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Abstract
The red blood cell distributionwidth (RDW) is an index of the heterogeneity of circulating

red blood cell size, which along with other standard complete blood count (CBC) parame-

ters are used to identify hematological system diseases. Besides hematological disorders,

several clinical studies have shown that an increased in the RDWmay be associated with

other diseases including acute pancreatitis, chronic kidney disease, gastrointestinal disor-

ders, cancer, and of special interest in this review, cardiovascular disease (CVD). The

diagnostic and prognostic value of RDW in different CVD (acute coronary syndrome,

ischemic cerebrovascular disease, peripheral artery disease, atrial fibrillation, heart failure,

and acute ischemic stroke) has been reviewed in this article, to provide an understanding

how its measurementmay be applied to improve themanagement of these conditions.
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1 | INTRODUCTION

Cardiovascular disease (CVD) remains an important cause of
mortality, and has a huge burden on health1 especially in devel-
oping countries. Lifestyle and age are two key factors in the
development of CVD.2 The incidence of CVDs is increasing
worldwide and comprises several specific conditions that
include: ischemic heart disease (IHD), cerebrovascular disease,
hypertensive heart disease, peripheral vascular disease, heart fail-
ure (HF), and atrial fibrillation (AF).3 Ischemic heart disease and
stroke are currently responsible for most cases of CVD.4 There
are multiple risk factors associated with CVD,4 which can be
divided into classical risk factors, that have been known for
decades (including smoking, diabetes mellitus, hypertension,
abnormal lipids, and obesity) and novel risk factors such as C-
reactive protein (CRP), cystatin C, homocysteine, adipokines,
adiponectin, resistin, osteoprotegerin, genetic factors, and red
blood cell distribution width (RDW).1 Most people at risk have
several risk factors and multiple risk factors combination may
have a synergistic impact to increase risk of CVD.4,5

The RDW is a simple, rapid, and easily available assess-
ment measure of RBC size heterogeneity, which can be calcu-
lated from the standard deviation (SD) of erythrocyte volumes
for the mean corpuscular volume (MCV).6 The reference range
variation is due to difference in the instruments used tomeasure
the RDW.7 However the common minimum and maximum of
RDWphysiological range are 11% and 15%, respectively.6

RDW is a routinely reported as a part of complete blood
count. It has recently been reported that there is a possible rela-
tionship between RDW and many clinical conditions other than
anemia. These conditions may alter RDW by various mecha-
nisms that include: inflammation, nutritional disturbances, and
alteration in erythropoiesis. Such alteration usually effect bone
marrow and the hormone erythropoietin. This hormone regulates
the production, maturation, and survival of erythrocytes. An
abnormal increase in erythropoietin production will result in
increase in RDW.8 Inflammation inhibits erythropoietin and
RBC production as well as reducing the survival of RBCs by
damaging RBC memberane and increasing fragility because of
increased oxidative stress.9 Moreover, deficiencies of iron,10

vitamin B12,11 and folate12 are considered as the main factors,
which are directly related to the nutritional status. Other clinical
conditions, which can increase RDW, are hemolytic anemia and
sickle cell anemia are hematological diseases.7Moreover, an ele-
vated RDW is also observed in non-hematological diseases that
may interfere with red blood cell production because of alter-
ation in overall inflammatory status. Such changes are seen with
inflammatory bowel disease,13 systemic lupus erythematosus,14

hepatobiliary disease,15 and Behçet's disease.7,16

There are several studies showing that an increased RDW is
related to CVD complications.17,18 RDW at the upper limit of
normal range is associated with a significantly increased risk of

CVD and its mortality.19 The exact mechanism behind the rela-
tionship of RDW values and developing different pathologies
are not clearly understood. Anisocytosis can directly affect
many clinical conditions including heart failure. High
anisocytosis RBCs usually indicated the decreased oxygen
capacity. Moreover, abnormal RBCs may participate in devel-
opment of cardiac fibrosis by amplification of inflammation.8

Such effects will result in decreased oxygenation of many
organs including cardiomyocytes and predispose human car-
diovascular system to different pathologies including ischemia
and organ failure.20 The purpose of this review was to summa-
rize the results of recent studies that have investigated the diag-
nostic and prognostic value of RDW in CVD.

2 | RDW AS A BIOMARKER IN
CORONARY ARTERY DISEASE

There are several studies investigating the association of
increased RDW level with CVD complications. For instance,
Lippi et al. assessed 456 acute coronary syndrome (ACS) and
1848 non-ACS patients and reported that median RDW level
was significantly higher in ACS patient compared to non-ACS
control group. Furthermore, it was shown that the sensitivity of
ACS diagnosis could be improved by measuring cardiac tropo-
nin T and RDW simultaneously.21 Uyarel et al. investigated the
association between the RDW on admission with incidence of
in-hospital mortality rate in 2506 patients with ST elevation
myocardial infarction (STEMI) undergoing primary percutane-
ous coronary intervention (PCI). The authors showed that com-
pared with patients with a normal RDW on admission, patients
with increased RDW had higher in-hospital mortality rate.22

Interestingly, investigation on 370 patients with STEMI and
156 normal coronary angiographic subjects showed that, in
young patients, an increased RDWwas associated with STEMI
while this association was not observed in elderly patients.23

Furthermore, the RDW was correlated with the number of ste-
notic coronary artery as well as fragmented QRS in patients
with non-ST evaluation myocardial infraction (NSTEMI) or
unstable angina (UA).24 Similarly, it has been reported that a
high RDW at the time of hospital admission in patients with sta-
ble coronary artery disease (SCAD) is associated with an
enhancedmortality and incidence of ACSwithin the subsequent
year.25 RDW may also be helpful in evaluation of risk of mor-
tality after ACS.26 Nabais et al. studied 1,796 patients with
ACS, and showed that increased RDW is an independent risk
factor for 6-month mortality or MI in patients with ACS.27

Poludasu et al. studied patients who underwent PCI and showed
that an increased RDWwas a risk factor for mortality in patients
with normal level of hemoglobin at baseline.28 An evaluation of
560 patients with diabetes mellitus and SCAD who underwent
PCI showed that there was a significant association between
RDW and long-term mortality in these patients.29 Skjelbakken
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et al. reported a positive association between RDW and risk of
MI in the general population. The risk of MI was increased by
~ 13% for every 1% increment in RDW.30 Gul et al. studied
310 patients with UA or NSTEMI and found that the RDW at
time of hospital admission was a significant predictor of worse
outcomes in these patients and mortality in the next 3 years was
significantly higher in the patients with high RDW level.31 Isik
et al. followed up 193 patients who underwent coronary angiog-
raphy and found that there was a higher RDW in patients who
underwent angiography compared with those subjects with nor-
mal coronary arteries and coronary artery disease (CAD).32

Dabbah et al. studied 1,709 patients with acute MI and results
showed that RDW on admission and RDW elevation during the
period of hospitalization were associated with poor clinical out-
comes and mortality in patients with MI with and without ane-
mia.33 Vaya et al. studied the association between CVD events
recurrence with RDW level in MI patients and found that high
level of RDW increased the risk of CVD events by sixfold.34 It
has been consistently demonstrated that there is an association
between high RDW level at the time of hospital admission with
high sensitivity C-reactive protein (hsCRP), N-terminal pro-
brain natriuretic peptide (NT pro-BNP), presence of more
severe coronary arteries lesions and intracoronary thrombotic
burden in patients with STEMI who underwent primary PCI.35

In another study, 251 patients who had a bare-metal stent
implantation, and who underwent control coronary angiography
were investigated by Kurtul et al. to evaluate relationship
between in-stent restenosis and level of RDW. They report that
RDW level could predict in-stent restenosis before control coro-
nary angiography.36

3 | PROGNOSTIC ROLE OF RDW IN
ISCHEMIC CEREBROVASCULAR
DISEASE

There are several studies investigating the association between
RDW and stroke. Söderholm et al. measured RDW in 26,879
participants from the general population, without a history of
previous stroke or CAD event, and found that subjects who had
RDW level in the highest quartile had an increased subsequent
incidence of stroke and cerebral infarction. However, no signifi-
cant relationship was found between RDW and cerebral hemor-
rhage.37 Furthermore, it has been shown that there is a positive
correlation between both hs-CRP and RDW with carotid
intimal-medial thickness in patients suffering from primary
ischemic stroke. This study also suggested RDWmay be a pre-
dictor of the presence carotid artery atherosclerosis.38 Vayá
et al. evaluated the correlation between RDW and stroke in
163 patients hospitalized due to cryptogenic stroke and
186 healthy subjects who were adjusted according to age, sex,
anemia, lipid profile, and other potential confounders. They
found that a high RDWwas associated with the increase risk of

cryptogenic stroke.39 Moreover, in a study on 847 patients with
a first-ever episode of acute cerebral infarction it was found that
high value of RDWwas correlated with adverse functional out-
come.40 Ramírez-Moreno et al. measured the RDW in
224 patients with first-ever ischemic stroke and 224 cases with-
out cerebrovascular disease and found a stepwise association
between RDW levels and risk of cerebral infarction.41 A higher
RDWwas also observed in 88 stroke patients with a poor Glas-
gow Coma Scale (GCS), National Institutes of Health Stroke
Scale (NIHSS) as well as Canadian Neurological Scale (CNS).
This study showed that the RDW may be a biomarker for the
prediction of severity and functional outcomes in stroke
patients.42 Siegler et al. undertook a retrospectively investigated
of RDW in 179 patients with aneurysmal subarachnoid hemor-
rhage (aSAH) admitted to a neurointensive care unit and found
that there is a significant association between elevated RDW
level and incidence of cerebral infarction and adverse clinical
outcomes after aSAH.43 Kaya et al. showed that in i53 patients
with HF who had had a stroke there was a significantly
increased baseline RDW in comparison with patients without
stroke, suggesting that RDWmay be a predictive marker for the
incidence of stroke in HF patients. A RDW >15.2% at the time
of admission had 87% sensitivity and 74% specificity for stroke
incidence in HF patients.44 Taken together, these results support
the proposition that RDW could be a useful biomarker for
stroke with a reasonablel predictive value in these patients.

4 | ROLE OF RDW IN PERIPHERAL
ARTERY DISEASE AND RDW

There is compelling evidence showing that RDWmay be a bio-
marker of PAD. It has been consistently reported that a high
RDW is associated with an increased risk of death in patients
suffering from peripheral artery disease (PAD). In these
patients, the risk of mortality increased almost 10% for every
1% increment in RDW.45 Zalawadiya et al. measured RDW in
6,950 participants from general population and after adjustment
for potential confounders they showed that, there is a direct rela-
tionship between RDW and prevalence of PAD.46 Demirtas
et al. studied 82 PAD patients and showed that RDW increased
incrementally with the progression of PAD severity stages.47

5 | RDW A NOVEL BIOMARKER
FOR ATRIAL FIBRILLATION

Several studies have evaluated the association between RDW
and AF. Ertas et al. studied 132 patients undergoing coronary
artery by-pass graft (CABG) and measured AF before and after
surgery in these patients. Preoperative RDW was significantly
lower in patients who developed postoperative AF. However,
no association was observed between the postoperative RDW
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value and postoperative AF. Further studies showed that the
sensitivity and specificity for prediction of postoperative AF at
the level of RDW >13.4% were 61 and 60%, respectively.48

Korantzopoulos et al. have reported that the sensitivity and
specificity to predict incidence of AF at the preoperative level of
RDW>13.3%were 80 and 60%, respectively, in patients under-
going cardiac surgery.49 Similarly, it has been demonstrated that
the RDW was significantly higher in patients with paroxysmal

non-valvular AF compared with patients without this. They also
reported that RDW of >12.5% had 48% sensitivity and 67%
specificity for the incidence of paroxysmal AF.50 Güngör et al.
showed patients with AF had a higher RDW compared to the
control group, suggesting that increased RDW may be a risk
marker for non-valvular AF.51 Adamsson Eryd et al. followed
up 27,124 participants without a prior history of AF for
~ 13 years, and reported that there was a positive association

FIGURE 1 The effects of increased
RDW level on different types of CVD,
supporting the clinical significance of this
molecule in cardiovascular diseases. CVD,
cardiovascular disease; RDW, red blood
cell distribution width

FIGURE 2 Association
between increased RDW and
CVD. CVD, cardiovascular
disease; RDW, red blood cell
distribution width

4 PARIZADEH ET AL.



TABLE 1 The reported associations between RDW and CVDs

Author
Type of
CVD Study population Main findings Ref.

Lippi et al. (2009) CAD 456 ACS patients and 1848 patients
with non-ACS chest pain

RDW might be considered with other
conventional cardiac markers for the risk
stratification of ACS patients admitted to
emergency departments.

12

Uyarel et al. (2011) CAD 2,506 STEMI patients undergoing
primary PCI

A high admission RDW level in patients with
STEMI undergoing primary PCI was
associated with increased risk for in-hospital
and long-term cardiovascular mortality.

13

Uysal et al. (2012) CAD 370 patients with STEMI and 156
subjects as control groups

High levels of RDW were associated with
STEMI in young patients.

14

Bekler et al. (2014) CAD 251 patients with NSTEMI or UA An elevated RDW values is associated with
fQRS in NST-ACS.

15

Ren et al. (2013) CAD 1,442 patients with SCAD An elevated RDW value is associated with an
increased risk of 1-year adverse outcomes in
patients with stable angina pectoris.

16

Timóteo et al. (2015) CAD 787 patients with ACS Combining both RDW and PDW markers with
GRACE risk score improved the predictive
value for all-cause mortality and reduced the
estimated risk of those who did not die.

17

Nabais et al. (2009) CAD 1,796 patients with ACS A graded independent was found association
between higher RDW values and adverse
outcomes in patients with ACS.

18

Poludasu et al. (2009) CAD 859 patients who underwent PCI Higher RDW is a strong and independent
predictor of long-term mortality in patients
undergoing PCI who were not anemic at
baseline.

19

Tsuboi et al. (2013) CAD 560 diabetic patients with SCAD
underwent elective PCI

Increased RDW was significantly associated with
increased long-term all-cause mortality
in diabetic patients after PCI.

8

Skjelbakken et al. (2014) CAD 25,612 participants from general
population

RDW is associated with incident MI in a
general population independent of anemia and
cardiovascular risk factors.

20

Gul et al. (2012) CAD 310 patients with NSTEMI or UA RDW is a readily available clinical laboratory
value associated with long-term cardiovascular
mortality in NSTEMI and UAP.

21

Isik et al. (2012) CAD 193 patients who underwent coronary
angiography for SCAD

RDW is a readily available clinical laboratory
value that is associated with both the presence
and the complexity of CAD.

22

Dabbah et al. (2010) CAD 1,709 patients with MI There is a graded, independent association
between increased RDW and mortality after
AMI.

23

Vaya et al. (2012) CAD 119 patients with MI RDW seems to be an independent predictor for
recurrent cardiovascular events in AMI
patients.

24

Wang et al. (2015) CAD 424 patients with STEMI who
underwent primary PCI

A high RDW may be associated with the severity
and instability of acute myocardial infarction.

25

Kurtul et al. (2015) CAD 251 patients with a bare-metal stent
underwent control coronary
angiography

Increased serum RDW levels were independently
associated with bare-metal ISR in patients with
stable coronary artery disease.

26

(Continues)
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TABLE 1 (Continued)

Author
Type of
CVD Study population Main findings Ref.

Söderholm et al. (2015) ICD 26,879 participants from general
population without a history of
coronary events or stroke

Red cell distribution width in the highest quartile
was associated with increased incidence of
total stroke and cerebral infarction.

27

Jia et al. (2015) ICD 392 patients with primary ischemic
stroke

RDW level were higher than non-CAS in
patients with primary ischemic stroke.

28

Vayá et al. (2015) ICD 163 patients with cryptogenic stroke
and 186 healthy controls

The RDW >14% increased the risk of CS by
2.5-fold, irrespectively of anemia,
inflammation, and lipidic profile.

29

Kim et al. (2012) ICD 847 patients with a first-ever episode
of acute cerebral infarction

Higher RDW measured in cases of acute stage
cerebral infarction was associated with poor
functional outcome and mortality.

30

Ramírez-Moreno et al. (2013) ICD 224 patients with first-ever ischemic
stroke

Based on this study, RDW is a powerful
predictor of stroke.

31

Kara et al. (2015) ICD 88 patients with acute ischemic stroke In stroke patients who have symptoms <24 hr,
the RDW may be useful in predicting the
severity and functional outcomes of the stroke.

32

Siegler et al. (2017) ICD 179 patients with aSAH RDW elevation is associated with cerebral
infarction and poor outcome after aSAH.

33

Kaya et al. (2015) ICD 153 HF patients RDW may be important hematological indices
for stroke in patients with HF using propensity
score analysis.

34

Ye et al. (2011) PAD 13,039 patients with PAD RDW, a routinely available measurement, is an
independent prognostic marker in patients with
PAD.

35

Zalawadiya et al. (2012) PAD 6,950 participants from general
population

Higher levels of RDW are independently
associated with a higher risk of PAD and can
significantly improve the risk prediction
beyond that estimated by ACC/AHA-defined
PAD screening criteria.

36

Demirtas et al. (2014) PAD 82 patients with PAD Both red blood cell distribution width and mean
platelet volume are found to be associated with
the severity of atherosclerotic disease in
patients with peripheral arterial disease.

37

Ertaş et al. (2013) AF 132 patients with post-operative AF
undergoing CABG

Preoperative RDW level predicts new-onset AF
after CABG in patients without histories of
AF.

38

Güngör et al. (2014) AF 117 patients with AF and 60 controls Elevated RDW levels, not NLR, may be an
independent risk marker for non-valvular AF.

41

Adamsson et al. (2014) AF 27,124 participants with no history
of AF, HF, MI, or stroke, followed
up for a mean of 13 years

Red blood cell distribution width was associated
with incidence of AF independently of several
cardiovascular, nutritional, and hematological
factors in this study of middle-aged subjects
from the general population.

42

Gurses et al. (2015) AF 299 patients with AF followed for a
median period of 24 months

Elevated RDW may be a predictor of late
recurrence following cryoballoon-based AF
ablation.

43

Wan et al. (2015) AF 300 patients with AF followed up for a
median up period of 3.2 years

Elevated RDW is an independent predictor of
long-term adverse clinical outcomes, including
all-cause mortality and MAEs, among patients
with AF.

44

(Continues)
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between RDW and risk of AF in the study group.52 Moreover,
RDW was shown to be associated with recurrence of late AF
after monitoring 299 patients with AF for a mean of 2 years.53

To further investigate whether elevated RDW is associated with
the mortality rate in AF patients, Wan et al. followed up AF
patients for a mean of 3 years and found that increased RDW
level was associated with an enhanced mortality rate, and with
major adverse events in these patients.54 Kaya et al. studied
619 patients with non-valvular AF and showed that increased
level of RDW was associated with both left atrial stasis and
thromboembolic events in patients with non-valvular AF.55

These results clearly suggest that RDW could be a valid bio-
marker for both prognosis and diagnosis in AF patients.

6 | PROGNOSTIC AND DIAGNOSTIC
VALUE OF RDW IN HEART FAILURE

In recent years growing evidence suggest that RDW is a key
player in increasing risk of incidence and poor prognosis of
heart failure (HF). Emans et al. studied 17,533 subjects for a
mean period of 11-years and found a nonlinear association

TABLE 1 (Continued)

Author
Type of
CVD Study population Main findings Ref.

Kaya et al. (2017) AF 619 patients with AF Increased level of RDW is independently
correlated with higher risk for development of
LAS in patients with non-valvular AF.

45

Emans et al. (2013) HF 17,533 participants from general
population followed up for a mean
period of 11-years

RDW is associated with HF events in an
apparently healthy middle-aged population.

46

Borné et al. (2011) HF 26,784 subjects without history of MI,
stroke or HF, followed up for a mean
period of 15 years

RDW was found to be associated with long-term
incidence of first hospitalization due to HF
among middle-aged subjects.

47

Oh et al. (2009) HF 100 patients with acute HF A novel relation was found between higher levels
of RDW and elevated E/E0 in patients with
AHF.

48

Nishizaki et al. (2012) HF 160 patients died in the Department
of Cardiology

HF was the major cause of death, and RDW
≥16.5 was significantly associated with fatal
HF in super-elderly patients.

49

Uemura et al. (2016) HF 229 patients with acutely
decompensated HF

The change in RDW values during
hospitalization independently predicts poor
outcomes in patients with ADHF.

50

Huang et al. (2014) HF 18,288 patients with HF HF patients with higher RDW may have poorer
prognosis than those with lower RDW.

51

Xanthopoulos et al. (2017) HF 218 patients with both HF and DM RDW at admission was associated with higher
event rate both in HF patients with and without
DM.

52

Turcato et al. (2017) HF 588 ADHF patients More aggressive management may be advisable
in ADHF patients with increasing anisocytosis
during the first days of hospitalization.

53

Bilal et al. (2016) HHD 100 hypertensive patients A significant number of patients with
hypertension have increased levels of RDW.

54

Ozcan et al. (2013) HHD 247 patient with essential hypertension RDW, as easy and quick measurable tool, can
predict non-dipping pattern in essential
hypertension.

55

Fici et al. (2013) HHD 72 essential hypertensive patients Nebivolol improved RDW and N/L to a greater
extent than metoprolol in patients with
hypertension.

57

Abbreviations: ACS, acute coronary syndrome; ADHF, acutely decompensated HF; AF, atrial fibrillation; aSAH, aneurysmal subarachnoid hemorrhage; CABG,
coronary artery by-pass graft; CAD, coronary artery disease; DM, diabetes mellitus; HF, heart failure; HHD, Hypertensive heart disease; hs-CRP, high sensitivity
C-reactive protein; ICD, Ischemic cerebrovascular disease; IHD, ischemic heart disease; MI, myocardial infarction; NSTEMI, non-ST elevation myocardial infarction;
OSAHS, obstructive sleep apnea hypopnea syndrome; PAD, Peripheral Artery Disease; PCI, percutaneous coronary intervention; RDW, red blood cell distribution
width; SCAD, stable coronary artery disease; STEMI, ST elevation myocardial infarction; UA, unstable angina.
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between RDW level and risk of HF even after adjusting for
other risk factors including C-reactive protein, ferritin and iron.
They also reported that there was an inverse association
between RDW level and physical inactivity, however this asso-
ciation was not correlated with HF.56 Borné et al. studied
26,784 healthy subjects with no prior history of stroke, MI, or
HF, and followed up them for a mean of 15 years to investigate
the association between RDW and long-term incidence of hos-
pitalization for HF. Patients with a high RDW had significantly
higher risk of HF incidence, but after adjustment for other risk
factors including hs-CRP, N-terminal pro-B-type natriuretic
peptide and cystatin C, the significance of the association
between RDW and HF incidence was reduced substantially.57

Furthermore, an elevated RDW was shown to be correlated
with the increased left ventricular filling pressure in patients
with acute HF.58 To further support the clinical significance of
RDW in HF patients, Nishizaki et al. evaluated 160 patients
who died as a result of HF and found that RDW >16.5% was
significantly associated with fatal HF.59 Uemura et al. mea-
sured RDW at the time of hospital admission and during hospi-
talization in patients with acute decompensated HF and
reported that the alteration in RDW level during hospital stay,
can predict adverse outcomes and all-cause death among
patients.60 The results of a meta-analysis of 18,288 HF patients
showed that level of RDW on admission and discharge, as well
as its variation during treatment, can be used as marker to pre-
dict prognosis of HF. This meta-analysis also revealed that HF
patients with higher RDW had poorer prognosis.61 The RDW
can be high in patients who have both HF and diabetes mellitus
(DM). Xanthopoulos et al. studied 218 patients with both HF
and DM and measured RDW at hospital admission, discharge
and after 4, 8, 12 months of discharge. There was an associa-
tion between RDW on admission and higher incidence of clini-
cal events in diabetic or non-diabetic HF. However, it was
shown that RDW 1 year after discharge was significantly
higher in HF patients with DM compared to non-diabetic HF
patients.62 It has been demonstrated that increased RDW after
4 days of hospitalization, increased risk of 30-day mortality up
to fourfold in patients with acute decompensated HF,
suggesting that these patients with elevated RDW require more
care in the first days of hospitalization.63

7 | HYPERTENSIVE HEART
DISEASE AND RDW

Several studies suggested that RDW level is increased in hyper-
tensive patients. Tanindi et al. showed that RDW is increased in
prehypertensive and hypertensive patients compared with
healthy subjects independent of other factors such as age and
inflammatory status. Moreover, it has been demonstrated that
elevated RDW is strongly associated with systolic and diastolic
blood pressures.18 Bilal et al. evaluated 100 hypertensive

patients and found that most of these patients had an increased
level of RDW.64 Similarly, Ozcan et al. validated the associa-
tion between RDWand hypertension in 247 patients with essen-
tial hypertension and found that RDW is significantly higher in
patients with non-dipper hypertension compared with the dipper
hypertensive patients.65 Furthermore, it has been demonstrated
that nebivolol, an anti-hypertensive drug, decreased RDW in
new essential hypertensive patients, supporting the hypothesis
that RDW could be used in clinic as a novel biomarker for eval-
uating the hypertension-associated complications in cardiovas-
cular disease.66

8 | CONCLUSION

Several studies have investigated the relationship of RDW with
CVD (Table 1). RDW either alone or in combination with other
cardiac biomarkers may improve diagnosis and assessing prog-
nosis of CVD including ACS, ischemic cerebrovascular disease,
peripheral artery disease, atrial fibrillation, heart failure, and
acute ischemic stroke. In brief, elevated RDW has unfavorable
effects on CVD and is associated with increased risk of inci-
dence, adverse outcome, and mortality of CVD. The effects of
increased RDW on different type of CVD are showed in
Figure 1.

The exact relevant mechanisms are unclear and not yet fully
understood (Figure 2). Although RDW may be a biomarker
that is rapid and easily available assessment in almost all health
facilities and obtained as a part of complete blood count, for
evaluating the severity and prognosis of patients with CVDs,
further investigations are needed to assess the efficacy as well
as accuracy of RDW in CVDs.
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