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Abstract

Background: Coronary Artery Disease (CAD) is the leading cause of morbidity and mortality all
around the world. Red cell distribution width (RDW) is an indicator for the variability and size of
circulating erythrocytes, has recently been shown to be an independent predictor of prognosis in
patients with cardiovascular disease.

Objectives: to assess the relationship between RDW and severity of coronary artery disease (CAD)
by SYNTAX score in patients with ST-elevation myocardial infarction (STEMI) undergoing
coronary angiography.

Patients and methods: Eighty consecutive patients, who underwent coronary angiography after
diagnosis of STEMI, were enrolled in this study which was conducted at cardiology department of
Qena university hospital and Qena general hospital at period from October 2018 to July 2019.
Results: there was no statistical significant difference (p-value > 0.05) between normal RDW
patients and Abnormal RDW patients as regard demographic data(age, sex, BMI, smoking, HTN,
dyslipidemia) except for DM, there was statistical significant difference, also there was no
statistical significant difference (p-value > 0.05) between normal RDW patients and Abnormal
RDW patients as regard laboratory data (¢GFR,WBCs, neutrophils, lymphocytes, N/L ratio). While
there was statistically significant difference (p-value < 0.05) between normal RDW patients and
Abnormal RDW patients as regard LVEF, SWMA, number of affected vessels and SYNTAX score.
After adjusting for all correlates, patients was high syntax scores were 3.6 times more liable for
having abnormal RDW class (AOR=3.6, 95% CI: 1.2-7.3, p-value =0.029).

Conclusion: Red cell distribution width is positively correlated with number of diseased vessels
and high syntax score and extent of coronary artery disease.

Keywords: ST-elevation myocardial infarction (STEMI), Red blood cell distribution width(RDW),
SYNTAX score, atherosclerosis.

Introduction
Acute Myocardial infarction (AMI) can be The acute coronary syndrome includes
considered as a potential epidemic for unstable angina, non ST-segment elevation

mankind (WHO, 1968). It is the leading
cause of death in North America and Europe.
In 2007, coronary heart disease caused one
out of every six deaths. The incidence and
mortality with acute myocardial infarction has
declined dramatically over the last 30 years,
with the advent of coronary care unit,
fibrinolytic therapy, catheter-based
reperfusion, and statin therapy. The aging of
population in advanced economies, as well as
the global increased incidence of diabetes and
obesity will however, increase the sequelae of

atherosclerotic coronary artery disease in the
future.(Griffen P et al., 2013).

myocardial infarction (NSTEMI). Diabetes
mellitus is one of the major risk factors of
atherosclerosis (Wilson, 2001). Others being
dyslipidaemia, smoking, gender, hypertention
and family history of atherosclerotic arterial
disease.Although  atherosclerosis is a
multifactorial process, inflammatory and
immunological factors are considered to play
critical roles (Gitsioudis et al., 2014). There
have been many studies investigating the role
of inflammatory and biochemical markers
derived from complete blood count (CBC) in
coronary artery disease (Mayer et al., 2013).

Red cell distribution width (RDW) is a
measure of the variabilitv in circulating
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erythrocyte size that is often used in the
differential diagnosis of anaemia (Demir,
2002).

Red cell distribution width (RDW) is widely
accepted as a measure of anisocytosis and is
routinely reported during automated complete
blood counts (SI et al., 2003). It is commonly
used to narrow the differential diagnosis of
anaemia(Mckenzie et al., 2003).

The clinical significance of higher RDW has
been considered in relation to cardiovascular
disease (CVD), autoimmune disease and
respiratory disease (Aung et al., 2013). The
related mechanism is not fully understood.
However, RDW is an indicator of
inflammation related to early inflammatory
biomarkers. Accordingly, systemic chronic
inflammation leads to dysfunctional bone
marrow with unsuccessful production of red
blood cells (Arbel et al., 2014). As a result, it
determines the migration of reticulocytes into
the peripheral circulation, followed by an
increase in circulating levels of immature red
blood cells (RBCs), as well as in higher RDW
levels (Weiss et al., 2005).

Many studies have reported that higher RDW
values are associated with a worse prognosis
and increased mortality rate in several
cardiovascular diseases such as stable
coronary artery disease, heart failure, and
peripheral arterial disease and even in the
unselected population (Tonelli et al., 2008),
and also with poor TIMI flow following
primary percutaneous coronary intervention
(PCI) (Karabulut et al., 2012) and poor
outcome of transcatheter aortic valve
implantation (Aung et al., 2013). The RDW
is also elevated in some subclinical states of
atherosclerosis. The study aimed to evaluate
the relationship between red cell distribution
width and extent of coronary artery disease by
SYNTAX score in patients with ST segment
elevation myocardial infarction (STEMI).

Patients and Methods

Eighty consecutive patients with ST segment
elevation myocardial infarction were enrolled
in this study which was conducted at
cardiology department of Qena university
hospital and Qena general hospital at period
from October 2018 to July 2019.
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Sample size calculation was carried out using
G*Power 3 software. A calculated sample of
78 respondents was needed to detect an effect
size of 0.2 in the mean SYNTAX score, with
an error probability of 0.05 and 80% power
on one-tailed test.

Informed consent was obtained from every
patient after explanation of the procedure.
Medical research and ethics committee
approved the study.

Inclusion criteria

Patients with ST elevation myocardial
infarction based on the following (two or
more criteria were used for the diagnosis):
1.Symptoms of ischemia (recent onset of
typical ischemic chest pain).
2.Elevated serum cardiac biomarkers (serum
troponin and CK-MB) consistent with acute
ML
3. ECG evidence of acute myocardial
ischemia: ST segment elevation consistent
with the clinical setting.
4.Angiographic evidence of acute thrombotic
occlusion of the infarct-related artery at the
time of coronary angiography.
5.Echocardiographic evidence of regional
wall motion abnormality in the myocardial
territory supplied by the infarct-related artery.
Exclusion criteria
1. Patients with cardiogenic shock.
2. History of iron or vitamin deficiencies

(such as folate or b12).
3. History of liver, renal, thyroid or
autoimmune disease.

4. Acute or chronic infection.
5. Malignancy.
6. Valvular heart disease.

Methods

All patients were subjected to the
following:

I-Full history taking

That includes age, sex, risk factors for CAD
including (smoking, hypertension, DM,
dyslipidemia, positive family history of
premature coronary artery disease and sudden
cardiac death).

A-Medical history: of chronic disease and
treatment, and drug intake.

B- Presentation: evaluation of chest pain.



Hamza et al (2021)

C-Evaluation of risk factor profile: that
include

1. Smoking

2. Diabetes mellitus

3. Hypertension

4. Dyslipidemia:

5. Family history of premature coronary

artery disease.
II-Electrocardiogram
12. lead electrocardiogram diagnostic criteria
of ST elevation myocardial infarction is ST
segment elevation >0.2my at the J point in 2
or more contiguous, pericardial leads or
adjacent limb lead in the standard 12lead
electrocardiogram in addition to other
diagnostic  criteria which are typical
prolonged chest pain >30 minutes and
increase in  serial serum marker of
myocardium damage >2fold increase over the
upper normal range required for creatinine
kinase (CK) and troponin —1.
III-Laboratory investigations
Blood samples were drawn from each

patient after their admission to the coronary
care unit. Haemoglobin, white blood cell
count, neutrophil ratio, lymphocyte ratio, and
red cell distribution width (RDW) values
were measured. Fasting blood glucose, serum
creatinine were measured using conventional
methods.
All the patients included were admitted to the
coronary care unit and had thrombolytic
theraby and full anti-ischemic measures.
IV-Echocardiography

Transthorathic echocardiography was done
using a Vivid S5 GE to asses:
1. Over all LV systolic function using LVEF

by M-mode.
2. Segmental wall motion abnormality
V-Coronary angiography:
Coronary angiography was performed using
Philips machine (USA) under local anesthesia
using Seldinger technique.
After introduction of Premedication as:
sedatives, antibiotics, and anti-allergic
medications, sterilization and local infiltration
anesthesia ~ of  right groin, coronary
angiography was done by right femoral
approach using short femoral sheath (6F).
Catheters used were JL (6F,4.0), JR (4.0-6F)
diagnostic catheters. Contrast media used was
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Telebrex 350mg/ml. Hemostasis was done by
manual compression immediately after the
procedure.

Severity of coronary lesions assessed by
SYNTAX score(SYNergy between PCI with
TAXUS™ and CardiacSurgery). It is an
angiographic tool grading the complexity of
coronary  lesions.SYNTAX  score was
designed to predict the postprocedural risk
associated with PCI or

surgical revascularization. Each coronary
lesion producing a 2 50% luminal obstruction

in vessels 2 1.5 mm was separately scored and
added to provide the vessel SYNTAX
score.The coronary tree is divided into 16
segments according to the AHA classification
(Figure 1). Each segment is given a score of 1
or 2 based on the presence of disease and this
score is then weighted based on a chart, with
values ranging from 3.5 for the proximal left
anterior descending artery (LAD) to 5.0 for
left main, and 0.5 for smaller branches. The
branches 3 months, a blunt stump, a bridging
collateral image, the first segment visible
beyond the total occlusion, and a side branch
>1.5 diameter all receive one point. For
trifurcations, one diseased segment gets three
points, two diseased segments get four points,
three diseased segments get five points, and
four disease segments get six points. For
bifurcation lesions, one point is given for
types A, B, and C; two points are given for
types D, E, F, and G; and one point is given
for an angulation >70 degrees (Figure 2).
Additionally, an aorto-ostial lesion is worth
one point, severe tortuosity of vessel is worth
two points, lesion length greater than 20 mm
is worth one point, heavy calcification is
worth 2 points, thrombus is worth 1 point, and
diffuse disease or small vessel is at 1 point per
segment involvement. For multiple lesions
less than three reference vessel diameters
apart, these are scored as a single lesion.
However, at greater distance than three vessel
diameters, these are considered separate
lesions. The types of bifurcations are shown
in Figure 2. Segments in which bifurcations
are evaluated are those involving the proximal
LAD and left main, the mid LAD, the
proximal circumflex, mid circumflex, and
crux of the right coronary artery. With regard
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to trifurcation lesions, these also are additive
in number of segments involved. The
SYNTAX score algorithm then sums each of
these features for a total SYNTAX score.
Table 1 summarizes the SYNTAX grade
categories. A computer algorithm is then
queried and a summed value is produced.
TheSYNTAXscore was calculated using
dedicated software that integrates thenumber
of lesions with their specific weighting
factors, based onthe amount of myocardium
distal to the lesion according to thescore of
Leaman et al.(Leaman, et al 1981) , and the
morphological features of eachsingle lesion,
as previously reported (Sianos, et al
2005).Using the openly accessible web based
score calculator
(http://www.syntaxscore.com) it is possible to
calculate each patient's SYNTAX score by
answering a series of questions about these
lesions.

Table 1. The SYNTAX score algorithm

5 Nt ctiomons

Segments involved per lesion, with lesion characteristics

Total occlusions with subtotal occlusions:

a. Number of segments

b. Age of total occlusions

c. Blunt stumps

d. Bridging collaterals

e. First segment beyond occlusion visible by antegrade or
retrograde filling

f. Side branch involvement

Trift ion, number of seg di d

Bifurcation type and angulation

Aorto-ostial lesion

Severe tortuosity

Lesion length

Heavy calcification

11. Thrombus

12. Diffuse disease, with number of segments
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Figure 1. Coronary anatomy
segments used in the SYNTAX Left dominance
angiographic grading system
Roprintad from Sianos G, Moral MA,
Kappetein AP, et al. The SYNTAX score: an
angiographic tool grading the complaxity of
‘CAD. Eurolntary 2005; 1: 210-227.
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Europa Edition.
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Figure 2. A Type A bifurcation does not involve the
vessel is proximal, it is Type B, and Type C if both
,\ proximal and distal to the side branch are involved
Postbranch & Ostial of the side branch are classified as Type F. If the
lesion in the main branch is proximal, it is Type G,
branch are involved. If only the ostium of the side
branch is narrowed, such a lesion is considered
Reprintad from Sianos G, Morel MA, Kappetain AP, et al. The SYNTAX
score: an angiographic tool grading the complexity of CAD. Eurointery

™ Postbranch
D /
ostium of the side branch. If the lesion in the main
with disease. Bifurcation lesions involving the ostium
and Type D if both proximal and distal to the side
Type E.
2005; 1: 210-227. Copyright © 2000, with parmission from Europa Edition.

Statistical analysis of data

Data were analyzed using Statistical Program
for Social Science (SPSS) version 18.0.
Quantitative data were expressed as mean +
standard deviation (SD). Qualitative data
were expressed as frequency and percentage.

The following tests were done
Samples t-test of significance was used when
comparingbetween two means.
e Chi-square (x?) test ofsignificance was
used to compareproportions.
Pearson's correlation coefficient (r) test was
used for correlating data.. The clinical and
demographic factors with proven statistical
significance from the bivariate analyses were
further included in the multivariable logistic
regression models. A p-value equals or less
than 0.05 was considered significant.

Results

Our study was prospectively conducted in
period between October 2018 and July 2019.
It enrolled 80 patients presented with acute
ST elevation myocardial infarction (STEMI)
and admitted at Coronary Care Unit of Qena
general Hospital and Qena University
Hospital.
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Table (1): Description of demographic data, risk factors, laboratory data, echo and

angiographic data of all studied patients.

Demographic data Studied patients(N = 80)
Mean +SD 56.7+ 8.6
2 A
= ge(years) Min - Max 38— 80
E S Sex Male 71 88.8%
g Mean +SD 27.01 3.7
o) BMI
= Min - Max 19.8-35.2
Studied patients(N = 80)
g = Smoking Yes 43 53.5%
S = DM Yes 42 52.5%
HTN Yes 44 55%
Dyslipidemia Yes 56 70%
laboratory data Studied patients(N = 80)
. 2 Mean £SD 73.7+15.7
eGFR(ml/min/1.73 m") -
Min — Max 41— 106
WBCs ( 109 ) Mean £SD 8.06+39
mm
S Min — Max 4-203
g Neutrophils (%) Mean +SD 618+ 13.4
= CHTTOpIS L7 Min — Max 28 85
S Mean +SD 29.5+12.6
& Lymphocytes (%) -
= Min — Max 7.9 —58
= Mean +SD 137=1.19
RDW (%) -
Min — Max 10.1-17.8
N/L rati Mean +SD 3.01£2.6
rato Min — Max 0.48 — 10.76
Echo data Studied patients(N = 80)
LVEF (%) Mean +SD 53.2+6.26
i Min - Max 33— 69
No 30 37.5%
SWMA
< Yes 50 62.5%
% 1 vessel 24 30%
e 2 vessels 34 42.5%
S Number of affected vessels 3 vessels 9 3.8%
4 vessels 3 3.8%
Mean £SD 22.6+9.2
SYNTAX Score -
Min - Max 8—-43

As regard the demographic data of all studied
patients,the mean age of all studied patients

was 56.7 + 8.6 years with minimum age of 38
years and maximum age of 80 years. As

5



Hamza et al (2021)

regard sex, there were 71 males (88.8%) and
9 females (11.3%) in the studied patients. As
regard BMI, the mean BMI of all studied
patients was 27.01 + 3.7 with minimum BMI
of 19.8 and maximum BMI of 35.2.

As regard laboratory data. eGFR, the mean
eGFR of all studied patients was 73.7 £ 15.7
(ml/min/1.73 m*)with minimum eGFR of 41
(ml/min/1.73 m?) and maximum eGFR of 106
(ml/min/1.73 mz). As regard WBCs, the
mean WBCs of all studied patients was 8.06 +
3.9 (x10*/cmm) with minimum WBCs of 4
(x10*/cmm) and maximum WBCs of 20.3
(x10*/cmm). As regard neutrophils, the
mean neutrophils of all studied patients were
61.8 £ 13.4 (%)with minimum neutrophils of
28 (%) and maximum neutrophils of 85 (%).
As regard lymphocytes, the mean
lymphocytes of all studied patients were 29.5
+ 12.6 (%)with minimum lymphocytes of 7.9
(%) and maximum lymphocytes of 58 (%). As
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regard RDW, the mean RDW of all studied
patients was 13.7 = 1.19 (%) with minimum
RDW of 10.1 (%) and maximum RDW of
17.8 (%). As regard N/L ratio, the mean N/L
ratio of all studied patients was 3.01 £ 2.6with
minimum ratio of 0.48 and maximum ratio of
10.76.

As regard echo and angiographic
results,the mean LVEF of all studied patients
was 53.2 + 6.26 (%)with minimum LVEF of
33 (%) and maximum LVEF of 69 (%). As
regard SWMA, there were abnormalities in
50 patients (62.5%) of all studied patients. As
regard number of affected vessels, 1 vessel
was affected in 24 patients (30%), 2 vessels
were affected in 34 patients (42.5%), 3
vessels were affected in 19 patients (23.8%)
and 4 vessels were affected in 3 patients
(3.8%). As regard SS, the mean SS of all
studied patients was 22.6 + 9.2with minimum
SS of 8 and maximum SS of 43.

Table 2. Correlation study between RDW and other studied parameters in studied patients.

Variables (=) p-value

age -0.11 0.307 NS

BMI 0.064 0.517 NS

eGFR 0.12 0.279 NS

WBCs -0.13 0.236 NS

RDW vs Neutrophil - 0.107 0.346 NS

RDW vsLymphocytes 0.102 0.367 NS

RDW vs N/L ratio - 0.086 0.449 NS

RDW vs LVEF -0.28 0.011S

RDW vs Number of vessels 0.31 0.004 S
RDW vs SYNTAX Score 0.464 <0.001 HS

(r): Pearson correlation coefficient.

HS: p-value < 0.001 is considered highly significant.

This table shows:

e Highly statistical significant (p-value < 0.05) Positive correlation (r = 0.464) between RDW and SS

in studied patients.

e Statistically significant (p-value < 0.05) Negative correlation (r = - 0.28) between RDW and LVEF

in studied patients.

e Statistically significant (p-value < 0.05) positive correlation (r = 0.31) between RDW and number of

vessels in studied patients.

e No statistical significant (p-value > 0.05) correlation between RDW and other studied parameters in

studied patients.
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Figure 4. Negative correlation between RDW and LVEF in studied patients.



Hamza et al (2021)

SVU-IJMS, 4(2):1-13

4,5

4

R

w
~
w (%,

Number of vessels
N
(6, ]

i
I
;

[y
-
(5.}

=

o
n

o

11 13

15
RDW

17

19

Figure 5.Positive correlation between RDW and number of vessels in studied patients.

Table 3.Comparison of demographic data as regard RDW class.

RDW Class
Normal Abnormal Stat. test P-value
Demographic data n=47) n=33)
Age(years) Mean +SD 57977 551+£95 T=14 0.157 NS
Male 41 872% 30 90.9%
Sex X*=0.26 0.609 NS
Female 6 12.8% 3 9.1%
Non-smoker 21 44.7% 16 48.5%
Smoking X*=0.11 0.737 NS
Smoker 26 553% 17 515%
No 17 36.2% 21 63.6%
DM X?=58 0.015 S
Yes 30 63.8% 12 364%
No 20 42.6% 16 485%
HTN X*=0.27 0.6 NS
Yes 27 574% 17 51.5%
No 15 319% 9 273%
Dyslipidemia X*=0.19 0.656 NS
Yes 32 68.1% 24 72.7%
BMI Mean +SD 270+39 2703 £33 T=0.03 0.973 NS

T: independent sample T test.

X?2: Chi-square test.

This table shows no statistical significant difference (p-value > 0.05) between normal RDW
patients and Abnormal RDW patients as regard demographic data except for DM, there was

statistical significant difference.

S: p-value < 0.05 is considered significant.

NS: p-value > 0.05 is considered non-significant.
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Table 4.Comparison of Echo data as regard RDW class

RDW Class
Normal Abnormal Stat. test P-value
Echo n=47) n=33)
LVEF (%) Mean +SD 529 +6.7 488 £56 T=2.9 0.004 S
No 17 36.2% 20 60.6% P

e Yes 30 63.8% 13 394% 28y el

1 vessel 19 404% 2 6.1%

2 vessels 18 383% 16 48.5% '

Vessels affected 3 vessels 9 19.1% 10 303% X“=14.5 0.002 S

> 3 vessels 1 2.1% 5 152%
SYNTAX Score Mean +SD 204 +8.03 258+99 T=2.7 0.008 S

T: independent sample T test. S: p-value < 0.05 is considered significant.

X?: Chi-square test. NS: p-value > 0.05 is considered non-significant.

This table shows statistically significant difference (p-value < 0.05) between normal RDW
patients and Abnormal RDW patients as regard LVEF, SWMA, number of affected vessels and
SYNTAX score.

TableS. Logistic regression model for the predictors of poor MBG

Factor OR (95% CI) * P value AOR (95% CI) ** P value
o Age 1.02(0.93-1.12) =0.649 1.01(098-1.04) =0.614
¢ Sex (male) 4.35(2.58—-18.50) <0.001 8.43(2.13-14.39) =0.018
e DM 7.19(0.99-12.31) =0.051 6.33(1.66—14.18) =0.007
e BMI (Obese) 25.76 (1.31-58.21) =0.033 6.43(3.16—-13.07) =0.025
e LVEF % 1.04(0.93—-1.18)  =0491 0.84(0.45-2.87) =0.269
¢ No. Affected vessel 1.83 (0.89 — 3.76) =0.100 196 (1.10—3.48)  =0.002
e SWMA 1.13 (0.75 - 3.28) =0.875 1.15(0.46-2.87) =0.296
e SYNTAX (High) 2.79 (0.99 — 7.88) =0.054 3.58(1.14-7.25)  =0.029

*OR (95 % CI=Unadjusted Odds Ratio (95 % Confidence Interval)
**AOR (95% CI)= Adjusted Odds Ratio (95% Confidence Interval)

Table 5 showed the independent relationship between RDW classand syntax score among
the studied cohort. After adjusting for all correlates, it was found that patients was high syntax
scores were3.6 times more liable for having abnormal RDW class (AOR=3.6, 95% CI: 1.2-7.3, p-
value =0.029) and this was statistically significant.

also demonstrated that high levels of RDW

Discussion correlated with a high Syntax Score.

Our study demonstrated that out of 80 patients

with ST elevation myocardial infarction
included in the study, there was a positive
association between high levels of red cell
distribution width and the severity of
coronary artery disease in those patients. We

The RDW as a marker of the variability in
erythrocyte volume is a routinely available
component of the complete blood count. In
patients with ineffective red cell production
(such as 1ron deficiency, B12 or folate
deficiency and hemoglobinopathies),
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increased red cell destruction (such as
hemolysis) and blood transfusion, the RDW
levels can be elevated (Forhécz et al., 2009).
The RDW reflects variability in the size of
circulating red cells (anisocytosis) and is
routinely reported by analyzers as part of
routine complete blood counts.

Several studies showed an association
between RDW and CAD, stable angina
pectoris, unstable angina pectoris, and acute
MI. However, the relation between RDW and
complexity of CAD has been reported (Isik et
al.,, 2012) in patients with stable angina
pectoris; we showed this association in
STEML. In a prospective cross-sectional study
which included 193 patients who underwent
coronary angiography for stable CAD, Isik et
al., found an association between RDW and
presence, severity and complexity of CAD as
determined using syntax score (Isik et al.,
2012).

Ephrem and Kanei, in a retrospective study
included 503 patients with UA or NSTEMI
reported that elevated RDW is independently
associated with higher recourse to CABG in
patients presenting with UA or NSTEMI
(Ephrem et al., 2012).

In agreement with our study, a large
prospective cohort study conducted byMa et
al., and included 677 patients who underwent
coronary angiography due to the presence of
angina-like chest pain and/or positive
treadmill stress test, and found that RDW is
associated with both presence of CAD and the
severity of coronary stenosis, suggesting that
it might be a readily available marker for the
prediction of CAD and its severity (Ma et al.,
2013).

In agreement with our study, Sahin et al.,
reported in a prospective cross-sectional study
that included 335 patients with NSTEMI; that
RDW is a predictor of high SYNTAX score
but is not associated with long-term mortality
in patients with NSTEMI (Sahinet al., 2015).

In consistent with our study, Nagula et al.,
enrolled 576 patients - who underwent
coronary angiography after diagnosis of CAD
or presence of angina like chest pain and/or
positive treadmill test — in their study, and
foud that RDW is an independent predictor of
CAD and severity of coronary stenosis,
suggesting that it can be a readily available
marker for prediction and severity of CAD
(praveenNagula et al.,2017).
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Uyarel et al., demonstrated that greater
baseline RDW levels in patients with STEMI
undergoing primary percutaneous coronary
intervention were associated with increased
risk of in-hospital, long-term cardiovascular
mortality and longer hospital stay (Uyarel et
al., 2011). The RDW has also been found to
be an independent predictor of all-cause long-
term mortality in patients with NSTEMI
(Azab et al., 2011).

Dabbah et al., demonstrated a graded
positive independent association between
baseline and discharge RDW values and risk
of all-cause mortality and development of
new-onset heart failure in patients with AMI
(Dabbah et al., 2010). Another study was
done by Wang et al., demonstrated that high
RDW was an independent predictor of re-
infarction, heart failure and 1-month mortality
in patients with ACS. Additionally, high
RDW was associated with thrombus burden,
poor reperfusion, in-hospital mortality and
long-term mortality in patients with STEMI
treated with PCI (Wang et al., 2015).

A study done by Cavusoglu et al., showed
that RDW was a strong and independent
predictor of mortality among an unselected
population of males referred for coronary
angiography. They also demonstrated that
RDW was a powerful and independent
predictor of mortality in the subpopulation of
patients who had presented with acute
coronary syndrome (Cavusogluet al., 2009).

Thus, our finding, although focusing among
patients who underwent coronary
angiography, strengthens the previous studies
done on RDW as predictor of the prognosis of
patients with myocardial infarction who
undergo different interventions.

Our study demonstrated the relationship
between high RDW levels and severity of
CAD in STEMI patients.

As regarding number of diseased vessels, it
was more with higher RDW levels in
agreement with Akin et al., study that was
done on 580 acute MI patients and show
relation between high RDW and higher
percentage of three vessel lesions in those
patients(AKkin et al., 2013).

As regarding the Syntax Score, the score was
high in patients with higher RDW levels in
agreement with AKin et al., 2013 who found
that RDW was associated with increased
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severity of CAD assessed by Syntax score in
AMI patients(AKin et al., 2013).

In agreement with our study, Sahin et al.,
found that RDW is apredictor of high Syntax
score (Sahin et al., 2015).

ErhanTenekecioglu et al., included 251
patients with NSTEMI in their study and
reported that A greater baseline red cell
distribution width value was associated with
myocardial injury and elevated cardiac
troponin I levels in non-ST-elevation acute
coronary syndrome. Therefore, the red cell
distribution width could be considered for risk
stratification of acute coronary syndrome
patients admitted to emergency departments
(Tenekeciogluet al., 2015). Another study
was conducted on 60 patients presented for
assessment of coronary artery disease (CAD)
by coronary CT angiography and they were
categorized into 2 groups, group (A)
diabetics(30 patients),group(B) non-diabetics
(30 patients) and reported that a greater
baseline RDW (SD) value was independently
associated with the presence of a greater
coronary complexity of CAD and higher
calcium score (Onsyet al., 2017). In
agreement with our study results, another
study was conducted by AtacCeliket al.,
included 233 diabetic patients who underwent
coronary angiography for CAD; and
demonstrated that RDW was significantly
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