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Abstract

Red blood cell distribution width (RDW) is the quantitative measure of anisocytosis showing the variability in size
of the circulating erythrocytes. Generally, higher RDW reflects increased red blood cell destruction such as hemolytic
disorders and nutritional deficiency including iron, vitamin B12 and folate deficiency. Recently, several studies
showed a strong independent association between higher RDW and the poor prognosis in various vascular diseases
such as heart, brain and kidney. This review will refer the underlying mechanisms of the beneficial prognostic marker
of RDW in those diseases.
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Mini Review
Red blood cell distribution width (RDW) is a quantitative measure

of anisocytosis showing the variability in size of the circulating
erythrocytes. In general, higher RDW reflects increased red blood cell
destruction such as hemolytic disorders and nutritional deficiency
including iron, vitamin B12 and folate deficiency. RDW have been
mainly used in hematology thus far.

Recent studies showed a strong independent association between
higher levels of RDW and the risk of adverse vascular outcomes in
patients with various vascular diseases such as heart, brain and kidney
[1-3]. However, the underlying mechanisms of the beneficial
prognostic marker remain to be unknown. Red blood cell transports
oxygen to the tissue such as peripheral muscle. Increased RDW signify
increase red blood cell with incomplete oxygen binding with
hemoglobin such as premature erythrocyte or iron deficiency anemia.
This is thought that higher levels of RDW may affect oxygen transport
capacity resulting in adverse clinical outcomes [4].

In the issue of the journal, Nishiyama et al. investigated relationship
with RDW and peak oxygen uptake or exercise training effect in
patients with coronary artery disease (CAD) [5]. In the present study
peak oxygen uptake increased and RDW decreased before and after
exercise training, significantly. Additionally, significant inverse
correlations were observed between RDW and peak oxygen uptake
before and after exercise training, respectively. These correlations were
significantly stronger after exercise training than before exercise
training. Previous study has shown that higher levels of RDW were
related to impaired exercise capacity and exercise training decreased
RDW in patients with chronic heart failure [6]. Although Van
Craenenbroeck demonstrated effect of exercise training on peak
oxygen uptake and RDW, the possible mechanisms for change in RDW
before and after exercise training did not investigated [6]. The present
study showed a significant correlation between changes in RDW and
changes in erythropoietin concentration before and after exercise

training. These findings suggest that the variability of RDW was
induced by erythrocyte proliferation in the bone marrow. Accordingly,
it is possible that exercise training decreased RDW leading to increase
oxygen binding with hemoglobin and oxygen delivery, and improved
exercise capacity. As a result, an increase of oxygen delivery may cause
negative feedback on erythropoietin concentration and a decrease in
erythropoietin concentration after exercise training.

Possible mechanisms underlying the beneficial effects of exercise
training on RDW may be considered. Generally, exercise training in
patients with CAD decreases proinflammatory cytokine production
and induces inducible nitric oxide synthase expression and
antioxidative effects, leading to enhanced erythroid proliferation in the
red bone marrow. Additionally, exercise training altered erythrocyte
deformability and decreased the abnormality ratio of erythrocyte
shape, and increased 2,3-diphosphoglycerate concentration of red
blood cell, resulting in enhancing oxygen delivery [7-9]. Thus, several
mechanisms for the effects of exercise training on RDW may be
studied.

Exercise training increases aerobic capacity and exercise tolerance,
and improves prognosis in patients with CAD. The present study
provided the first demonstration that exercise training effect on the
change in relationship between peak oxygen uptake and RDW, and
decreases RDW in association with decreased erythropoietin
concentration in patients with CAD. Although further investigations
are needed whether this mechanism could be applied to other diseases,
RDW may be one of the beneficial prognostic markers in patients with
vascular diseases.
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