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ABSTRACT

Stroke is a functional disorder attributed to acute focal or global brain injury by vascular cause and persists more than 24
hours. Stroke is divided into ischemic and hemorrhagic strokes. Red Blood Cell Distribution Width (RDW) is a measurement of
erythrocyte volume variation in blood circulation. Increased RDW reflects the inflammation that plays a role in the
development of atherosclerosis in stroke. This study aims to analyze differences in RDW-CV values in patients with stroke. The
design was cross-sectional with aretrospective approach, secondary data from medical records of inpatients with stroke from
January to December 2016 at the Dr. Wahidin Sudirohusodo Hospital. The study population consisted of 490 patients aged
> 18 years old. The Kruskal-Wallis, Mann-Whitney, and ANOVA one way tests were used to analyze differences in RDW-CV
values O0in patients with ischemic and hemorrhagic stroke. Mann-Whitney test results showed no significant difference in
RDW-CV values between groups of ischemic and hemorrhagic stroke (p 0.96). Kruskal-Wallis and ANOVA oneway tests
showed no significant difference in RDW-CV values between four groups of patient outcomes in ischemic and hemorrhagic
stroke (p 0.13 and p 0.35 consecutively). There were no significant RDW-CV values between ischemic and hemorrhagic stroke.
There was no significant difference between RDW-CV values of four groups of patient outcomes in ischemic and hemorrhagic
stroke. RDW-CV values cannot be used to distinguish both ischemic and hemorrhagic stroke, including the prediction of

stroke mortality
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INTRODUCTION

Stroke by definition from World Health
Organization (WHO) is focal brain functional
disorder with a syndrome or an acute or global
clinical marker which develops fast with the duration
of more than 24 hours (except interrupted by surgery
or death) without any apparent cause other than
brain blood flow disorder. Stroke can be caused by
ischemia or brain hemorrhage. Ischemic stroke is
caused by cerebral focal occlusion. Hemorrhagic
stroke can be in the form of intracerebral bleeding or
subarachnoid bleeding.””

Stroke is the second cause of death after ischemic
heart disease (9%) and the primary cause of disability
in the world. Medical Department Survey in 2007
found that stroke was the leading cause of death in
the age of more than 45 years (15.4%) with stroke
prevalence of 0.8% disability because of stroke. In
2002, stroke was the sixth cause for the decrease of
Disability Adjusted Life Years (DAL.Ys).”

Red Blood Cell Distribution Width (RDW) is a

measurement of red blood cell volume variation in
the circulation. RDW is reported as Coefficient of
Variation (CV) and Standard Deviation (SD). RDW-SD
value (stated in fl unit) is a real measurement from
histogram distribution width of the red blood cell
size and is measured by counting the width on the
20% level above the basic line of the histogram. The
RDW-CV value (stated in % unit) is calculated from
Standard Deviation (SD) of red blood cell volume and
Mean Corpuscular Volume (MCV).”*

Some researchers propose a theory, that
decrease of RDW value can reflect inflammation
condition related to theadverse clinical result.
Inflammation plays an essential role in the
development of ischemic stroke and atherosclerosis.
Proinflammation cytokines can cause the increase of
RDW value by damaging red blood cells and causes
reticulocyte excretion to circulation because of the
disturbance ofiron metabolism and erythropoietin
responses.’*

Ani's et al. research concluded that the decrease
of RDW relates to stroke and high RDW can predict
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the mortality of the patient who experienced a
stroke.” Jia's research et al. stated that RDW value
was higher on patients with primary ischemic stroke
who had carotid arterial atherosclerosis compared
with patients who did not suffer from carotid arterial
atherosclerosis.”

Researches in the relation of RDW and stroke in
Indonesia are very limited. Investigations in
Makassar havenot been conducted yet. RDW is also a
cheap routine examination. The outcome is RDW-CV
really has a correlation with stroke and its evaluation,
thus this examination can be used as one of the
indicators of stroke prognoses which is cheaper and
easier to do. The researcher is interested in
conducting a research on the relation of RDW and
stroke based on the considerations above. This
research aimed to analyze differences in RDW-CV
value on stroke patient in the Dr.Wahidin
Sudirohusodo Educational Public Hospital,
Makassar.

The research aims to analyze value differences of
RDW-CV between ischemic stroke patients with
hemorrhagic stroke and evaluation of its outcome.

METHODS

The research was conducted by cross-sectional
with retrospective approach done by taking
inpatient data with stroke during the period of
January to December 2016 in Medical Record
Installation of the Dr. Wahidin Sudirohusodo
Educational Public Hospital, Makassar. The inclusion
criteria were stroke patients who had been
diagnosed by the clinical manifestation and had
laboratory data about RDW-CV examination. The
patient data were excluded if the stroke patient was
found to have cardiovascular history, anemia (male

Table 1. General characteristics of the research sample

adult <13 g/dL), unpregnant adult female (<12
g/dL), kidney failure, and liver failure.

Red blood cell distribution width value is
erythrocyte size variation which was reported as part
of complete blood count and was measured by using
hematology analyzer. Stroke patient outcome was
stroke patients condition when they were
dischargedfrom the hospital.

The result of the research was analyzed by using
comparative test Kruskal-Wallis and Mann-Whitney
test abnormal distribution data interval and also
ANOVA one way test on normal data distribution. A
value which is significant if p< 0.05.

RESULT AND DISCUSSION

Four hundred ninety patients were taken as the
research subject (170 hemorrhagic stroke patients
and 320 ischemic stroke patients) with the
characteristics in Table 1. The highest amount of
stroke patients were male amounting to 274 patients
(55.9%). The most senior age group was 41-60 years
which were 226 patients (46.1%).

The research showed that stroke happened more
in males than females. The result showed that stroke
was experienced more in old patients. Ghani and
Mihardja's research mentioned that along with the
increase of age the stroke prevalence increased
where the age of > 55 5.8 times risk compared with
the age group of 15 — 44 years. Zank et al. found
stroke incidence in the USA, England, French,
Germany, Italy, and Spain was higher in male than
female.*

The characteristics of ischemic and hemorrhagic
stroke patient can be seen in Table 2. Males
dominate both in ischemic and hemorrhagic stroke.
They also happened more in old age of 61 — 80 years

Variable Amount (n = 40) Percentage (%)
Stroke Ischemic 320 65.3
Hemorrhagic 170 347
Sex Male 274 55.9
Female 216 441
Age group 21 — 40 years 28 5.7
41 - 60 years 226 46.1
61 — 80 years 211 42.8
81 — 100 years 26 54
Output Get well 181 36.9
Well recovered 124 253
Died < 48 hours 81 16.5
Died > 48 hours 104 213
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Table 2. The characteristics of the ischemic and hemorrhagic stroke patient

Variable Amount (n = 40) Percentage (%)

Sex Male 274 55.9
Female 216 441

Age group 21 - 40 years 28 5.7
41 - 60 years 226 46.1
61 — 80 years 211 42.8
81 — 100 years 26 5.4

Median Mean (2SD)

(min—max)

Output Get well 181 36.9
Well recovered 124 253
Died < 48 hours 81 16.5
Died > 48 hours 104 21.3

p* Mann — Whitney Test

Table 3. Comparison of RDW-CV value in ischemic and hemorrhagic stroke

Ischemic stroke
(n = 320)
Median (min-max)

Variable

Hemorrhagic stroke
(n =170) p*
Median (min-max)

13.0

RDW-CV (%) (10.2 - 23.0) %

131
(103-233)%

0.96

p* Kruskal — Wallis Test

and hemorrhagic stroke mostly occurred in the
group of 41 — 60 years. The majority of patient
outcome in the ischemic stroke that got well (40.0%)
and recovered (32.5%). The hemorrhagic stroke
patient outcome was dominated by patients death
(57.1%) where in that case of the majority of patients
died (57.1%) > 48 hours after hospitalized.

This research showed that patients who were
hospitalized in Wahidin Sudirohusodo, Makassar
with ischemic stroke diagnosis (65.3%) were greater
than hemorrhagic (34.7%). The result is in line with
O'Donnel's research, et al. who conducted research
and found that the percentage of ischemic stroke
incident was higher (78%) than hemorrhagic stroke.*

The findings showed that outcome in ischemic
stroke majorly got well (40.0%) and recovered
(32.5%) while hemorrhagic stroke was dominated by
patients death (57.1%). Setyopranoto mentioned
that the mortality of stroke patients settled the third
rank after coronary heart and cancer disease where
most of the death cause was due to ischemic stroke
(51.58%). The result was not in accordance with
Setyopranoto statement, where the most mortality
level of hemorrhagic stroke was higher than ischemic
stroke.”

An RDW-CV value was compared between the
ischemic stroke patient group and hemorrhagic

stroke. The average RDW-CV value in ischemic stroke
patientis 13% and in hemorrhagic stroke was 13.1%.
Data interval was found abnormal after being
analyzed by normality test Kolmogorov-Smirnov so
comparative test Mann-Whitney was used. The
result of the RDW-CV analysis in the stroke patients
can be seen in Table 3. Comparative test
Mann-Whitney showed there is no meaningful
difference in RDW-CV value between the ischemic
stroke patient group and hemorrhagic stroke with
p-value 0.96.

The RDW-CV value was also compared according
to the result of ischemic stroke patient outcome.
Data interval was found abnormal after being
analyzed by normality test Kolmogorov-Smirnov so
that Kruskal-Walls comparative test is used. The
result of RDW-CV analysis compared with ischemic
stroke patient outcome can be seen in Table 3.
Kruskal-Walls test showed there was no meaningful
difference in RDW-CV based on the result
of ischemic stroke patient outcome with the
p-value 0.13.

The RDW-CV value was also compared under the
result of hemorrhagic after being analyzed by
Kolmogorov-Smirnov normality test so that ANOVA
one way test was used. The result of RDW-CV
analysis compared with hemorrhagic stroke patient
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Table 4. Comparison of RDW-CV value according to ischemic stroke patient outcome

Get well (n=128)

Die < 48 hours (n = 35)

Die > 48 hours (n = 53)

o *
Variable Median (min -max) Median (min -max) Median (min-max) P
13.8 13.2 13.2
RDW (%) 0.13
(10.8-23.0) % (11.2-19.0) % (10.2-20.8) %
p* ANOVA one way test
Table 5. Comparison of RDW-CV value according to hemorrhagic stroke patient outcome
Get well Recovered Died < 48 hours Died > 48 hours
(n=53) (n = 20) (n = 35) (n = 20)
Variable Median Median Median Median p*
(Min - max) (Min - max) (Min - max) (Min - max)
RDW-CV (%) 13.0 131 131 331 0.35

(104 -17.2% (10.3 -17.9) %

(104 -17.2) % (104 -17.2)%

outcome can be seenin Table 5. ANOVA oneway test
showed that there was no meaningful difference in
RDW-CV value based on the result of hemorrhagic
stroke patient outcome with p-value 0.35.

The research result showed that there was no
meaningful difference (p = 0.96) between RDW-CV
value with ischemic stroke group and hemorrhagic
stroke. The research result also showed that there
was no significant difference (p = 0.13 and p = 0.35)
between RDW-CV value with the ischemic stroke
patient outcome and hemorrhagic stroke. The
research result was not following Anik's et al.
research in 2009 which concluded that the increase
of RDW was related to stroke incident and higher
RDW can independently predict the mortality
because of cardiovascular disorder in patients who
experienced a stroke.” Vijayashee et al. found that
RDW was higher than 13% was related to the
increase of stroke incident risk but RDW value did
not show the meaningful relationship with the
degree of stroke acuteness.” Jia et al. mentioned
that RDW value was higher in patients with carotid
arterial atherosclerosis compared with non-carotid
arterial atherosclerosis where this research patients
with primary ischemic stroke.”

Atherosclerosis incidence is a chronic
inflammation process which is persistent and as one
of the stroke causes. Chronic inflammation triggered
the secretion of inflammation mediators such as
TNF-q, IL-1, and IL-6 which were assumed to change
hematopoiesis physiology especially the erythrocyte
morphological changes which affect the decrease of
RDW. Inflammation mediator IL-6 and TNF-a
hindered erythropoietin gene transcription GATA-2
and nuclear factor-h15, so erythrocyte maturation

was disturbed and caused immature erythropoietin
in the kidney entering the blood flow. The cytokine
also disrupted the proliferation of erythroid
peb geatitoati im tteebooremamrovis sppegsedyté

The weakness of the research which could cause
disagreement with other studies was that this
research did not compare RDW value of stroke
patients with RDW value of the normal control.
Another cause of dispute was that this research did
not consider factors such as the duration of stroke
attack before taking RDW data, medical record of the
previous stroke, and other diseases in which chronic
inflammation happened besides diseases
mentioned in exclusion criteria. Another research
limitation was that the data taken was the medical
data record which only saw RDW-CV value without
considering other infections or inflammations in
patients and it did not relate to the other
inflammation markers so that it was difficult to avoid
bias.

CONCLUSION AND SUGGESTION

In this research, the result showed that there was
no difference in RDW-CV value between ischemic
and hemorrhagic stroke group. RDW-CV value of
ischemic and hemorrhagic stroke patients with
theoutcome of recovery got well, died <48 hours and
also died>48 hours did not have a significant
difference. The RDW-CV value could not be used to
differentiate the highesttype of stroke or to predict
stroke patient mortality.

Based on the research results it was suggested
that it is necessary to conduct further research by
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comparing an RDW-CV value with other
inflammation markers such as Erythrocyte
Sedimentation Rate (ESR), C-Reactive Protein (CRP),
IL-6, TNF-q, in stroke patients to see whether there
was a relationship between inflammation and stroke.

REFERENCES

10.

11.

WHO. Multinational monitoring of trends and
determinants in cardiovascular disease (MONICA
Project) Manual. WHO. 1988; 105-14.

Setyopranoto I. Stroke: Gejala dan penatalaksanaan.
Cermin Dunia Kedokteran.2011; 38(4): 247-50.
Donnan GA, Fisher M, Macleod M, Davis SM. Stroke.
Lancet. 2008;371:1612-23

Ghani L, Mihardja LK, Delima. Faktor risiko dominan
penderita stroke di Indonesia. Buletin Penelitian
Kesehatan.2016; 44(1): 49-58.

Isik T, Ayhan E, Kurt M, Tanboga IH, Kaya A, Aksakal E.Is
red cell distribution width a marker for the presence
and poor prognosis of cardiovascular disease. The
Eurasian Journal of Medicine. 2012; 44:169-71

Curry CV, Staros EB. Red Cell Distribution Width (RDW)
download date 04 June 2017. Available from http:
//emedicine.medscape.com/article/2098635-
overview.

Bain BJ, Lewis SM. Basic hematological techniques. In:
Dacie and Lewis practical hematology. 11" Ed.,,
London, Churchill Livingstone/Elsevier, 2012; 41-2.
Vajpayee N, Graham SS, Bem S. Basic examination of
blood and bone marrow. In: Henry's clinical diagnosis
and management by laboratory methods. 22",
Philadelphia, Elsevier/Saunders, 2011; 510-526.
Soebrata RG. Penuntun laboratorium klinik. Jakarta,
Dian Rakyat, 2002; 39-42.

Ani C, Ovbiagele B. Elevated red blood cell distribution
width predicts mortality in persons with known stroke.
Journal of the Neurological Sciences, 2009; 277: 103-08.
Kara H, Degirmenci S, Bayir A, Ak A, Akinci A, Dogru A,
Akyurek F, Kayis SA. Red cell distribution width and
neurological scoring systems in acute stroke patients.
Neuropsychiatric Disease and Treatment, 2015;

12.

13.

14.

15.

16.

17.

18.

19.

20.

11:733-39.

Salvagno GL, Sanchis-Gomar F, Picanza A, Lippi G. Red
blood cell distribution width: A simple parameter with
multiple clinical applications. Critical Reviews in
Clinical Laboratory Science Early Online, 2014; 1-20.

Jia H, Li H, Zhang Y, Li C, Hu Y, Xia C. Association
between Red Blood Cell Distribution Width (RDW) and
Carotid Artery Atherosclerosis (CAS) in patients with
primary ischemic stroke. Archives of Gerontology and
Geriatrics, 2015; 61:72-5.

O'Donnell MJ, Xavier D, Liu L, Zhang H, Chin SL,
Rao-Melacini P, Rangarajan S, et al. Risk factor for
ischemic and intracerebral hemorrhagic stroke in 22
countries (the interstroke study): A case-control study.
Lancet. 2010;376:112-23.

Setyopranoto L Stroke: Gejala dan penatalaksanaan.
Cermin Dunia Kedokteran, 2011; 185: 247-50.
Vijayashree R, Abirami VR, Govindaraju S, Ramesh Rao
K. Relevance of Red Cell Distribution Width (RDW)
determination in stroke: A case-control study.
International Journal of Scientific and Research
Publications, 2014; 4(11): 1-5.

Abdinur MA, Yong X. Progress in red blood cell
distribution width and cardiovascular disease. IOSR
Journal of Dental and Medical Sciences, 2016; 15(9):
128-31.

Lippi G, Filippozzi L, Montagnana M, Salvagno GL,
Franchini M, et al. Clinical usefulness of measuring red
blood cell distribution width on admission in patients
with acute coronary syndromes. Clinical Chemical
Laboratory Medicine, 2009;47: 353-57.

Cetin M, Kocaman S, Bostan M. Red blood cell
distribution width and its association with coronary
atherosclerotic burden in patients with stable angina
pectoris. Europe Journal General Medicine, 2012; 9(1):
7-13.

Bujak K, Wasilewski J, Osadnik T, Jonczyk S,
Kolodziejska A, Gierlotka M, Gasior M. The prognostic
role of red blood cell distribution width in coronary
artery disease: A review of the pathophysiology.
Hindawi Publishing Corporation Disease Marker, 2015;
1-12.

Analysis of Red Blood Cell Distribution - Paramita, et al.



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7

