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Abstract

Objective: the calcium score is the best predictor for the coronary artery disease.

Patients: Fourty eight patients admitted to Al-Hussain General Teaching Hospital and to the Iraqgi
medical center in karbala, and 18healthy controls were included in this study which lasted from
November/2010 to September/2011. The patients included 34males and 14 females, their ages ranged
from 19-84 years, witha mean age of 58.63 years. Those patients were divided into male and female
subgroups.As well as, the healthy controls were matched in age and sex with them.

The patients are classified in many groups according to the risk factors The ages of these groups are
divided as follows: the first group (30-50 years) ; the second group (>51years) .

Results: This study demonstrated that The calcium score and the biochemical parameters (lipid profile
&glucose level), have highly significant to the coronary artery disease (p<0.000 ) and have also a
significant correlation between calcium score and dyslipidemia( p<0.001 ,p<0.002 ) according to the risk
factor taken, also shows significant increment in comparison with healthy controls ( p<0.000).

Calcium score have significant correlation with the age, weight &lipid elements p<0.000 that is reflected
the increasing incidence of the coronary artery disease with age and with the increasing the body weight
specially the central obesity.

The distribution of the coronary artery calcification is more frequent in the male sex than in female
(p<0.005).

Regarding the diabetes mellitus which has important changes in the Ca*" score & the biochemical's
results since there is strong correlation with Ca™ score & the dyslipidemia and then coronary artery
disease( p<0.000) while in non diabetic this is excluded.

In ex smoking have significant correlation between the Ca™ score and the coronary artery disease in
addition to that there is more strong correlation if there is association between ex smoking & diabetes
mellitus same thing apply to the lipid parameters in this group (p<0.007).

Coronary computed tomography with +ve result show very high significance with Ca™ score in
comparison to the normal coronary arteries which indicate the accuracy of the computed tomographic
angiogram in prediction of the coronary calcification & in turn coronary artery disease( p<0.000).
Conclusion:In view of the changes summarized, the presence or absence of the coronary calcification by
computed tomographic angiogram and biochemical parameters changes may be attributed to prediction of
the coronary artery disease due to atherosclerosis which arises mainly due to increase of accumulation of
the risk factors.

Aalil) Gabhdd) Gy (8 By shill Jalse g agmallsl) daiil 4y peally Ll dpaaY)
Al Gabdll Gaje paidl (b Jualll) (b psdlS) s ) 1iiag)
Ead) Lhm Bl VA5 Gane £A dlia LYY/ sl adian Y0V ) B 505/ e B Eaely Ayl 2 anal
Jisd 5yshaall Jelgal Taks Cle ganall (o apaall b (sfim) ampall + Aushll oda g cdal (alaiaV] Culal) J8 (g Loy
&Y Osla) mpal) Gl ¢(di 1<) Al de sanal) (A 00 =F ) (Y] Ao sanall 1 JEIS dasie e sanall o3 Slac]
Al bl G e Gsila by aledl) Greall i 8 Zaalill Gliall 3aag

Saeed Hameed Lafta and Saad Merza AL- Araji 659



Medical Journal of Babylon-Vol. 8- No. 4 -2011

Y)Y sl - el alaal) ddal) Ll Adas

die Tan Aole sl dagis of ans (Sl sise 5 O (ssine) Lysead) Lysbasl bl asandlSl) Angis ) sl
Syshall Jalpal Tada(p <0.001 ,p <0.002)¢yspall ksl pre g (gsine Jals) Lad Leds (P <0.000) Al cpulpill mye

(P <0.000) diaall 5lanlly 45)Eally Ty gina 52l Jaadly Ll cdal )
Lalil Gahdl) mpal Ealeall slajl (uSay 3as (P <0.000 )oysall sealics 3l ¢ paally ssine Dbl Ll a sl Ao

A< al) Aiend) Lagead auall ()35 33055 yeally Lehals s

(P <0.005) 1 o S (il 3 DU ST Anlil ) QS o5

I g gsine Bl dllin o Gus Aypall Ayglesl) wililly ol Aa 8 dage Syt A A SR ola (agad,
e 138 (&) e L (P <0.000) bl Gyl (ase & ey ospall aliil pae s o sandSH

A IS 1Y) STy gl Lals)) @llia of ) 38LaYL Bl Cuydl) Gayas psandl ) Aaiis aa gsina Jali)) Al laddl cpnll
(P <0.007) desanall o3a & gsnall liialls () 438 4nsdi tolly @Rl 6la 5 Jajdall Al G pan

sty faa e i 3 (I et bl (3 I8 3oa gl 83850 At dni (53 appally Al 8l Galal) (i)
Lalil) Guball (8 Sl Qs 3 Gl 13 48 Y 5028 Al Dpmdall L) Gl pe AL G 135 o sandlS) dn

.(p <0-000) 4?3\:\5\ gubﬂ\ 02 U @th

B gl Asbasl) Ciahly ity Al Ghiall U e ealil Sl e S asas ohalalall clal Dl ¢ g )
Sl alse (U5 3355 oy oty S e A Ol s A a3 g it ) i

Introduction

oronary artery disease is a major

cause of mortality and ill-health.

It presents in different ways, the
underlying cause is a process called
atherosclerosis,  which  leads to
narrowing of the coronary arteries,
restricting the blood flow to the heart
muscle.  Coronary  heart  disease
prevalence is increasing all over the
world including our community that is
not only a need for better recognition of
the warning signs of a heart attack, but
also a tremendous need for more efforts
targeting prevention[1].

With proper care, physicians face
major challenges when it comes to
figuring out just who is at risk of a
major heart-related event.

This article will review the current
status of coronary calcium scoring, how
it improves risk stratification
(particularly in intermediate-risk
patients) and how, together with contrast-
enhanced computed tomographic
angiography (CTA), it will improve our
understanding of the relationship
between calcified plaque, soft plaque,
and the risk of cardiovascular events. An
association that has the potential to aid in
the development of new diagnostic tests
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and therapeutic interventions for the
prevention of cardiovascular disease [2].

Some  physicians have  been
questioning because they are concerned
that patients with soft plaque (new
atherosclerotic plaque which has not yet
calcified) will be missed with electron
beem tomogram. While the presence of a
soft coronary plaque cannot be excluded
by electron beem tomogram, numerous
population studies have demonstrated
that having a coronary calcium score of
less than 11 is associated with an
extremely low rate of cardiac events
rate. From these studies we conclude
that the clinical importance of soft
plaques for the prediction of future
events is very low and does not
invalidate the use of this technology in
everyday clinical practice. [3]

This  study demonstrated that
coronary calcium screening can further
improve the identification of individuals
who are at high risk for MI or
cardiovascular death over the next 5 to
10 years [4]. When study participants
were grouped according to an Agatston
score above or below 300, those with an
Agatston score >300 had significantly
more cardiovascular events than did
those with lower scores at every level of
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risk (low, intermediate, and high), based
on the traditional risk factors. This study
found that the measurement of calcified
coronary plaque prospectively provided
significantly more information about the
likelihood of myocardial infarction or
cardiovascular death than traditional risk
factors alone [5].

Aim of the study: This study aimed to
provide insight to know the physiological
changes that help in prediction and
diagnosis of the coronary artery disease
in our patient. The presence of calcium in
the coronary arteries considered a strong
predictor for the coronary artery disease
by using the multi detector CT scan so
can diagnosing the coronary artery
disease more earlier and can surrogate
the invasive coronary angiography.

such information is of no doubt necessary
as background for any programs devised
in the future for studying the coronary
artery disease and treating this disease.

And this ultimately leads to advance in
design of drugs of choice in treatment
and prevention of this disease then
reduce the mortality and morbidity of the
patient.

Patients and Methods

The study was conducted in  Al-
Hussain teaching hospital with the Iraqi
medical center in Karbala city, from
November 2010 to September 2011.

Forty-eight patients {34 male 70%

with mean age £ SD (58.76x+12.5) years
and 14 female 29% with mean age £ SD
(58.5+11.29) years} with ischemic heart
disease (clinically assessed by specialist
doctors), whom collected from Al-
Hussain teaching hospital in Karbala city
have been subjected to present study and
these selected patients were divided into
many groups according to the risk
factors.

Table 1 Groups of the patients with CAD according to the risk factors

groups No. | %
sex Male 34 | 70%
female 14 | 29%
Age (30-50)years 13 | 27%
>51years 35 | 72%
Hypertensive patients 27 | 56%
Non hypertensive patients 21 | 43%
Diabetic patients 17 | 35%
Non diabetic patients 30 | 62.5%
Ex smoker 23 | 48.9%
Non smoker 24 | 51%
Treadmill +ve patients 11 | 23%
Treadmill -ve patients 7 2%
Echo study normal 15 | 36%
LV. dysfunction 12 | 29%
IHD 14 | 34%
ECG normal 13 | 27%
IHD 35 | 2%
Computerized Tomographic ~ Angiogram
Normal CTA 9 18%
Coronary art. defect 39| 81%

Worthy to mention that those patients
were suffering from many risk factors
and rearranged in groups according to the
risk factor taken.
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All patients underwent a case history
questionnaire and were sent for the
biochemical investigations (lipid profile
and blood glucose levels). Blood sample
was drawn from both patients and

661



Medical Journal of Babylon-Vol. 8- No. 4 -2011

¥ o) aal ol asmdl o el alaal) Jdgadall i Adaa

controls for the estimation of these
investigations.

The glucose determination: The
absorbance of standards and samples are
measured against reagent blank at 546
nm (according to procedure
recommended by the glucose kit from
Human company, Germany) (fasting
patient).

Determination of total cholesterol
(TC) in human sera. Let the content stand
for 5 minutes at 37°C or 10 minutes at
room temperature Absorbance's at 500
nm was recorded against reagent
blank(according to procedure
recommended by the total cholesterol kit
from BIOLABO SA, company, France)
(fasting patient).

Determination ~ of  high-density
lipoprotein  cholesterol (HDL-C) in
human sera: let the content stand for 10
minutes at  room  temperature,
Absorbances was recorded at 500 nm
against reagent blank(according to
procedure recommended by the High
density lipoprotein kit from BIOLABO
SA, company, France) (fasting patient)..

Determination of serum
Triglycerides (TGs) : The absorbance of
the colored complex (quinoneimine),
proportional to the amount of TGs in the
serum, is measured at 500 nm(according
to procedure recommended by the
triglycerid kit from BIOLABO SA,
company, France) (fasting patient).
Determination of serum LDL:

The LDL concentration is calculated as
follows:

LDL=Total cholesterol — (HDL+TG/5)
Determination of serum VLDL.:

The VLDL concentration is calculated
as follows:

VLDL=TG/5

Determination of the Ca**Score: this is
done by GE 64 slices CT. Scan in a
non—contrast enhanced CT The study
takes <5 minutes and yields images of
very high spatial resolution. It has very
low radiation exposure and has been
validated for cardiovascular disease risk
prediction. The computer software sums
the amount of calcification per lesion
and per artery simply by adding up the
pixel values and adjusting for the slice
width . Pixel values are then converted
to an Agatston score, plaque volume, or
plague mass. Each provides essentially
the same information: The amount of
calcified plaque in the coronary arteries.

Results
Age and sex distribution.

In our study the age of the subjects
ranging between 33-84 years and the
control group range from 19-67years as
describe in table no. (2) the patients
account 48 out of 66 subjects and 18
control ,the patients group contain 34
male (70%)and 14 female (29%), while
the control group contain
12male(66.6%) and 6 female (33,3%) as
shown in table below there is no
significant difference in the mean and
the standard deviation of the male and
female.

Table 2 The age for the patient with CAD and control groups

Patient Control

Group

NO. % Age (years) No. % Age(years)

Mean + SD Mean + SD
Male 34 70% 58.76+12.5 12 66.6% 45.0 +11.87
Female 14 29% 58.5+11.29 6 33.3% 55.16 + 10.6
Total 48 72% 58.70+11.86 18 27% 48.44 +12.17
SD, Standard deviation
Saeed Hameed Lafta and Saad Merza AL- Araji 662




Medical Journal of Babylon-Vol. 8- No. 4 -2011

¥ o) aal ol asmdl o el alaal) Jdgadall i Adaa

The age have highly significant
correlation to the weight and Ca'™”
score( p<0.000) in male group which

account 34 patients out of 48 patients
(70%) as shown in table (3)

Table 3 the age in correlation to Ca*"score & weight , for the male patient of the CAD

group

weight Ca"" score
Age  Pearson corr. -0.583** 0.631**
Sign 0.000 0.000
No. 34 34

** High Significant ,No. Number. Sign., Significant

The Weight: the mean of the weight for
the male patients group 86.02 which is
slightly differ from that of the female
which is 74.20 table(4)

As shown in the table no.(5 )There is
strong relation between weight and the
Ca"" deposition in the coronary arteries'

in male group, which account 34
patients, ( p<0.005). this indicate good
correlation between them, while in the
female group which account 14 patients
there is no significant correlation
between the weight and the Ca*™ score
(p<0.705).

Table 4 the weight mean for the male &female patients group with CAD.
No. % Mean + SD
WT
male 34 70% 86.02 + 18.63
female 14 29% 74.20 £ 10.52

WT, weight. No., number. SD, standard deviation

Table 5 the correlation of the weight with Ca™ score in the male & female of CAD

patients group.

WT Ca"" score
Male Pearson correlation LAT5%*
Sign. .005
No. 34
Female | Pearson correlation 111
Sign. .705
No. 14

** high significant
WT , weight. Ca""score , calcium score

Lipid profile: the next table show the
correlation between lipid parameters
,weight and the Ca’™" score from this
table we can extract that the Ca*™ score
has strong correlation to the lipid
parameters and weight since the
relationship account (p<0.001) for the
HDL which is the strongest correlation
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in this group (male group ) ,and also the
Ca™" score high significant correlation
to the weight(p<0.005) in sequence the
Ca™ score also have a significant
correlation to the total cholesterol and
LDL ( p<0.01) in addition to the inter
relationship ~ between  the lipid
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parameters themselves in male group as

shown in table(6).

Table 6 the correlation between weight ,lipid element and Ca*™" score in male CAD

patient.

WT TG LDL VLDL | Total HDL Ca™
cholest score
erol

WT. Pearson correlation 1 -.047 .003 .018 -.148 -.276 - 475%*
Sign.(2-tail) . 795 .988 919 410 120 .005
N. 34 34 34 34 34 34 34
TG . Pearson correlation -.047 1 A65%* | 124 .370* .035 196
Sign.(2-tail) 795 . .006 491 .034 .846 274
N. 34 34 34 34 34 34 34
LDL . Pearson correlation .003 A465*%* | 1 =279 292 177 445%*,
Sign.(2-tail) .988 .006 . 116 ..099 .325 .010
N. 34 34 34 34 34 34 34
VLDL Pearson correlation .018 124 -.279 1 -.047 -111 -.313
Sign.(2-tail) 919 491 116 . 795 540 .076
N. 34 34 34 34 34 34 34
Total Pearson correlation -.148 .370* .292 -.047 1 .226 .438*
Sign.(2-tail) 410 .034 .099 .795 .207 .207 .011
N. 34 34 34 34. 34 34 34
cholesterol
HDL . Pearson correlation -.276 .032 177 -111 .226 1 534**
Sign.(2-tail) 120 .846 .325 .540 .207 . .001
N. 34 34 34 34 34 34 34
Ca™ score. Pearson | -.475** | .196 A442* -313 438* 534** |1
correlation .005 274 .010 .076 .011 .001 .
Sign.(2-tail) 34 34 34 34 34 34 34
N

**correlation is high significant at the level 0.01(2 tailed)
*Correlation is significant at the level 0.05(2 tailed)

Sex male. WT , weight .TG ,

triglyceride . LDL , low density lipoprotein . VLDL,

very low density lipoprotein. HDL , high density lipoprotein. Ca **score , calcium

Score.

The correlation mentioned above
concern the male but the female result
have no significant relationship with the
factors mentioned above apart from the
TG which have high significant
correlation with Ca™ score (p<0.01)
while the other parameters have no
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significant with the Ca™ score like the
total cholesterol ( p>0.257) but the total
cholesterol significantly correlated with
the LDL (p<0.009 ) . In turn the CAD
In men more frequent than that in the
female due to the Ca™" deposition in the
coronary artery as in table ( 7 ) below
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Table 7 correlation of lipid profile with Ca™* score in female CAD patients group.

LDL Ca'"" score
Total cholesterol  Pearson correlation .666** 325
Sign. .009 .257
No. 14 14
TG Pearson correlation 161 .614*
Sign. .583 .019
No. 14 14

TG, triglyceride. . LDL , low density lipoprotein. Ca™* score , calcium score

** high significant
* significant

In the figure( 1 )below it is obvious that
the distribution of the Ca™ Score in
comprise between male and female
notice there is highly significant in male
group than that of the female group, in
sequence significant difference in TG

mean level between the two groups
while the other lipid parameters have no
significant difference between the male
and the female groups as shown in
figure ( 2).
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fig. 1 : Mean of the Ca** score in male & female of
CAD patients group
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FIG. 2 : Mean of the lipid parameters level in comparison
between male & female of CAD patients group

Diabetes mellitus: seventeen patient out
of 48, which is 35% of the total , are
diabetic patient most of them are type 2
diabetes mellitus so from the table
below we can see the strong correlation
between the Ca™ score & the age in
diabetic patient (p<.000) also the Ca*”
score with the total cholesterol & the
LDL,HDL, VLDL (p<0.004,p<0.02
,P<0.0, P<0.05, P<0.05) respectively. in
other word the rest of the risk factors
like weight, age ,lipid profile have
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strong correlation with each other as
show in table (8) like HDL have strong
correlation to the LDL ,total cholesterol
(p<0.000, p<0.001) respectively while
the LDL in addition to the relation
above with Ca™ score it has high
significant  correlation ~ with  total
cholesterol (p<0.000) respectively . in
turn the Ca'™ score have strong
correlation for the age and all lipid
elements except the TG as shows in the
table below.
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Table 8 the correlation between the age, weight , lipid elements, Ca*"score in diabetic
patient group.

Total
Age LDL cholesterol | Ca™
WT TG HDL VLDL score
Age Pearson | 1 - .614** | 282 .393 -.448 .490* 793**
correlation . J67** | .009 274 120 071 .048 .000
Sig. 17 .000 17 17 17 17 17 17
N 17
WT Pearson | -.767** | 1 - .060 -.096 .555** | -.109 -.391
correlation .000 . .606** | .820 714 .021 .678 121
Sig. 17 17 .010 17 17 17 18 17
N 17
TG Pearson | .614** | - 1 377 570* | -.164 .553* 457
correlation .009 .606** | . .136 .017 ..028 .028 .065
Sig. 17 .010 17 17 17 17 17 17
N 17
HDL Pearson | .282 .060 377 1 .855** | -.004 716%* 475
correlation 274 .820 136 . .000 .988 .001 .054
Sig. 17 17 17 17 17 17 17 17
N
LDL Pearson | .392 -.096 570* .855** | 1 -.093 913** .530*
correlation 192 714 .017 ,000 . 123 .000 .029
Sig. 17 17 17 17 17 17 17 17
N
VLDL Pearson | -.448 .555* -.164 -.004 -.093 1 -.175 -.468
correlation .071 .021 .529 .988 723 . 501 .058
Sig. 17 17 17 17 17 17 17 17
N
Total Pearson | .490* -.109 .533* J16%* | 913** | -.175 1 .665**
correlation .046 .678 .028 .001 .000 501 . .004
Sig. 17 17 17 17 17 17 17 17
N
Cholesterol
Ca++ score | .793** | -.391 457 475 .530* | -.468 .665** 1
Pearson correlation | .000 21 .065 .054 .029 .058 .004 .
Sig. 17 17 17 17 17 17 17 17
N

**correlation is significant at the0 .01 level (2 tailed)*correlation is significant at 0.05
level (2 tailed) Diabetic group patient. WT , weight .TG , triglyceride .LDL , low
density lipoprotein .VLDL, very low density lipoprotein .HDL , high density
lipoprotein .Ca*"score , calcium score.

While in non diabetic patient group
which account 30 patient out of

patient more than that in the non
diabetic patient .

48(62.5%) there is significant difference
in relationship of the Ca™ score
between the two group which have high
significant relation in the diabetic
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Figure 3 shows the distribution of the
calcium mean value in diabetic non
diabetic patient of the coronary artery
disease.
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fig. 3 : Mean values of Ca**score in
diabetic and non diabetic patients groups
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Figure 4 shows the means level of the
lipid parameters in diabetic and non

diabetic of the coronary artery disease
patients.
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diabetic patients groups

mLDL

Smoking: the table below show the risk
factors which include lipid elements and
Ca'"score in smoker group patients by
T. test method for the patients ex.
smoker which include 23 patients out of
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47 patients ( 48.9%) and 24 patient non
smoker out of 47 patients (51%), this
table show the high significant in
VLDL, Ca™ score which is( p<0.005
and p<0.007) respectively.

668



Medical Journal of Babylon-Vol. 8- No. 4 -2011

¥ o) aal ol asmdl o el alaal) Jdgadall i Adaa

Table 9 the correlation of the ex smoker &non smoker with the lipid elements and

Ca'"score in the CAD patients.

Smoking Number&% Mean +Sd. Sign.(2tailed)
TG ex smoker 23 48.9% 181.18+60.92 0.901
Non smoker 24 51% 179.29+76.51
LDL ex smoker 23 48.9% 124.08+46.54 0.211
Non smoker 24 51% 108.91+34.04
VLDL ex smoker 23 48.9% 36.31+11.77 0.005
Non smoker 24 51% 45.95+10.54
Total ex smoker 23 48.9% 223.00+£77.96 0.258
cholesterol Non smoker 24 51% 200.00+57.40
HDL ex smoker 23 48.9% 32.95+11.60 0.825
Non smoker 24 51% 32.03+15.09
Ca'" score ex smoker 23 48.9% | 515.30+536.16 0.007
Non smoker 24 51% 163.83+245.04
TG, triglyceride .LDL , low density Ca™" score in ex smoker and diabetic

lipoprotein .VLDL, very low density
lipoprotein .HDL , high density
lipoprotein .Ca™ score |, calcium

score.SD, standard deviation . sign,
significant

Smoking with diabetes: depending on
the result of this study to see if there is
association  between smoking and
diabetes risk factors in prediction of
Calcium in the coronary arteries, there is
significant increment in the mean of the

Saeed Hameed Lafta and Saad Merza AL- Araji

patient rather than ex smoker but non
diabetic also in comprise to non smoker
, diabetic and non diabetic as in figure
(5) below. the highly increasing in the
mean Ca’" score in diabetic and ex
smoker in comprise to non smoker
whether diabetic or not indication the
strong correlation between the smoking
& diabetes mellitus in the process of the
atherosclerosis.
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fig. 5 : Mean of the Ca++ score in smoker & non smoker
for diabetic &non diabetic patients group of the CAD.

Coronary computed tomography:

The table below show the relation of
the CT. angiography whether normal or
there is coronary arteries defect like
stenosis , the normal CT angiography
account 9 out of 48 patients (18%) while
those have coronary arteries' defect

account 39 patient out of 48 (81%) by T.
test , it show that there is significant
difference in comparison between
normal and +ve CT angiography in
relation to the Ca’™ score which is
(p<0.000). Also the VLDL, (p<0.03) as
shown in table (10) .

Table 10 The relation of the CT angiography to the Ca™ score & the lipid elements by

T .test
C.T . angio. Number & % Meanx SD Sign.
Total cholesterol normal 9 18% 194.44+25.60
.237
Coron. Art. Defect 39 81% 212.30+76.09
TG normal 9 18% 152.21+39.33
113
Coron. Art. Defect 39 81% 183.02+84.35
LDL normal 9 18% 106.33+£32.44
.336
Coron. Art. Defect 39 81% 119.00+42.18
VLDL normal 9 18% 49.11+11.06
.033
Coron. Art. Defect 39 81% 39.18+11.57
HDL normal 9 18% 32,00+10.27
921
Coron. Art. Defect 39 81% 32.41+13.99
Ca**score normal 9 18% 47.77+113.45
.000
Coron. Art. Defect 39 81% 430.20+490.52
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TG, triglyceride. LDL, low density
lipoprotein. VVLDL, very low density
lipoprotein.  HDL, high  density
lipoprotein .SD, standard deviation. CT.
angio, computed tomographic
angiogram . coron. Art., coronary artery.
the Control: the control group account
18 subjects in comparison to the patients
group which account 48 patients. The

comparison in the table below for the
Ca™" score and lipid elements between
patients group and control group which
show very high significant in the Ca™
score & HDL (P<0.000) for both of
them while the age, LDL, VLDL. p<
0.002, (p<0.006 , p< 0.004)
respectively, and have no significant
with total cholesterol and TG.

Table 11 Ca™" score, lipid profile, age &weight comparison between patients group and

control group by T. test

subjects No. Mean + SD Sign.
Age patient 48 59.79 £ 12.32

control 18 48.44 + 12,17 .002
Weight patient 48 82.16 £17.72

control 18 80.50 + 17.22 731
Total cholesterol patient 48 208.95 + 69.59

control 18 195.77 + 44.64 .369
TG patient 48 177.24 + 78.50

control 18 145.88 + 66.39 113
LDL patient 48 116.62 +40.53

control 18 90.61 + 28.81 .006
VLDL patient 48 41.04 + 12.01

control 18 29.55 + 13.62 .004
HDL patient 48 32.33 + 13.27

control 18 43.66 = 8.13 .000
Ca*'score patient 48 358.50 + 468.49

control 18 .000 +.000 .000

TG, triglyceride. LDL , low density lipoprotein . VLDL , very low density lipoprotein.
HDL, high density lipoprotein .SD, standard deviation. Ca™" score, Calcium score .No.,

number . sign., significant

Discussion
Age mean ,age distribution and sex:

The coronary calcium score is a
strong predictor of mortality in the
elderly that is independent of other
cardiovascular risk factors but it is
important to put their score into the
context of normal for their age. The
thinking is that plaque that occurs
prematurely in younger individuals is
more aggressive and hence more
unstable than plague that develops
slowly with age. Although it is
associated  with  aging, arterial
calcification is NOT due to a
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degenerative process and is NOT related
to the aging process itself [6]

Women develop coronary
atherosclerosis 10 years later than men,
on average, and the occurrence of
coronary calcification tracks with this
later onset of CAD. These differences
start to diminish at about age 60 [7].
These gender differences in occurrence
of coronary calcium support the
association of CAC with coronary
atherosclerosis and underline the
importance of age- and gender-specific
reference points for CAC scoring [8].
The Weight: The weight have strong
relation to the Ca™ score as show in

671




Medical Journal of Babylon-Vol. 8- No. 4 -2011

¥ o) aal ol asmdl o el alaal) Jdgadall i Adaa

table ( 4.4), in our study there is a link
between calcium score and obesity or
over weight that is agree with the study
of Marsh, J.( 2003). In our study the
high significance correlation was in the
male group but female side have no
significance & that may be due to late
presenting of the female patients and
this agree with the study which said
,female presented with CAD 10 years
later than male [7]. Regional body fat
distribution has an important influence
on metabolic and cardiovascular risk
factors. Many prospective studies have
shown that increased abdominal
(visceral) fat accumulation is an
independent risk factor for CAD,
hypertension, stroke, and type 2 diabetes
(DM2) [9].

Lipid profile: From our study we can
conclude that correlation between lipid
parameters ,weight and Ca*" score for
the male patients group strongly
significant correlation. The calcium
score correlation to lipid parameters
account (p<0.001) for the HDL which is
the strongest correlation in this group
(male group ) this relation agree with
the mean & SD which reached to 30.57
+11.20.

That is consider the most important
step for forming the atherosclerosis that
predisposing for CAD .this fact in our
study was improved and agree with
study done by the journal of the clinical
endocrinology and metabolism through
Molly C. Carr and John D. Brunzell
they said that, The changes in lipid
metabolism seen with abdominal fat
accumulation have been well
characterized and include
hypertriglyceridemia , reduced HDL
cholesterol, and increased numbers of
small, dense LDL particles.

Other features of the dyslipidemia of
abdominal adiposity include elevated
very low density lipoproteins (VLDL),
and reduced HDL2, which are the large
buoyant antiatherogenic subspecies of
total HDL [5].
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The risk associated with the levels of
HDL-C and LDL-C was dependent on
the level of triglycerides, and vice versa
[10].

Individuals with the metabolic
syndrome typically have normal LDL
cholesterol levels, but their LDL
particles are small and dense, and
current lipid-lowering guidelines may
underestimate their coronary artery
disease (CAD) risk [9].

In turn the CAD In men more
frequent than that in the female and the
Ca'" deposition in the coronary artery is
more than that of the female . In general,
studies of the use of coronary calcium as
a component of the CHD risk
assessment include fewer women than
men. Studies also vary according to the
analysis of women as a separate
subgroup. Because many of the existing
studies have included women and men
of similar age (typically between ages
50 and 60), the reported 10-year event
rates for women have been predictably
lower than in men.

Diabetes mellitus: In this group there are
17 patient out of 48 that is mean 35%
are diabetic patient most of them are
type 2 diabetes mellitus so we
conclude that there is strong correlation
between Ca'™ Score & the age in
diabetic patient (p<.000 ) also Ca'”
Score with the total cholesterol , the
LDL,HDL & VLDL (p<0.004,p<0.02,
P<0.05, P<0.05) respectively.

Numerous cross-sectional studies
have documented that patients with
diabetes have a higher prevalence and
extent of coronary calcium than non-
diabetic patients [11].

Recent study suggested that CAC
scoring may be superior to established
cardiovascular risk factors for predicting
silent myocardial ischemia and short-
term cardiovascular outcomes among
stable, uncomplicated type 2 diabetic
patients [3].

Patients with diabetes are considered
to be in the highest risk category
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according to the Adult Treatment Panel
I11 guidelines [12,13].

Therefore, there is a clear clinical

need to detect CAD at an early stage in
DM patients who are at risk of both fatal
and non fatal cardiac events before the
onset of symptoms [14].
Smoking: the data obtained from
smoker patients group which account
23for ex. Smoker (48.9%) and non
smoker about 24 patients out of 47
patients  (51%). this data show the
strong correlation of the VLDL, and
Ca™ score ( p<0.005 ,p< 0.007
)respectively ,that is explain how the
smoking have strong influence on the
CAD by playing important role in
deposition of the Ca™ in the coronary
arteries and through strong correlation
with VLDL, our results agree with study
done in CHEST journal / 131 / 5/
MAY, 2007which said that ,Endothelial
dysfunction is mainly caused by
diminished production or availability of
NO. It has been demonstrated that the
serum concentration of nitrate and
nitrite, metabolic end-products of NO, is
significantly decreased in smokers
relative to that in nonsmokers.

Although most of smoking-induced
changes are reversible after quitting,
some inflammatory mediators like CRP
are still significantly raised in ex-
smokers up to 10 to 20 years after
quitting, suggesting ongoing low-grade
inflammatory response persisting in
former smokers [15].

Our study also reveal important
results that explain the strong
correlation between the diabetes and the
smoking since there is significant
increase in the lipid parameters level
and Ca™ score in diabetic and ex
smoker patients more than those who
are non smoking but non diabetic, That
is agree with study done in CHEST /

131 / 5 / MAY, 2007  Besides
inflammation, proposed potential
mechanisms by  which  smoking

increases the risk of cardiovascular
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pathology include several other
pathways: vascular endothelial
dysfunction, systemic haemostatic and
coagulation disturbances, and lipid
abnormalities [15].

Coronary ~ computed  tomographic
angiogram: our study a prove there is
high significant difference in between
the two group(normal &coronary artery
defect) in relation to the CAD the strong
relation between the presence of the
Ca™ in the coronary artery and
presence of the CAD(p<0.000) , this
highly significant indicate the prediction
of the CAD. that is agree with many
studies which improve that purpose one
of these studies is [3] which said that
the Electron-beam computed
tomography (EBCT) and multi-detector
computed tomography (MDCT) are the
primary fast CT methods for CAC
measurement at this time.

Control: the control group account 18
(27%) out of 66 subjects in comparison
to the patients group which account 48
(72%) patients out of 66 subjects. the
significant  difference between the
patients group and the control group in
the Ca'™" score & HDL (P<0.000) for
both of them while the age, LDL,
VLDL. p< 0.002, (p<0.006 ,p< 0.004)
respectively , and have no significant
with total cholesterol and TG that is
indicate the important role of the
dyslipidemia & the Ca™ score in the
process of the atherosclerosis then CAD.

Conclusions

1. The physiological study for CAD
patients shows a significant increase of
Ca™ score which is predicted by non
contrast CTA & then confirmed this
strong correlation by contrast CTA that
shows the luminal arterial defects .

2. It shows a significant decrease or
zero Ca™" score for normal individuals .
3. The study shows the significant
association of the Ca™ score and the
risk factors like smoking, hypertension,
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diabetes mellitus, dyslipidemia, obesity
or physical inactivity.

4. The biochemical study for CAD
patients shows a significant increase of
lipid parameters (total cholesterol , TG
,LDL ,VLDL) but HDL significantly
decrease .

5. Lipid profile shows significant
correlation with the Ca*™ score in CAD
patients also strong correlation with
each other that explains the mechanism
of the atherosclerosis process.

6. Lipid profile shows a significant
correlation with diabetes mellitus.

Recommendation

1.Measurement of coronary artery
calcification is useful & sensitive mean
to the early diagnosis of the CAD |,
although it does not reflects the degree
of the artery stenosis but it predicts the
CAD even in asymptomatic individuals.

It changes in the risk score of those
who were regarded in the previous
studies as low or intermediate to a high
risk score according to Ca**score, which
give high degree of accuracy .

It can be used in early diagnosis of
CAD and asses its severity so it
decreased the morbidity & mortality of
the patients but of more benefits in low
or intermediate risk group or those
presented with atypical presentation of
the ischemic heart disease or in
asymptomatic patients in addition to that
it can be used in screening test.

2. The monitoring of the lipid profile is
of great importance during the
evaluation and care of CAD patients.
Whenever abnormal level detected , all
measures to restore the normal level
should be started immediately, including
the administration of antilipid drugs and
diet restriction.

3. Early management of CAD especially
those with dyslipidemia or
atherosclerosis will  provide optimal
reduction of the morbidity & mortality
rate. Maintaining treatment & life style
modification within the normal range,
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and enhanced their physical activity it
gives good response.
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