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Editorial

Red blood cell Distribution Width (RDW) is a parameter of the circulating erythrocytes’ size that
it has reported to be associated with Cardiovascular Diseases (CVDs) [1-7]. The related mechanism
of this association is not fully understood. However, RDW is an indicator of inflammation related
to early inflammatory biomarkers, such as C-reactive protein (CRP), interleukin-6 (IL-6) and tumor
necrosis factor-a (TNF-a) [8,9]. Accordingly, systemic chronic inflammation leads to dysfunctional
bone marrow with unsuccessful production of red blood cells [10]. 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 [9]. Moreover, inflammation
up-regulates the expression of complement proteins and Toll-Like Receptors (TLRs) in platelets.
This contributes to platelet activation, by accelerating the onset of atherosclerosis disease [10]. Thus,
inflammation is the principal pathophysiological inducer in the development of atherosclerosis,
but also of other CVDs [11-14]. In addition, an increase in RDW levels also is related to augmented
oxidative damage in blood circulation [15], which associates with exacerbation of pathophysiological
conditions linked to the worsening of atherosclerosis [16]. This leads to hypothesize, that interplay
between RDW and atherosclerosis might to be related to the inflammatory state, which can
inhibit erythropoiesis both directly through the action of cytokines able to increase resistance to
the effect of erythropoietin, and indirectly by the reduction of iron levels [17]. Inflammatory state
determines a reduction of iron levels, which reduces the capacity of the bone marrow to generate
new erythrocytes. This is due to lower absorption of iron and its largest storage [18]. In addition
to inflammation, the cholesterol content in the erythrocyte membrane has been suggested to be
the link between RDW and atherosclerosis. Pathological elevations of cholesterolemia lead to an
excessive increase in membrane cholesterol content [19,20] and decreased erythrocyte stability
and deformability. A decrease in deformability should be detrimental to the return to the trivial
forms of the erythrocyte in the face of morphological changes resulting from the application of the
mechanical forces of the blood circulation itself, which would generate a great multiplicity of forms.
But certainly the decrease in deformability makes erythrocytes more susceptible to lysis and thus the
population of younger erythrocytes would tend to suffer not only relative but also absolute increase
[21], with a consequent alteration in the distribution of volumes, since the younger erythrocytes
have greater volume when compared to the older ones [22]. Indeed, in a recent study with healthy
volunteers, RDW showed a negative correlation with red blood cell count and blood hemoglobin
levels, although no association was found between RDW and lipid levels [23-27]. The important
role of RDW in the atherosclerotic process might explain the strong association between this new
biomarker and the increased risk of acute coronary syndrome [28-33], ischemic cerebrovascular
disease [34-38] and peripheral artery disease as recent and interesting studies have reported [39-41].

References
1. Al-Najjar Y, Goode KM, Zhang J, Cleland JG, Clark AL. Red cell distribution width: an inexpensive and
powerful prognostic marker in heart failure. Eur ] Heart Fail. 2009;11(12):1155-62.

2. Felker GM, Allen LA, Pocock SJ, Shaw LK, McMurray JJ, Pfeffer MA, et al. Red cell distribution width as a
novel prognostic marker in heart failure: data from the CHARM Program and the Duke Databank. ] Am Coll
Cardiol. 2007;50(1):40-7.

Remedy Publications LLC.

1 2018 | Volume 1 | Issue 2 | Article 1007


https://www.ncbi.nlm.nih.gov/pubmed/19926599
https://www.ncbi.nlm.nih.gov/pubmed/19926599
https://www.ncbi.nlm.nih.gov/pubmed/17601544
https://www.ncbi.nlm.nih.gov/pubmed/17601544
https://www.ncbi.nlm.nih.gov/pubmed/17601544

Calogera Pisano, et al.,

Annals of Atherosclerosis Research

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Van Kimmenade RR, Mohammed AA, Uthamalingam S, Van der Meer
P, Felker GM, Januzzi JL. Red blood cell distribution width and 1-year
mortality in acute heart failure. Eur ] Heart Fail. 2010;12(2):129-136.

Uyarel H, Ergelen M, Cicek G, Kaya MG, Ayhan E, Turkkan C, et al. Red
cell distribution width as a novel prognostic marker in patients undergoing
primary angioplasty for acute myocardial infarction. Coron Artery Dis.
2011;22(3):138-44.

Tonelli M, Sacks F, Arnold M, Moye L, Davis B, Pfeffer M, et al. Relation
Between Red Blood Cell Distribution Width and Cardiovascular Event
Rate in People With Coronary Disease. Circulation. 2008;117(2):163-8.

Dabbah S, Hammerman H, Markiewicz W, Aronson D. Relation between
red cell distribution width and clinical outcomes after acute myocardial
infarction. Am J Cardiol. 2010;105(3):312-7.

Poludasu S, Marmur JD, Weedon J, Khan W, Cavusoglu E. Red cell
distribution width (RDW) as a predictor of long-term mortality in patients
undergoing percutaneous coronary intervention. Thromb Haemost.
2009;102(3):581-7.

Azab B, Torbey E, Hatoum H, Singh J, Khoueiry G, Bachir R, et al.
Usefulness of red cell distribution width in predicting all-cause long-
term mortality and non-ST-elevation myocardial infarction. Cardiology.
2011;119(2):72-80.

Weiss G, Goodnough LT. Anemia of chronic disease. N Engl ] Med.
2005;352(10):1011-23.

Arbel Y. Shacham Y, Finkelstein A, Halkin A, Milwidsky A, Berliner §,
et al. Red blood cell distribution width (RDW) and long-term survival
in patients with ST elevation myocardial infarction. Thromb Res.
2014;134(5):976-9.

Bozkurt B, Mann DL, Deswal A. Biomarkers of inflammation in heart
failure. Heart Fail Rev. 2010;15(4):331-41.

Drakopoulou M, Toutouzas K, Stefanadi E, Tsiamis E, Tousoulis D,
Stefanadis C. Association of inflammatory markers with angiographic
severity and extent of coronary artery disease. Atherosclerosis.
2009;206(2):335-9.

Pu LJ, Lu L, Shen WF, Zhang Q, Zhang RY, Zhang JS, et al. Increased
glycated albumin and decrease desrage levels are related to angiographic
severity and extent of coronary artery disease in patients with type 2
diabetes. Circ J. 2007;71(7):1067-73.

Tanindi A, Sahinarslan A, Elbeg S, Cemri M. Relationship Between MMP-
1, MMP-9, TIMP-1, IL-6 and Risk Factors, Clinical Presentation, Extent
and Severity of Atherosclerotic Coronary Artery Disease. Open Cardiovasc
Med J. 2011;5:110-6.

Semba RD. Patel KV, Ferrucci L, Sun K, Roy CN, Guralnik JM, et al.
Serum antioxidants and inflammation predict red cell distribution width
in older women: the Women’s Health and Aging Study I. Clin Nutr.
2010;29(5):600-4.

Montagnana M, Cervellin G, Meschi T, Lippi G. The role of red blood cell
distribution width in cardiovascular and thrombotic disorders. Clin Chem
Lab Med. 2011;50(4):635-41.

Lippi G, Targher G, Montagnana M, Salvagno GL, Zoppini G, Guidi GC.
Relation between red blood cell distribution width and inflammatory
biomarkers in a large cohort of unselected outpatients. Arch Pathol Lab
Med. 2009;133(4):628-32.

de Back DZ, Kostova EB, van Kraaij M, van den Berg TK, van Bruggen R.
Of macrophages and red blood cells; a complex love story. Front Physiol.
2014;5:9.

Balistreri WF, Leslie MH, Cooper RA. Increased cholesterol and decreased
fluidity of red cell membranes (spur cell anemia) in progressive intrahepatic
cholestasis. Pediatrics. 1981;67(4):461-6.

Cooper RA, Leslie MH, Knight D, Detweiler DK. Red cell cholesterol

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

enrichment and spur cell anemia in dogs fed a cholesterol-enriched
atherogenic diet. J Lipid Res. 1980;21(8):1082-9.

Franco RS. Measurement of red cell lifespan and aging. Transfus Med
Hemother. 2012;39(5):302-7.

Huang YX, Wu ZJ, Mehrishi J, Huang BT, Chen XY, Zheng X], et al.
Human red blood cell aging: correlative changes in surface charge and cell
properties. ] Cell Mol Med. 2011;15(12):2634-42.

Vaya A, Sarnago A, Fuster O, Alis R, Romagnoli M. Influence of
inflammatory and lipidic parameters on red blood cell distribution width
in a healthy population. Clin Hemorheol Microcirc. 2015;59(4):379-85.

Aulakh R, Sohi I, Singh T, Kakkar N. Red cell distribution width (RDW)
in the diagnosis of iron deficiency with microcytic hypochromic anemia.
Indian J Pediatr. 2009;76(3):265-8.

Tziakas D, Chalikias G, Grapsa A, Gioka T, Tentes I, Konstantinides S. Red
blood cell distribution width: a strong prognostic marker in cardiovascular
disease: is associated with cholesterol content of erythrocyte membrane.
Clin Hemorheol Microcir. 2012;51(4):2430-54.

Zhong Y, Tang H, Zeng Q, Wang X, YI G, Meng K, et al. Total cholesterol
content of erythrocyte membranes is associated with the severity of
coronary artery disease and the therapeutic effect of rosuvastatin. Ups J
Med Sci. 2012;117(4):390-8.

Kucera M, Balaz D, Kruzliak P, Ciccocioppo R, Oravec S, Rodrigo L,
et al. The effects of atorvastatin treatment on the mean platelet volume
and red cell distribution width in patients with dyslipoproteinemia and
comparison with plasma atherogenicity indicators--a pilot study. Clin
Biochem. 2015;48(9):557-61.

Forsyth AM, Braunmuller S, Wan ], Franke T, Stone HA. The effects of
membrane cholesterol and simvastatin on red blood cell deformability and
ATP release. Microvasc Res. 2012;83(3):347-51.

Skjelbakken T, Lappegird ], Ellingsen TS, Barrett-Connor E, Brox J,
Lochen ML, et al. Red cell distribution width is associated with incident
myocardial infarction in a general population: The Tromse Study. ] Am
Heart Assoc. 2014;3(4).

Hu GX, Zhang J, Tian YG, Li YH, Mou L, Qiao LJ. “Diagnostic value
of joint detection of homocysteine and RDW CV on acute myocardial
infarction,” Eur Rev Med Pharmacol Sci. 2016;20(19):4124-8.

Bujak K, Wasilewski J, Osadnik T, Jonczyk S, Kolodziejska A, Gierlotka
M, et al. The prognostic role of red blood cell distribution width in
coronary artery disease: a review of the pathophysiology. Dis Markers.
2015;2015:824624.

Uyarel H, Ergelen M, Cicek G, Kaya MG, Ayhan E, Turkkan C, et al. Red
cell distribution width as a novel prognostic marker in patients undergoing
primary angioplasty for acute myocardial infarction. Coron Artery Dis.
2011;22(3):138-44.

Gul M, Uyarel H, Ergelen M, Karacimen D, Ugur M, Turer A. The
relationship between red blood cell distribution width and the clinical
outcomes in non-ST elevation myocardial infarction and unstable angina
pectoris: a 3-year follow-up. Coron Artery Dis. 2012;23(5):330-6.

Ani C, Ovbiagele B. Elevated red blood cell distribution width predicts
mortality in persons with known stroke. ] Neurol Sci. 2009;277(1-2):103-8.

Balta S, Demir M, Demirkol S, Arslan Z, Unlu M, Celik T. Red cell
distribution width is related to stroke in patients with heart failure. Clin
Appl Thromb Hemost. 2015;21(2):190.

Kaya A, Isik T, Kaya Y, Enginyurt O, Gunaydin ZY, Iscanli MD, et al.
Relationship between red cell distribution width and stroke in patients
with stable chronic heart failure: a propensity score matching analysis.
Clin Appl Thromb Hemost. 2015;21(2):160-5.

Saliba W, Barnett-Griness O, Elias M, Rennert G. The association between
red cell distribution width and stroke in patients with atrial fibrillation.
Am ] Med. 2015;128(2):192.

Remedy Publications LLC.

2018 | Volume 1 | Issue 2 | Article 1007


https://www.ncbi.nlm.nih.gov/pubmed/20026456
https://www.ncbi.nlm.nih.gov/pubmed/20026456
https://www.ncbi.nlm.nih.gov/pubmed/20026456
https://www.ncbi.nlm.nih.gov/pubmed/21233710
https://www.ncbi.nlm.nih.gov/pubmed/21233710
https://www.ncbi.nlm.nih.gov/pubmed/21233710
https://www.ncbi.nlm.nih.gov/pubmed/21233710
https://www.ncbi.nlm.nih.gov/pubmed/18172029
https://www.ncbi.nlm.nih.gov/pubmed/18172029
https://www.ncbi.nlm.nih.gov/pubmed/18172029
https://www.ncbi.nlm.nih.gov/pubmed/20102941
https://www.ncbi.nlm.nih.gov/pubmed/20102941
https://www.ncbi.nlm.nih.gov/pubmed/20102941
https://www.ncbi.nlm.nih.gov/pubmed/19718480
https://www.ncbi.nlm.nih.gov/pubmed/19718480
https://www.ncbi.nlm.nih.gov/pubmed/19718480
https://www.ncbi.nlm.nih.gov/pubmed/19718480
https://www.ncbi.nlm.nih.gov/pubmed/21849785
https://www.ncbi.nlm.nih.gov/pubmed/21849785
https://www.ncbi.nlm.nih.gov/pubmed/21849785
https://www.ncbi.nlm.nih.gov/pubmed/21849785
https://www.ncbi.nlm.nih.gov/pubmed/15758012
https://www.ncbi.nlm.nih.gov/pubmed/15758012
https://www.ncbi.nlm.nih.gov/pubmed/25213710
https://www.ncbi.nlm.nih.gov/pubmed/25213710
https://www.ncbi.nlm.nih.gov/pubmed/25213710
https://www.ncbi.nlm.nih.gov/pubmed/25213710
https://www.ncbi.nlm.nih.gov/pubmed/19363700
https://www.ncbi.nlm.nih.gov/pubmed/19363700
https://www.ncbi.nlm.nih.gov/pubmed/19264307
https://www.ncbi.nlm.nih.gov/pubmed/19264307
https://www.ncbi.nlm.nih.gov/pubmed/19264307
https://www.ncbi.nlm.nih.gov/pubmed/19264307
https://www.ncbi.nlm.nih.gov/pubmed/17587712
https://www.ncbi.nlm.nih.gov/pubmed/17587712
https://www.ncbi.nlm.nih.gov/pubmed/17587712
https://www.ncbi.nlm.nih.gov/pubmed/17587712
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3136999/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3136999/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3136999/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3136999/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3243048/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3243048/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3243048/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3243048/
https://www.ncbi.nlm.nih.gov/pubmed/22505527
https://www.ncbi.nlm.nih.gov/pubmed/22505527
https://www.ncbi.nlm.nih.gov/pubmed/22505527
https://www.ncbi.nlm.nih.gov/pubmed/19391664
https://www.ncbi.nlm.nih.gov/pubmed/19391664
https://www.ncbi.nlm.nih.gov/pubmed/19391664
https://www.ncbi.nlm.nih.gov/pubmed/19391664
https://www.ncbi.nlm.nih.gov/pubmed/24523696
https://www.ncbi.nlm.nih.gov/pubmed/24523696
https://www.ncbi.nlm.nih.gov/pubmed/24523696
https://www.ncbi.nlm.nih.gov/pubmed/7254967
https://www.ncbi.nlm.nih.gov/pubmed/7254967
https://www.ncbi.nlm.nih.gov/pubmed/7254967
https://www.ncbi.nlm.nih.gov/pubmed/7462804
https://www.ncbi.nlm.nih.gov/pubmed/7462804
https://www.ncbi.nlm.nih.gov/pubmed/7462804
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3678251/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3678251/
https://www.ncbi.nlm.nih.gov/pubmed/21435169
https://www.ncbi.nlm.nih.gov/pubmed/21435169
https://www.ncbi.nlm.nih.gov/pubmed/21435169
https://www.ncbi.nlm.nih.gov/pubmed/25159489
https://www.ncbi.nlm.nih.gov/pubmed/25159489
https://www.ncbi.nlm.nih.gov/pubmed/25159489
https://www.ncbi.nlm.nih.gov/pubmed/19205647
https://www.ncbi.nlm.nih.gov/pubmed/19205647
https://www.ncbi.nlm.nih.gov/pubmed/19205647
https://www.ncbi.nlm.nih.gov/pubmed/22277951
https://www.ncbi.nlm.nih.gov/pubmed/22277951
https://www.ncbi.nlm.nih.gov/pubmed/22277951
https://www.ncbi.nlm.nih.gov/pubmed/22277951
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3497225/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3497225/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3497225/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3497225/
http://europepmc.org/abstract/med/25727667
http://europepmc.org/abstract/med/25727667
http://europepmc.org/abstract/med/25727667
http://europepmc.org/abstract/med/25727667
http://europepmc.org/abstract/med/25727667
https://www.ncbi.nlm.nih.gov/pubmed/22349292
https://www.ncbi.nlm.nih.gov/pubmed/22349292
https://www.ncbi.nlm.nih.gov/pubmed/22349292
https://www.ncbi.nlm.nih.gov/pubmed/25134681
https://www.ncbi.nlm.nih.gov/pubmed/25134681
https://www.ncbi.nlm.nih.gov/pubmed/25134681
https://www.ncbi.nlm.nih.gov/pubmed/25134681
https://www.ncbi.nlm.nih.gov/pubmed/27775785
https://www.ncbi.nlm.nih.gov/pubmed/27775785
https://www.ncbi.nlm.nih.gov/pubmed/27775785
https://www.ncbi.nlm.nih.gov/pubmed/26379362
https://www.ncbi.nlm.nih.gov/pubmed/26379362
https://www.ncbi.nlm.nih.gov/pubmed/26379362
https://www.ncbi.nlm.nih.gov/pubmed/26379362
https://www.ncbi.nlm.nih.gov/pubmed/21233710
https://www.ncbi.nlm.nih.gov/pubmed/21233710
https://www.ncbi.nlm.nih.gov/pubmed/21233710
https://www.ncbi.nlm.nih.gov/pubmed/21233710
https://www.ncbi.nlm.nih.gov/pubmed/22735091
https://www.ncbi.nlm.nih.gov/pubmed/22735091
https://www.ncbi.nlm.nih.gov/pubmed/22735091
https://www.ncbi.nlm.nih.gov/pubmed/22735091
https://www.ncbi.nlm.nih.gov/pubmed/19028393
https://www.ncbi.nlm.nih.gov/pubmed/19028393
https://www.ncbi.nlm.nih.gov/pubmed/25644405
https://www.ncbi.nlm.nih.gov/pubmed/25644405
https://www.ncbi.nlm.nih.gov/pubmed/25644405
http://journals.sagepub.com/doi/pdf/10.1177/1076029613493658
http://journals.sagepub.com/doi/pdf/10.1177/1076029613493658
http://journals.sagepub.com/doi/pdf/10.1177/1076029613493658
http://journals.sagepub.com/doi/pdf/10.1177/1076029613493658
https://www.ncbi.nlm.nih.gov/pubmed/25447618
https://www.ncbi.nlm.nih.gov/pubmed/25447618
https://www.ncbi.nlm.nih.gov/pubmed/25447618

Calogera Pisano, et al.,

Annals of Atherosclerosis Research

38.S6derholm M, Borné Y, Hedblad B, Persson M, Engstrom G.
Red cell distribution width in relation to incidence of stroke and
carotid atherosclerosis: a population-based cohort study. PLoS One.
2015;10(5):article e0124957.

39. Bareford D, Lucas GS, Caldwell NM, Stone PC, Baar S, Stuart J. Erythrocyte
deformability in peripheral occlusive arterial disease. J Clin Pathol.
1985;38(2):135-9.

40. Haltmayer M, Mueller T, Luft C, Poelz W, Haidinger D. Erythrocyte mean

41.

corpuscular volume associated with severity of peripheral arterial disease:
an angiographic evaluation. Ann Vasc Surg. 2002;16(4):474-9.

Mueller T, Haidinger D, Luft C, Horvath W, Poelz W, Haltmayer M.
Association between erythrocyte mean corpuscular volume and peripheral
arterial disease in male subjects: a case control study. Angiology.
2001;52(9):605-13.

Remedy Publications LLC.

2018 | Volume 1 | Issue 2 | Article 1007


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4423855/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4423855/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4423855/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4423855/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC499092/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC499092/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC499092/
https://www.ncbi.nlm.nih.gov/pubmed/12085125
https://www.ncbi.nlm.nih.gov/pubmed/12085125
https://www.ncbi.nlm.nih.gov/pubmed/12085125
https://www.ncbi.nlm.nih.gov/pubmed/11570659
https://www.ncbi.nlm.nih.gov/pubmed/11570659
https://www.ncbi.nlm.nih.gov/pubmed/11570659
https://www.ncbi.nlm.nih.gov/pubmed/11570659

	Title
	Keywords
	Editorial
	References

