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Abstract

Coronary heart disease (CHD) is one of the most comraases of death in the world. CHD is caused by the narroofittye
arteries of the heart due to a buildup of fat on the vegalid (atherosclerosis), therefore inhibiting blood fltworgans. Red
blood cell distribution width (RDW) represents the &hiiity of red blood cell size and has been shown to @eelith the
incidence of atherosclerosis. RDW is also often usédetatify diseases associated with heart failure. Thecdithis study was

to assess the relationship between the level of RDWhanseverity in CHD patients. A cross-sectional study garied out on

62 patients from July to December 2020 at Dr. Zainoel iAtitbspital, Banda Aceh. RDW level was obtained fromgatéent's
medical record and divided into two categories (group 130295 and group 2 >13.029%). Severity of CHD patients was
calculated using the SYNTAX | score and divided into ghcategories (low, moderate, and high). The correldtaween the
baseline characteristics, laboratory results, RDW Jeral severity of CHD was assessed statistically®% confidence level.
The majority of patients with CHD were men aged 56-8&ry and had BMI obesity | and hypertension. Patient baseline
characteristics (gender, age, body mass index, histohymértension and diabetes) and laboratory results did not have a
significant relationship with the RDW level and therexity of CHD (p>0.05). The correlation value between REMéI and
severity of CHDis p=0.435 which indicated no significant relationship betwbem.

Keywords: Coronary heart disease, red blood cell distoibutidth, CHD, RDW, SYNTAX | score

1. Introduction

Coronary heart disease (CHI) the leading causef deathin the world and increased since 1970, with a
mortality rateof onein five for men and oné six for women. CHDis oneof the leading causes death from
cardiovascular diseag®ethe United States (45.1%), followed by stroke (16.5%), haduoré (8.5%), hypertension,
high blood pressure (9.1%), arterial disease (3.2%), and cdlgipvascular diseases [1]. In Indonesia, according
the Basic Health Research (RISKESDAS), CHD is the thading cause of death after stroke and hypertension [2].

CHD occurs when tharteries narrow and harden digethe accumulationf fat/plaqueon the wallsof blood
vessels (atheroscleros[8]. Atherosclerosis causes disturbanicethe blood circulation systetn organsor tissues
and causes endothelial cell damage [4]. CHD risk fact@sdetermined by modifiable factors suhsmoking,
physical activity, diet, dyslipidemia, obesity, hypertensand diabetes mellitus and non-modifiable fackwrage
and heredity1]. The red blood cell distribution width (RDW) represents vhriability of red blood cell size amsl
routinely evaluateds part of an automated full blood count [5]. The rabf RDW has been widely recognized
screeningor iron deficiency anemia, but currently RDM/knownto be ableto predict mortalityin other clinical
conditions suchas coronary artery disease, heart failure, acute patitiseanfective endocarditis and peritoneal
dialysis[6].

Several studies reported that RDW level are significamslsociated with stable heart disease and used as an
identification of further risks in patient [3, 7, 8]. Seivatbiomarker is important to diagnosis or prognose th
diseases [9-16]. High RDW level can increase the atblerosis incidence which is the main cause of CHD [17].
However, the relationship between RDW level and CHEtiikvery limited. The aim of the present study was t
prospectively investigate the potential correlatbdRDW level and severity of CHID Indonesia populations.

2. Methods

A cross-sectional study was conducted among CHD pati¢iisZainoel Abidin Hospital, Banda Aceh, from
Januaryto November 2018. The patients aged owerequalto 18 years and diagnosed with CHD based
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angiography and electrocardiography (ECG) results weskeded in the study. On the other hand, the patients
diagnosed with anemia, chronic kidney failure, autoimmuwoagestive heart failure, and three months of blood
transfusion record were excluded. This study has ethical apfrowvathe Institutional Review Board of the Faculty
of Medicine, Universitas Syiah Kuala/Dr Zainoel Abidtlospital Banda Aceh (02/EA/FK- RSUDZA/2019).

There were two variables used in this study: independewtr{seof CHD) and dependent (Red blood cell
width (RDW). CHD patients were sampled using the consecutiuplsay method. Baseline characteristic such as
gender, age, body mass index (BMI), hypertension, and diateet@sl was collected and assessed. RDW level was
measured using a hematology analyzer with a meah ¢éveDW divided into two group$l. <13.0295 anc.
>13.029%). The degree of severity in CHD patients was measuregl syhergy between percutaneous coronary
intervention with taxus and cardiac surgery | (SYNTAXdpre and categorized into: low (SYNTAX | score: <22),
moderate (SYNTAX | score: 23-32) and high (SYNTAX | scor&2)[18].

Data analysis was performed using SPSS softwareti®elhip between age, gender and BMI with RDW level
and severity of CHD was assessed using fisher exsicamel the relationship between hypertension anceiab
with RDW level and severity of CHD was assessed usingagumre test. Relationship between laboratory testtresul
and RDW level was assessed using independent sample ndestal distribution data) and Mann-Whitney test
(abnormal distribution data). Relationship between laboyaest result and severity of CHD was assessed using
ANOVA test (normal distribution data) and Kruskal-Walkistest (abnormal distribution data). RDW level and
severity of CHD correlation was assessed using Speaan&rcorrelation test with a 95% confidence level.

3. Reaults

In table 1, the distribution of patients in RDW group 2 (55.6%8 more than RDW group 1 (44.4%) for male
patients, while more female patients warteRDW group 1 (62.5%). More than half CHD patients aged >55
years, 52.5% of them had RDW group 1. In the BMI varighédients were generally categorized as obese 1 with
RDW group 1 (52.1%), and only one patient had a low BMI and mesded in RDW group 2. CHD patients had
more history of hypertension, and 47.@¥them wereén RDW group 1, and the others (52.4%) belontgedgroup
2. more CHD patients did not have a history of diabetéis RDW group 2. In addition, only 13 patients had a
history of diabetes, and 8 had an RDW group 2. Based ongherFind Chi-square test, the baseline characteristics
of the patients did not have a significant relationstith the RDW categoryp > 0.05). Mostof the CHD patients
in the study had a low severity, and only patients wéttegory |l obesity were more dominant with moderate and
high severity. Based on Fisher's exact test and chi-sgestrebaseline characteristics also did not significantly
correlate with the severity of CHD (p>0.05).

Table 1. Relationship between baseline characterRb&V value, and SYNTAX | score

RDW n (%) SYNTAX I score n (%)
Variable Group 1 Group 2  P-value . P-value
(<13.029) (>13.029) Low Moderate High
Gender n 0.456 0.88C¢
Male 24 (44.4) 30 (55.6) 29 (53.7) 16(29.6) 9(16.7)
Female 5 (62.5) 3(37.5) 4 (50) 3(37.5) 1(12.5)
Age 0.616 0.793
<55years 8 (36.4) 14 (63.6) 14 (63.7) 6(27.3) 2(9)
> 55 years 21 (52.5) 19 (47.5) 19 47.5) 13(32.5) 8(20)
BMI (Kg/m?) 0.654 0.092
Low 0 (0) 1 (100) 1 (100) 0 (0) 0 (0)
Normal 7 (43.8) 9 (56.3) 10 (62.5) 5(31.3) 1(6.3)
High 9 (52.9) 8 (47.1) 8 (47.1) 3(17.6) 6 (35.3)
Obesity | 12 (52.1) 11 (47.8) 13 (56.5) 9(39.1) 1(4.3)
Obesityll 1(20) 4 (80) 1 (20) 2 (40) 2 (40)
Hypertension 0.847 0.406
No 9 (45) 11 (55) 10 (50) 5 (25) 5 (25)
Yes 20 (47.6) 22 (52.4) 23 (54.8) 14(33.3) 5(11.9)
Diabetes 0.499 0.703
No 24 (49) 25 (51) 27 (55.1) 15(30.6) 7(14.3)
Yes 5 (38.5) 8 (61.5) 6 (46.3) 4 (21.1) 3(23.1)

aFisher exact test,Chi-Square test
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Basedon table 2, all laboratory variables except MCH Hmadsignificant difference between RDW groups 1
and 2 as indicated by p-value (p>0.05), while the MCHate had p=0.02. In severity of CHD, all laboratory
variables had p-values greater than 0.05. The result shtaimratory variables did not have a significant
correlationto the low, medium, and high severity categories

Table2. Relationship between laboratory test result, RCANi&, and SYNTAX | score

RDW p- SYNTAX | score p.
Variable (Mean +SD) value (Mean +SD) value
Group 1 Group 2 .
(<13,029) (>13.029) Low Moderate High
HGB (g/dL) 1424+1.11 1432+0.97 0.755 14.41+1.09 14.02+1.01 14.37+0.82 0.395
HCT (%) 4152 +3.10 4226+292 0333 4223+291 41.21+338 42.20+2.62 0.479
RBC(1°/mn?) 4.83+0.44  5.03 +0.47 0.092 4.93+041 4.92+052 497+056 0.95F
WBC
(LCmn?) 8.86+2.30  9.00+2.73 0.95% 9.04+2.86 8.72+200 9.00+240 0.989
243.27 + 297.58 + 245.20 +
PLT (10Ymn?)  244.1754.84 274.33+139.32 0.320 ¢, "6e 17703 55 09 0.425
MCV (fl) 86.10+4.27 82.94+10.91 0.24% 8564+3.07 81.83+14.17 85.30 +6.43 0.717
MCH (pg) 29.62+1.56 28.63+1.67 0.02G 29.27+1.40 28.69+1.67 29.30+2.50 0.409
MCHC (g/dL) 34.47+1.38 34.15+1.06 0219 3436+1.11 34.14+150 34.40+1.07 0.692
MPV (fl) 9058+1.14 9.78+0.72 0.63P 9.70+0.87 9.59+122 082+044 0552
%‘;’;‘é‘&'”e 1.05 +0.25 1.15+0.33 0.1961.08+0.32 1.16+0.27 1.08+028 0.637
Random Blood
Sugar (RBS)  151.10+49.05 159.79+79.68 038214642+ 16537+« 16810+ 4 440

(mg/dL) 59.74 73.49 77.56

2 Independent sample t tesMann-Whitney test; Anova test? Kruskal-Wallis test

The distribution of CHD patients based on RDW level an@®Giverity is presented in Table 3. A total of 33
(53.2%) CHD patients in this study had low severity, 19 (30.6%) modaradegen (16.1%) high. Meanwhile, based
on the RDW level, 29 patients (46.8%) were in the RDW grugnd 33 patients (53.2%) were in group 2. The
correlation between the RDW levehdthe severity of CHD was measured using the Spearmanated a
correlation value of 0.101 was obtained with p=0.435 (Tabl@8se results showed a positive but insignificant
correlation value (p> 0.05).

Table3. Relationship between RDW and SYNTAX | score

RDW n (%)
Variable Group 1 Group 2 Correlation Value P-value
(<13.029) (<13.029)
Low 17 (27.4) 16 (25.8)
SYNTAX | score Moderate 8 (12.9) 11 (17.7) 0.101 0.435
High 4 (6.5) 6 (9.7)

4. Discussion

In this study, there were more male CHD patients than wowiéim the majority being elderly (56-65 years).
Basedon previous reportsn 2010, men aged 40-70 years were natrgsk for CHD than women [19]. Patients
also had more hypertension which is a major risk facro€féD. Patients without cardiovascular disease generally
had low systolic pressure (down to 90-114 mmHg) and low diagi@ssure (down to 60-74 mmHg) [20]. Diabetes
is another factor that affects CHD patients and occurs in patients with old age (=65 years)[21]. However, the study
showed inconsistent results because the population @8dgrars was observed. Obesisyalsoan independent
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factor in the development of CHD [1]. More than 50% of patieitis CHD were overweight or obese. Weight loss
can reduce the numbef major risk factors, suchshypertension, dyslipidemia, and diabetes mel[i223$

In general, the baseline characteristics of the patiarthis study did not have a significant correlation with th
RDW level. An independent sample t-test was applied tostisesignificant relationship between RDW level and
gender. It was found that there was no significant coialdietween them (p>0.05) [23]. Other study also reported
that BMI and diabetes did not significantly correlatéhvthe RDW level [24]. However, an analysis of hypertension
and age with RDW level contrasted results with previdudias. The different results of this study are due to the
numberof samples being smaller and different categafexsye group [23, 25, 26]

The relationship between the severities of CHD dredpatient's baseline characteristics also did hotvsa
significant relationship. Previous studies showed #igat, BMI, and diabetes potentially caused CHD but were not
correlated with severity [27, 28]. In contrast to other stydiggertension and age did not show a correlation with
the severity of CHD [27]. This difference in results is tluelifferences in patient severity groupings and a larger
patient population with a more diverse age range. Currendse s no research that links gender to the severity of
CHD. This study showed men had a l@gkeverity than women. Casetdeathin male CHD patients are more
than in females. Men dealing with stressful events as delaptive physiologically, behaviorally, and emotigna
which contributeso anincreasen the severityf CHD[29].

Overall, laboratory variables did not show a corietabetween RDW level and the severity of CHD. RDW is a
numerical measurement of variations in the sizeytheocytes. RDW is a routine parameter of the complietedb
count (CBC) usedo diagnose aneia [5]. A previous study showed results different fraor findings. Higher
levels of RDW (>14.4%) showed a significant correlation wathokatory variables [30]. In this study, the grouping
of RDW level was in the range of 12%-14%, which may be a faettre results' difference. The RDW is useful
when determining microcytic anemia, particularly irofidency anemia (high RDW, normtd low MCV) [6].

The final result of this study was no significant catieih between RDW level and the severity of CHD
patients. This study was contrary to other studies where i@&pondents showed a relationship between RDW and
CHD patients [31]. A high level of RDW is a risk for heariluige, cardiovascular events, and causes of death in
patients with previous myocardial infarction [2]. Our studgduan observed RDW level of <15%, whereas patients
prone to chronic CHD disease had a mean RDW level of >15%rdld@eof RDW in cardiovascular disease is
associated with decreased red blood cell turnover. A RiQW level causes the red blood cell size to decrease
gradually and reduces the turnoeéred blood cellsn circulation [32].

5. Conclusion

Our findings found no significant correlation between basefiatient characteristics and laboratory results on
RDW and the severitypf CHD. In addition, the Spearman rank correlation test showed REAV did not
significantly correlate with the severity of CHD. Ffurther researchit is expectedto use a larger numbenf
samples and a wider distribution of samples for each defjverity and level of RDW to ensure the results are
more representative.
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