no statically signi cant Gut
0 point in diagnosing multivessel a ection (Figs. 3, 4).

Discussion

Cardiovascular risk prediction aids in personalizing kfe
style, risk factor modi cation, and care by identifying
high-risk individuals who require immediate and more

Table 6 Comparison according to Multislice CT coronary angiography regarding demographic, clinical, and laboratory findings

Variables Normal (N=37) Non-OCAD (N=39) OCAD (N=24) p value
Age (years) 52.1+90a 592+7.1b 59.6+7.8b ~<0.001*
Sex

Male 19 (51.4%) 26 (66.7%) 18 (75.0%) #0.145

Female 18 (48.6%) 13 (33.3%) 6 (25.0%)
Hypertension 17 (45.9%)a 28 (71.8%)b 17 (70.8%)b #0.040*
Diabetes mellitus 13 (35.1%) 12 (30.8%) 14 (58.3%) #0.078
Smoking 6 (16.2%)a 11 (28.2%)ab 11 (45.8%)b #0.042*
Family history of IHD 2 (5.4%) 2 (5.1%) 1(4.2%) §0.999
SBP (mmHg) 129.7+114a 140.3+16.0b 1423+19.2b ~0.002*
DBP (mmHg) 786+81a 84.1+89b 84.0+9.0b ~0.013*
Creatinine (mg/dL) 09+02 09+02 09+01 ~0.997
Total cholesterol (mg/dL) 2382472 2548+294 253.0+280 ~0.117
Triglycerides (mg/dL) 1545+175 1533+21.0 157.1+236 ~0.773
HDL (mg/dL) 420+44a 395+42b 394 +46b ~0.019*
LDL (mg/dL) 168.3+29.8 1826251 180.2+252 ~0.059
HeartScore 28+23a 75+51b 12.3+88c ~<0.001*
Coronary artery calcium score 12.2+48.0a 1489+ 208.7b 1753+221.1b ~<0.001*

Bold: A p-value less than 0.05 (typically < 0.05) is statistically signi cant

~ANOVA test. #Chi square test. §Fisher’s Exact test. *Signi cant Homogenous groups had the same symbol “a,b,c" based on the post hoc Bonferroni test
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Table 7 Comparison according to Multislice CT coronary angiography regarding HEART and Coronary artery calcium SCOREs

Variables Normal (N=37) Non-OCAD (N=39) OCAD (N=24) p value
HEARTSCORE

HEARTSCORE 28+23a 75+51b 12.3+88c ~<0.001*
HEART grades

Low<1% 6 (16.2%) 0 (0.0%) 0 (0.0%) §<0.001*
Moderate 1:<5 20 (54.1%) 11 (28.2%) 1(4.2%)

High>5:<10 11 (29.7%) 17 (43.6%) 11 (45.8%)

Very high>10 0 (0.0%)a 11 (28.2%)b 12 (50.0%)c

Coronary artery calcium SCORE

CAC SCORE 12.2 +480a 148.9+208.7b 1753+2211b ~<0.001*
CAC grades

No: Zero 30 (81.1%)a 4(10.3%)b 2(8.3%)b §<0.001*
Mild 1: 100 5 (13.5%) 22 (56.4%) 10 (41.7%)

Mod 101: 400 2 (5.4%) 8(20.5%) 9 (37.5%)

Severe >400 0 (0.0%) 5(12.8%) 3(12.5%)

Bold: A p-value less than 0.05 (typically < 0.05) is statistically signi cant
~ANOVA test. §Fisher’s Exact test. *Signi cant Homogenous groups had the same symbol "a,b,c" based on the post hoc Bonferroni test

aggressive intervention and modifying the intensity of endpoints used to develop risk scoring system, which
preventative actions. was intended to avoid earlier stages of the disease. In
As coronary atherosclerosis is a prevalent health issueaddition, multislice computed tomography provided a
everyone should receive lifestyle counseling and helmoninvasive window to examine calcium scores and the
reduce risk factors; however, the level of e ort may vary.existence of CAD.
For example, it has been proven that high-risk patients Our study questioned the dierentiating ability of
reap the greatest absolute risk reduction from choles HeartScore and CACS between:
terol-lowering therapy. Because of this, the strength of all 1. Normal and diseased.
prevention recommendations is based on the risk level. 2. OCAD and Non-OCAD.
While Systematic Coronary Risk Evaluation had been 3. Single vessel disease (SVD) and Multivessel Disease
created to estimate the risk of cardiovascular death, -cur (MVD).
rently employed risk estimation assesses established risk To our knowledge, that is the rst research to test the
factors at a single time point to forecast the ten-year riskHeartScore model in CAD detection.
of events [4]. Our study included 100 patients who underwent
Coronary artery disease is regarded as a sequence thtSCT-CA and had no sure symptoms or signs of CAD.
starts in adolescence with few alterations and culminatesA detailed history, examination, review of lab results,
with clinical occurrences, some of which can be fatal [5].ECG, HeartScore calculation, CACS, and a coronary
It was fair to seek for correlation between HeartScoreangiogram were done for all patients.
and silent atherosclerosis given the "hard" character of

Table 8 Diagnostic performance of HEART and Coronary artery calcium SCOREs in di erentiating: Normal form abnormal and OCAD
from non-OCAD

SCOREs AUC SE p value 95% ClI Cut point
Normal from abnormal grades
HEART 0.854 0.037 <0.001* 0.782-0.925 >20

>80
Coronary artery calcium 0.898 0.036 <0.001* 0.829-0.968 >6.0
OCAD from Non-OCAD grades
HEART 0671 0071 0.054 0.532-0.810 Not applicable
Coronary artery calcium 0.557 0.075 0.449 0.410-0.705

Bold: A p-value less than 0.05 (typically < 0.05) is statistically signi cant
AUC: Area under the curve. SE: Standard error. Cl: Con dence interval, *signi cant



Elkhoraiby et al. Egypt J Radiol Nucl Med (2023) 5484 Page 7 of 11

Table 9 Diagnostic features of HEART and Coronary artery calcium SCORES cut points in diagnosing abnormal Multislice CT coronary
angiography grades

Characteristics HEARTSCORE>2.0 HEARTSCORE >8.0 CACS>6.0

Value 95% ClI Value 95% ClI Value 95% ClI
Sensitivity 95.2% 86.7%-99.0% 47.6% 34.9%-60.6% 85.7% 74.6%-93.3%
Specificity 45.9% 29.5%-63.1% 97.3% 85.8%-99.9% 89.2% 74.6%-97.0%
DA 77.0% 67.5%-84.8% 66.0% 55.8%—75.2% 87.0% 78.8%-92.9%
Yl 412% 24.3%-58.1% 44.9% 31.5%-58.3% 74.9% 61.7%-88.1%
PPV 75.0% 64.1%-84.0% 96.8% 83.3%-99.9% 93.1% 83.3%-98.1%
NPV 85.0% 62.1%-96.8% 52.2% 39.8%—64.4% 78.6% 63.2%—-89.7%
LR+ 176 1.30-2.38 17.62 2.51-123.91 793 313-20.11
LR- 0.10 0.03-0.33 054 0.42-0.69 0.16 0.09-0.30
DOR 17.00 451-64.12 3273 4.22-253.61 49.50 14.11-173.62

Bold-underline: A p-value less than 0.05 (typically < 0.05) is statistically signi cant

Cl: Con dence interval. DA: Diagnostic accuracy. YI: Youden's index PPV: Positive Predictive value. NPV: Negative Predictive value. LR +: Positive likelihood ratio. LR-:
Negative likelihood ratio. DOR: Diagnostic odds ratio

Table 10 Demographic, clinical, and laboratory findings Table11 HEART and Coronary artery calcium SCOREs
Comparison according to a ected vessels number Single Vessel ~ Comparison according to a ected vessels number (SVD vs MVD)
disease (SVD) or Multivessel Disease (MVD)

Variables Single (N=24) Multiple (N=39) p value
Variables Single (N=24) Multiple (N=39) pvalue LEARTSCORE
Age (years) 57884 60365 ~0.202 HEARTSCORE 93+66 93+75 0999
Gender HEART grades
Male 17 (70.8%) 27 (69.2%) #0.893 Low<1% 0 (0.0%) 0(0.0%) #0.931
Female 7 (29.2%) 12 (30.8%) Moderate 1:<5 4 (16.7%) 8 (20.5%)
Hypertension 15 (62.5%) 30 (76.9%) #0.218 High>5:<10 11 (45.8%) 17 (43.6%)
Diabetes mellitus 10 (41.7%) 16 (41.0%) #0.960 Very high>10 9(37.5%) 14 (35.9%)
Smoking 12 (50.0%) 10 (25.6%) #0.049*  Coronary artery calcium SCORE
SBP (mmHg) 1415+20.0 1408+154 ~0.878 CAC SCORE 1175+158.8 226.3+268.3 ~0.047*
DBP (mmHg) 848+87 836+9.0 ~0.604 CAC grades
Creatinine (mg/dL) 10+01 09+02 ~0.398 No: Zero 2 (8.3%) 4(10.3%) 80.168
Total cholesterol (mg/  249.3+281 257.1+29.0 ~0.293 Mild 1: 100 11 (45.8%) 21 (53.8%)
di) Mod 101:400 5 (20.8%) 12 (308%)
Triglycerides (mg/dL) 14994237 157.8+204 ~0.169 Severe>400 6 (25.0%) 2 (5.1%)
HDL (mg/dL) 406+36 38.7+46 ~0.086 - - — —
Bold: A p-value less than 0.05 (typically < 0.05) is statistically signi cant
LDL (mg/dL) 1815+239 181.8+25.9 ~0.964

~ndependent t-test. #Chi square test. §Fisher’s Exact test. *Signi cant

Bold: A p-value less than 0.05 (typically < 0.05) is statistically signi cant

~Independent t-test. #Chi square test. §Fisher’s Exact test. *Signi cant . .
Table 12 Diagnostic performance of HEART and Coronary artery

calcium SCOREs in diagnosing multivessel a ection

Of this patient sample, 63 were males, 62 were hyperSCOREs AUC SE  pvalue 95%Cl Cut point
tensive patients, 39 were diabetics, and 28 were smok, 0503 0078 0966  0350-0656 Notapplicable
ers. e mean age was 56.6, the mean HeartScore Was,, ..., 067 0076 0157  0458-0755 Notapplcable
6.9, and the mean CACS was 104.6 artery cal-

Regarding angiography results, 37 patients were -norcium
mal, and 67 were diseased. Of the diseased group, 2dic: Areaunder the curve. SE: Standard error. CI: Con dence interval
patients had OCAD and 39 had MVD (of whom ten

patients had OCAD and 29 had non-OCAD). CAD ; diti E in the ab
Our research showed that even in people at mod was a requent condition. Even in the absence
of typical symptoms of CAD, MSCT revealed coro

nary lesions in sixty-three percent of individuals in our

erate risk of experiencing a cardiovascular incident,
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at was in concordance with (Eyuboglu et al. 2020),
who studied 400 and 52 hypertensive studied cases with
an invasive coronary angiogram, Synergy between Percu
taneous Coronary Intervention with Taxus and Cardiac
Surgery (Syntax) score, and HeartScore and stated that
the frequency of stenotic CAD and mean SYNTAX score,
had been higher in moderate HeartScore group cem
pared to studied cases with low HeartScore group [7].

In addition, (Garcia-Lledé et al. 2016), who studied
582 Patients for the relation between risk-scoring mod
els and coronary atherosclerosis detected on MSCT-CA,
—HEART score reported that coronary atherosclerosis is a common eon
—CACS dition in individuals considered at low or intermediate
risk of developing cardiovascular events [8].

Hypertension was the most common risk factor among
the studied population. Statistically, it was signi cantly
least prevalent in the normal group, with no di erences

1 - Specificity among the Non-OCAD and the OCAD groups.
Fig. 2 ROC curve for HEART and Coronary artery calcium SCORES in at was concordant with (Reda et al. 2021) study that
diagnosing multivessel a ection reported that hypertension was the second common
est risk factor after abdominal obesity among Egyptian
patients presenting with ACS [6].
sample, with more than one-third having obstructive  Also (Eyuboglu et al. 2020) stated that the genesis and
plaques ( fty percent lumen narrowing). Furthermore, progression of coronary atherosclerosis, from endothelial
although the percentage of studied cases with cero dysfunction to symptomatic obstructive CAD, were cen
nary lesions who were considered to be at low risk bysistently linked to elevated blood pressure. Hypertension
HeartScore was 0, the percentage of studied cases witlyas the most signi cant modi able risk factor for these
coronary lesions who were supposed to be at moderateonnections [7].
risk by HeartScore was not low (thirty-seven percent). Smoking statistically was signi cantly less prevalent in
High-risk patients had rarely been free of coronary the normal group than in the diseased group, with no dif
calci cation. ferences among the non-OCAD and other groups.

at was concordant with the Egyptian registry of  HDL statistically was highest in the normal group with
acute coronary syndromes run by Reda et al. 2021 wheo di erences among non-OCAD and OCAD groups.
conducted a study of 3224 patients presented with ACS ese were concordant with Roth et al. (2021), who
to evaluate risk factors. He reported that atherosele underwent a review article about the last 30-year global
rotic CAD is a common problem in Egypt and the prev burden of cardiovascular disease and risk factors and

alence of premature ACS (existence of ACS before theoncluded that high HDL was least associated with the
age of fty- ve in males and sixty- ve in females) was

51% (of the 3224 patients) [6

1.0

0.8

0.6

Sensitivity

0.4

0.2

0.0 0.2 04 0.6 0.8 1.0

Fig. 3 Shownis a CT coronary angiogram of a female patient, 54-year old, hypertensive, dyslipidemic with negative family history for CAD. She
experienced recurrent attacks of non-specific chest pain that occasionally radiate to her left arm. Resting ECG had no ischemic changes. Multislice
Computed Tomography Coronary Angiogram (MSCT-CA) was requested to rule out significant coronary artery disease. HeartScore =1 (moderate
risk), MSCT shows normal coronaries
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Fig. 4 Shownisa CT coronary angiogram of a 60-year-old male patient chronic heavy smoker, dyslipidemic, and hypertensive. For the previous
few months, he experienced recurrent attacks of retro-sternal chest pain that were precipitated by e ort and relieved by rest. Resting ECG had no
ischemic changes. HeartScore = 24 (very high risk) and CACS =215.MSCT-CA images show significant distal left main and significant proximal LAD.
RCA and LCX are free from significant disease

disease and seemed protective while smoking was highly Breuckmann et al. (2016), who studied 618 patients,

associated with it [9]. average age 75, presented with atrial brillation and
LDL levels showed no statically signi cant di erence chest pain, and after cardioversion, all had MSCT-CA
between normal and abnormal studied cases. and CACS, and he reported that calcium score might

at was concordant with (Fujimoto et al. 2015), who be used as a surrogate marker of risk detection in stud
studied asymptotic 2238 consecutive studied cases withied cases with chest pain [11].
out known coronary artery disease who underwent cero In addition (Michaud et al. 2021) studied postmortem
nary CT angiography and CACS to screen for CAD andcoronary artery calcium scores in cases of myocardial
reported that low-density lipoprotein cholesterol level, a infarction and reported that 0 or low CACS on unen
well-known risk factor of cardiac event, was not predic hanced Postmortem CT could not exclude ACAD and
tor [10]. CACS rises signi cantly with years old (walue <0.05)
Our study showed that the ability of the HeartScore and did not nd a relationship with sex, body weight,
and the CACS to predict CAD (di erentiate normal and body mass index, and heart weight [12].
diseased) was good with the best cuto : HeartScer2 Williams et al., who studied 14,759 asymptomatic
( for disease exclusion) and CAGS (for disease inclu patients referred for assessment of CAC scanning using
sion). (receiver operating characteristic area below theelectron beam tomography and followed up for about
curve is 0.8 for both). six years, informed that mortality was positively associ
70% of the patients in the normal coronary angiogramated with an increasing calci cation [13].
group had low and moderate HeartScore while 80% of Adelhoefer et al. 2020 worked through the CAC Ceon
the diseased group had at least a high HeartScore (if nosortium study and established that while studied cases
very high). with a CAC score higher than 1000 represent a distinct
is was in accordance with (Garcia-Lledd et al. 2016), high-risk group (i.e., good positive) and on the other
who studied 582 patients for the relation between risk- hand, a CAC score of Zero could be a reliable negative
scoring models and coronary atherosclerosis detectedisk factor for developing cardiovascular disease and
on MSCT-CA and reported that studied cases with no for disease-speci ¢ mortality, this could be explained
lesions had much lower HeartScore risk than those withby two reasons: rst, the group studied was a random
those diseased “any extent of coronary disease” and hgample of asymptomatic healthy individuals, second, all
reported that the ability of the HeartScore risk and CACS had a mean follow up of 12 years [14].
to predict CAD was accepted [8].
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Our study demonstrated that the HeartScore and the of percentage points, up or down). is renders detection
CACS couldn't di erentiate between OCAD and Non- of the score level from which it is proposed to start or
OCAD. (receiver operating characteristic area belowchange treatment very challenging. In addition, there is
the curve for HeartScore and CACS were 0.6 and 0.5n0 long-term follow-up.
respectively, and there was not a static cuto .)

is was in accordance with (Garcia-Lled6 et al. Conclusions
2016), who reported that Although variations were From a clinical point of view, our research suggests that
negligible and even nonsigni cant, the estimated risk of HeartScore and CACS have moderate value in predicting
studied cases with obstructive lesions was higher tharCAD.
those with nonobstructive lesions [8

at was in concordance with Cherukuri et al. -

. . Abbreviations
(2021), who ran a review of the literature on CACS and Cardiovascular disease

reported that calcium score has low speci city for diag cap Coronary Artery Disease
nosing obstructive CAD [15]_ SCORE Systematic COronary Risk Evaluation
CAC Coronary Artery Calcium
On the other hand, (Breuckmann et al. 2016) statedcacs  coronary Artery Calcium Score

that CACS had been shown to discriminate amongecc Electrocardiograph
those studied cases with and without obstructive mggm mu::!'g:!cegompuieglomogfapﬂyc A
. . - ulti-Slice Computed Tomography Coronary Angiogram
IeS|.ons. Still, that study was done on pnly 73 Germanyp Multivessel Disease
patients who presented with chest pain which makesocap  Obstructive Coronary Artery Disease
it already a higher risk group also statically cuto Non-OCAD Non—ObstructlveCoronaryArteryDlsease
| d fi dicti | t id dPC Percutaneous Coronary Intervention
value and negative predictive value were not provided csgg Coronary Artery Bypass Graft
In addition, the de nition of “obstructive” was not HbAlc  Glycated hemoglobin

declared [11]. SBP Systolic Blood Pressure
DBP Diastolic Blood Pressure
Our study demonstrated.that .both the HeartScore ., High-Density Lipoprotein
nor the CACS could not di erentiate SVD and MVD. LbL Low-Density Lipoprotein
(receiver operating characteristic area below curve wereto¢ Receiver Operating Curve

Syntax Synergy between Percutaneous Coronary Intervention
with Taxus and Cardiac Surgery

0.5 and 0.6 respectively).
at was concordant with (Gupta et al. 2022), who
reviewed CAC and radiological assessment methods-con/cknowledgements , _ ,
. . . To all the participants for their cooperation and patience.
cerning plaque composition and stated that CAC scoring
technigues do not take into account risk conferred by the Author contributions
number of lesions [16]. AE, AT, and YE conceived of the presented idea. AE and AT developed the

. . . theory and performed the computations. NO and YE verified the analytical

AISO (Kammek et al. 2015) studied 164 studied CaSER\ethods. NO encouraged AE to collect the data and supervised the findings
without known CAD, 123 (seventy- ve percent) men and of this work. All authors discussed the results and contributed to the final
sixty (thirty-seven percent) women having type 1l dia manuscript. All authors have read and approved the manuscript.
betes, renal insu ciency, left ventricular dilatation, and Funding
other cardiac problems. e mean age of these patients Notapplicable.
was 6k 12 years. ey reported that as regard recogni . )
. f Iti | CAD. th s f CAC | Availability of data and materials
tion of multivesse » the sensitivity o was 10W 1pe authors confirm that all data supporting the finding of the study are
(41%) [17]. available within the article and the raw data supporting the findings were

Hence to conclude the answers of the three maing9enerated and available at the corresponding author on request.
research questions, ability of HeartScore and CACS to _
di erentiate normal from diseased is moderate but their Declarations
ability was poor to di erentiate OCAD and Non-OCAD  ¢ics approval and consent to participate

and also in di erentiation between Single vessel diseasenformed written consents were taken from the patients, the study was
and Multivessel Disease. approved by ethical committee of Ain Shams University, faculty of medicine
(2018-11-17).

Limitations Consent for publication

Data are dependent on a single-center observationafl participants included in the research gave written consent to publish the
. . ! . data included in the study. Authors accepted to publish the paper.

research. e number of patients involved is considered

small. Risk factors are dynamic (changes in the bloodtompetinginterests

pressure level and minor alterations in |ipidS from one The authors declare that they have no competing of interests.

day to another can change studied cases’ risks by a couple
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