
[image: cover]


[image: ]

[image: ]





	Review Article
	Blood Res Transfus J




	Volume 1 Issue 4 - Jubuary 2018
 DOI:  10.19080/OABTJ.2018.01.555570


	Copyright © All rights are reserved by Gerald Chi











	Prognostic Value of Red Cell Distribution
Width in Acute Coronary Syndrome





 
Gerald Chi*1, Asrar Ahmad2, Qasim Zulfiqar Malik3, Husnain Shaukat1, Mehrian Jafarizade1, Farima Kahe1 and Arzu Kalayci1


1Division of Cardiovascular Medicine, Department of Medicine, Beth Israel Deaconess Medical Center, Harvard Medical School, United States

2Department of Medicine, Abington Memorial Hospital, United States

3Department of Medicine, Wright center for Graduate Medical Education, United States




Submission:  January 08, 2018;   Published:   January 18, 2018


*Corresponding author:   Gerald Chi, Division of Cardiovascular Medicine, Department of Medicine, Beth Israel Deaconess Medical Center, Harvard Medical School, 330 Brookline Avenue, Suite OV-540, Boston, United States, Tel: (617) 975-9952;    Email:  geraldcchi@gmail.com





Abstract




Anisocytosis denotes the presence of unequal sizes of erythrocytes in the circulation and may signify the development of nutritional deficiency anemias, sickle cell anemia, hemolytic anemia, myelodysplastic syndrome, and other hematological disorders. Red cell distribution width (RDW), a quantitative measure of the magnitude of anisocytosis, is routinely reported as a part of complete blood count by automated instruments in hematology laboratories. An elevated RDW is commonly used in the differential diagnoses of nutritional deficiency anemias and thalassemias. Rapidly accruing evidence indicates that RDW may offer prognostic information regarding the clinical outcomes in various cardiovascular scenarios. This article aims to review the current knowledge concerning the predictive value of RDW in patients with acute coronary syndrome. Elevated RDW is a strong predictor for mortality and major adverse cardiac events among patients admitted with acute myocardial infarction. When incorporated into conventional risk assessment models, RDW also enhances the performance in predicting cardiovascular outcome. In light of its wide availability, low cost and common use, future research should consider RDW measurement in the risk stratification schemes for patients with coronary artery disease.





Keywords: Red cell distribution width; Coronary artery disease; Coronary revascularization; Percutaneous coronary intervention; Coronary artery bypass grafting


Abbreviations : ACS: Acute Coronary Syndrome; AF: Atrial Fibrillation; AMI: Acute Myocardial Infarction; CABG: Coronary Artery Bypass Grafting; CAD: Coronary Artery Disease; CHF: Chronic Heart Failure; CCU: Coronary Care Unit; DES: Drug-Eluting Stent; FPG: Fasting Plasma Glucose; HF: Heart Failure; ICU: Intensive Care Unit; IHD: Ischemic Heart Disease; LDL-C: Low-Density Lipoprotein Cholesterol; LVEF: Left Ventricular Ejection Fraction; MACE: Major Adverse Cardiac Event; MCV: Mean Corpuscular Volume; NSTE-ACS: Non-ST-Segment Elevation Acute Coronary Syndrome; NSTEMI: Non-ST-Segment Elevation Myocardial Infarction; PCI: Percutaneous Coronary Intervention; RBC: Red Blood Cell; RDW: Red Cell Distribution Width; STEMI: ST-Segment Elevation Myocardial Infarction








Introduction




In humans, the major function of red blood cells (RBCs), also known as erythrocytes, is to deliver oxygen to the peripheral tissues. The normal size of an RBC corpuscle is between 7.2 and 7.9μm in diameter and 2μm in thickness, with a physiologic volume ranging from 80 to 100fL [1]. The plasticity of the plasma membrane allows for considerable enlargement or shrinkage of the RBC in response to pathophysiologic insults, resulting in an increase or decrease in the RBC volume (termed macrocytosis and microcytosis, respectively). The presence of unequal sizes of RBCs in the circulation (anisocytosis) has been considered as a non-specific finding in various conditions such as nutritional deficiency anemias, sickle cell anemia, hemolytic anemia, myelodysplastic syndrome, and other hematological disorders. Red cell distribution width (RDW), a quantitative measure of the magnitude of anisocytosis, is calculated by the standard deviation of corpuscular volume divided by the mean corpuscular volume (MCV) and expressed as a percentage, with an upper limit of normal values of 14.0 to 15.0% [2].This metric is routinely reported as a part of complete blood count by automated instruments in hematology laboratories. An elevated RDW is typically used in differentiating an early stage of nutritional deficiency or megaloblastic anemias from other thalassemias [3]. When used in conjunction with MCV, RDW may also improve the diagnostic accuracy of erythrocyte disorders. In addition to its diagnostic value, rapidly accruing evidence points to the prognostic role of RDW in a wide variety of disorders [4]. This review aims to summarize the current knowledge of RDW for predicting short-, medium-, and long-term clinical outcomes among patients with acute coronary syndrome. 


RDW and Short-Term Clinical Outcome in Patients with Acute Coronary Syndrome

The association between red cell distribution width and short-term clinical outcome (≤1 year) in patients with acute coronary syndrome is summarized in Table 1. RDW was positively associated with in-hospital major adverse cardiac event (MACE; the composite of ventricular arrhythmia, acute heart failure, MI, or death) or in-hospital cardiovascular death [5,6]. Patients with a higher RDW tend to have a greater risk of all-cause mortality at 3 months to 1 year [7-12]. Studies from Wang et al. [13] and Ren et al. [14] reported the association between RDW and cardiovascular mortality at 1 month and at 12 months, respectively [13,14]. The risk of reinfarction and other MACE end points was greater in patients with elevated RDW compared to lower RDW [10,11,14,15]. In addition, RDW was also found to be associated with recurrent hospitalization for heart failure or MI [13]. 




Table 1:  Red cell distribution width and short-term clinical outcome (≤1 year) in patients with acute coronary syndrome*.
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*RDW (categorical) indicates comparison between top and bottom categories; RDW (continuous) indicates relative risk of each 1% increase.

†Multivariable adjustment

‡The composite of: 1) ventricular (wide QRS complex) dysrhythmias beyond 24 hours after STEMI; 2) acute heart failure presenting with either cardiogenic shock or pulmonary edema; 3) repeat MI; or 4) death

¶The composite of: 1) AMI requiring coronary revascularization; or 2) critical coronary stenosis on angiography
 
††The composite of: 1) all-cause mortality; 2) MI; or 3) unplanned revascularization 

RDW and Medium-Term Clinical Outcome in Patients with Acute Coronary Syndrome

The association between red cell distribution width and medium-term clinical outcome (>1 to ≤3 years) in patients with acute coronary syndrome is summarized in Table 2. Numerous studies identified the link between RDW (analyzed as a categorical or continuous variable) and all-cause death [16-20]. In contrast, Sahin et al. [21] found that there was no association between RDW and death among NSTEMI patients. Elevated RDW was associated with a higher rate of cardiovascular death in both STEMI and NSTEMI patients [22-24]. There is an association of increased RDW with MACE end points such as recurrent MI, stroke, stent thrombosis, and target vessel revascularization [15,25-27]. It is noteworthy that the risk of new-onset atrial fibrillation increased with RDW among STEMI patients undergoing primary PCI [28]. 




Table 2:  Red cell distribution width and medium-term clinical outcome (>1 to ≤x3 years) in patients with acute coronary syndrome*.
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*RDW (categorical) indicates comparison between top and bottom categories; RDW (continuous) indicates relative risk of each 1% increase.

†Multivariable adjustment

#The composite of: 1) all-cause mortality; 2) MI; or 3) stroke

**The composite of: 1) all-cause mortality; 2) MI; 3) stent thrombosis; or 4) target vessel revascularization

§§The composite of: 1) unstable angina; 2) new AMI episode; 3) cerebrovascular accident; or 4) cardiovascular mortality 

RDW and Long-Term Clinical Outcome in Patients with Acute Coronary Syndrome



The association between red cell distribution width and long-term clinical outcome (>3 years) in patients with acute coronary syndrome is summarized in Table 3. In consistent with aforementioned studies, RDW is reported to be associated with all-cause mortality [29-39] and cardiovascular mortality [35,40] in patients with STEMI, NSTEMI, or stable CAD. The study from Tsuboi et al. focused on patients with CAD and concurrent diabetes, and reported an extraordinary greater risk of cardiovascular death in high RDW group [35]. Thus far it is unknown whether or not diabetes would potentiate the prognostic value of RDW.This finding should be validated in further large-scale studies, given the wide variation of confidence interval of effect size. Tonelli et al. [41] studied patients with recent ACS free of heart failure who were randomized to receive pravastatin 40mg daily or placebo [41]. In addition to the relatively large sample size and long follow-up duration, RDW measurement was performed in a central laboratory and outcomes were ascertained based upon prespecified criteria by individuals blinded to RDW levels. After adjustment for hematocrit and traditional cardiovascular risk factors, there was a graded independent relation between higher levels of RDW and the risk of mortality and cardiovascular events such as reinfarction, stroke, or symptomatic heart failure.



Table 3:  Red cell distribution width and long-term clinical outcome (>3 years) in patients with acute coronary syndrome*
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*RDW (categorical) indicates comparison between top and bottom categories; RDW (continuous) indicates relative risk of each 1% increase.



†Multivariable adjustment

§The composite of: 1) cardiovascular mortality; 2) repeat target vessel revascularization; or 3) reinfarction





Discussion

The association between RDW and cardiovascular disease was first reported by a study from Felker et al. [42], in which elevated RDW was a strong independent predictor of morbidity and mortality in 2,679 patients with symptomatic chronic heart failure after controlling for clinical variables and other laboratory parameters. The etiopathogenesis between RDW and adverse cardiovascular event among ACS patients remains unclear. Chronic inflammation may impact RDW values by affecting the membrane stability and shortening the life span of erythrocytes [43].This mechanism is supported by the correlation between RDW and inflammatory markers such as erythrocyte sedimentation rate and high-sensitivity C-reactive protein [44]. Elevation of RDW may therefore be viewed as an extension of the inflammatory hypothesis for atherothrombosis [45]. Other pathways such as increased oxidative stress and activated neurohumoral system have also been implicated in the association of higher RDW with thrombosis [27]. Alternatively, RDW may represent an integrative measure of pathologic processes in atherosclerotic patients. Its association with adverse clinical outcome could be explained by the link to malnutrition, hepatic dysfunction, or renal insufficiency [46-48]. Stated differently, RDW may represent a universal marker of disease progression in the ACS setting.

The usefulness of a biomarker may reside in not only its capacity to independently predict disease outcome, but also its ability to improve the performance of risk assessment models comprised of clinical variables [49]. In the context of acute myocardial infarction, several studies have examined the incremental prognostic value of RDW. Incorporating RDW into the Global Registry of Acute Coronary Events (GRACE) risk score was demonstrated to enhance the accuracy for cardiovascular risk prediction, as reflected by improvement in discrimination and reclassification [12,32,50]. In addition, the pivotal role of RDW was further reinforced by its relationship with various parameters of CAD severity. Tanboga et al. [51] reported RDW as an independent predictor for angiographic thrombus burden among STEMI patients [51]. Acikgoz et al. [52] demonstrated that RDW was independently associated with functional stenosis of angiographically intermediate coronary artery lesions [52]. Gurel et al. indicated that RDW might be a useful marker for predicting CAD based on the correlation with coronary artery calcification. Regardless of whether elevated RDW is related to a direct mechanistic pathway of thrombogenesis or a marker of disease burden, a wealth of clinical evidence suggests that ACS patients with a higher RDW are more likely to have unfavorable cardiovascular prognosis compared with those with lower RDW.

Conclusion

Red cell distribution width (RDW) is routinely reported as a part of complete blood count by automated instruments in hematology laboratories. RDW is typically elevated in conditions of ineffective erythropoiesis, increased erythrocyte destruction, or after blood transfusion. An accruing body of evidence suggests that RDW is an independent predictor for mortality and major adverse cardiac events among patients with acute coronary syndrome. When incorporated into conventional risk assessment models, RDW also enhances the performance in predicting cardiovascular outcome. Future research should focus on utilizing the prognostic value of RDW to better characterize the cardiovascular risk profile of patients with coronary artery disease.

References


1.  	Quigley J, Means R, Glader B (2014) Wintrobe's clinical hematology.

2.  	Lippi G, Pavesi F, Bardi M, Pipitone S (2014) Lack of harmonization of red blood cell distribution width (RDW). Evaluation of four hematological analyzers. Clin Biochem 47(12): 1100-1103.

3.  	Bessman JD, Gilmer PR, Gardner FH (1983) Improved classification of anemias by MCV and RDW. Am J Clin Pathol 80(3): 322-326.

4.  	Salvagno GL, Sanchis-Gomar F, Picanza A, Lippi G (2015) Red blood cell distribution width: A simple parameter with multiple clinical applications. Crit Rev Clin Lab Sci 52(2): 86-105.

5.  	Ghaffari S, Pourafkari L, Sepehrvand N, Aslanabadi N, Faridi L, et al.(2016)	Red cell distribution width is a predictor of ST resolution and clinical outcome following thrombolysis in acute ST elevation myocardial infarction. Thromb Res 140: 1-6.

6.  	Ilhan E, Guvenc TS, Altay S, Cagdas M, Calik AN, et al. (2012) Predictive value of red cell distribution width in intrahospital mortality and postintervention thrombolysis in myocardial infarction flow in patients with acute anterior myocardial infarction. Coron Artery Dis 23(7): 450-454.

7.  	Bozorgi A, Khaki S, Mortazavi SH, Sadeghian S, Khoshnevis M, et al. (2016) Effect of Baseline Red Blood Cell Distribution Width on Short- and Intermediate-term Mortality of Patients Under Primary Percutaneous Coronary Intervention: A Survival Analysis. Crit Pathw Cardiol 15(2): 69-74.

8.  	Huang YL, Hu ZD (2016) Lower mean corpuscular hemoglobin concentration is associated with poorer outcomes in intensive care unit admitted patients with acute myocardial infarction. Ann Transl Med 4(10): 190.

9.  	Khaki S, Mortazavi SH, Bozorgi A, Sadeghian S, Khoshnevis M, et al. (2015) Relationship Between Red Blood Cell Distribution Width and Mortality of Patients with Acute Myocardial Infarction Referring to Tehran Heart Center. Crit Pathw Cardiol 14(3): 112-115.

10.  	Turcato G, Serafini V, Dilda A, Bovo C, Caruso B, et al. (2016) Red blood cell distribution width independently predicts medium-term mortality and major adverse cardiac events after an acute coronary syndrome. Ann Transl Med 4(13): 254.

11.  	Fatemi O, Paranilam J, Rainow A, Kennedy K, Choi J, et al. (2013) Red cell distribution width is a predictor of mortality in patients undergoing percutaneous coronary intervention. J Thromb Thrombolysis 35(1): 57-64.

12.  	Timoteo AT, Papoila AL, Lousinha A, Alves M, Miranda F, et al. (2015) Predictive impact on mediumterm mortality of hematological parameters in Acute Coronary Syndromes: added value on top of GRACE risk score. Eur Heart J Acute Cardiovasc Care 4(2): 172-179.

13.  	Wang YL, Hua Q, Bai CR, Tang Q (2011) Relationship between red cell distribution width and short-term outcomes in acute coronary syndrome in a Chinese population. Internal Medicine 50(24): 29412945.

14.  	Ren H, Hua Q, Quan M, Chen H, Hou H, et al. (2013) Relationship between the red cell distribution width and the one-year outcomes in Chinese patients with stable angina pectoris. Intern Med 52(16): 1769-1774.

15.  	Nabais S, Losa N, Gaspar A, Rocha S, Costa J, et al. (2009) Association between red blood cell distribution width and outcomes at six months in patients with acute coronary syndromes. Rev Port Cardiolo 28(9): 905-924.

16.  	Liu XM, Ma CS, Liu XH, Du X, Kang JP, et al. (2015) Relationship between red blood cell distribution width and intermediate-term mortality in elderly patients after percutaneous coronary intervention. J Geriatric Cardiol 12(1): 17.

17.  	Osadnik T, Strzelczyk J, Hawranek M, Lekston A, Wasilewski J, et al. (2013) Red cell distribution width is associated with long-term prognosis in patients with stable coronary artery disease. BMC cardiovascular disorders 13(1): 113.

18.  	Yao HM, Sun TW, Zhang XJ, Shen DL, Du YY, et al. (2014) Red blood cell distribution width and long-term outcome in patients undergoing percutaneous coronary intervention in the drug-eluting stenting era: a two-year cohort study. PLoS One 9(4): e94887.

19.  	Cavusoglu E, Chopra V, Gupta A, Battala VR, Poludasu S, et al. (2010) Relation between red blood cell distribution width (RDW) and allcause mortality at two years in an unselected population referred for coronary angiography. Int J Cardiol 141(2): 141-146.

20.  	Dabbah S, Hammerman H, Markiewicz W, Aronson D (2010) Relation between red cell distribution width and clinical outcomes after acute myocardial infarction. Am J Cardiol 105(3): 312-317.

21.  	Sahin O, Akpek M, Sarli B, Baktir AO, Savas G, et al. (2015) Association of red blood cell distribution width levels with severity of coronary artery disease in patients with non-ST elevation myocardial infarction. Med Princ Pract 24(2): 178-183.

22.  	Bekler A, Tenekecioglu E, Erbag G, Temiz A, Altun B, et al. (2015) Relationship between red cell distribution width and long-term mortality in patients with non-ST elevation acute coronary syndrome. Anatol J Cardiol 15(8): 634-639.

23.  	Gul M, Uyarel H, Ergelen M, Karacimen D, Ugur M, et al. (2012) 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 23(5): 330-336.

24.  	Uyarel H, Ergelen M, Cicek G, Kaya MG, Ayhan E, et al. (2011) Red cell distribution width as a novel prognostic marker in patients undergoing primary angioplasty for acute myocardial infarction. Coron Artery Dis 22(3): 138-144.

25.  	Arbel Y, Birati EY, Finkelstein A, Halkin A, Berliner S, et al. (2014) Red blood cell distribution width and 3-year outcome in patients undergoing cardiac catheterization. J Thromb Thrombolysis 37(4): 469-674.

26.  	Vaya A, Hernández JL, Zorio E, Bautista D (2012) Association between red blood cell distribution width and the risk of future cardiovascular events. Clin Hemorheol Microcirc 50(3): 221-225.

27.  	Tunfez A, £etin ms, £etin EHO, Yilmaz S, Korkmaz A, et al. (2017) Association between RDW and stent thrombosis in patients with ST- elevation myocardial infarction undergoing primary percutaneous coronary intervention. Medicine 96(5): e5986.

28.  	Karatas MB, Canga Y, Ipek G, Ozcan KS, Gungor B, et al. (2016) Association of admission serum laboratory parameters with new-onset atrial fibrillation after a primary percutaneous coronary intervention. Coron Artery Dis 27(2): 128-134.

29.  	Guimaraes PO, Sun JL, Kragholm K, Shah SH, Pieper KS, et al. (2016) Association of standard clinical and laboratory variables with red blood cell distribution width. Am Heart J 174: 22-28.

30.  	Oleksiak A, Kruk M, Lenarczyk E, Pawelec M, Rajska E, et al. (2016) Biomarkers for risk stratification in secondary cardiovascular prevention. A role of red blood cell distribution width and calcium score. Atherosclerosis 246: 57-62.

31.  	Arbel Y, Shacham Y, Finkelstein A, Halkin A, Milwidsky A, et al. (2014) Red blood cell distribution width (RDW) and long-term survival in patients with ST elevation myocardial infarction. Thromb Res 134(5): 976-979.

32.  	Zhao N, Mi L, Liu X, Pan S, Xu J, et al. (2015) Combined Value of Red Blood Cell Distribution Width and Global Registry of Acute Coronary Events Risk Score for Predicting Cardiovascular Events in Patients with Acute Coronary Syndrome Undergoing Percutaneous Coronary Intervention. PLoS One 10(10): e0140532.

33.  	Lee JH, Yang DH, Jang SY, Choi WS, Kim KH, et al. (2013) Incremental predictive value of red cell distribution width for 12-month clinical outcome after acute myocardial infarction. Clin Cardiol 36(6): 336341.

34.  	Sun XP, Chen WM, Sun ZJ, Ding XS, Gao XY, et al. (2014) Impact of red blood cell distribution width on long-term mortality in patients with ST-elevation myocardial infarction. Cardiology 128(4): 343-348.

35.  	Tsuboi S, Miyauchi K, Kasai T, Ogita M, Dohi T, et al. (2013) Impact of red blood cell distribution width on long-term mortality in diabetic patients after percutaneous coronary intervention. Circ J 77(2): 456461.

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

37.  	Lappe JM, Horne JD, Shah SH, May HT, Muhlestein JB, et al. (2011) Red cell distribution width, C-reactive protein, the complete blood count, and mortality in patients with coronary disease and a normal comparison population. Clin Chim Acta 412(23-24): 2094-2099.

38.  	Poludasu S, Marmur JD, Weedon J, Khan W, Cavusoglu E (2009) Red cell distribution width (RDW) as a predictor of long-term mortality in patients undergoing percutaneous coronary intervention. Thromb Haemostasis 101(03): 581-587.

39.  	Warwick R, Mediratta N, Shaw M, McShane J, Pullan M, et al. (2013) Red cell distribution width and coronary artery bypass surgery. Eur J Cardiothorac Surg 43(6): 1165-1169.

40.  	Isik T, Kurt M, Tanboga IH, Ayhan E, Gunaydin ZY, et al. (2016) The impact of admission red cell distribution width on long-term cardiovascular events after primary percutaneous intervention: A four-year prospective study. Cardiol J 23(3): 281-288.

41.  	Tonelli M, Sacks F, Arnold M, Moye L, Davis B, et al. (2008) Relation between red blood cell distribution width and cardiovascular event rate in people with coronary disease. Circulation 117(2): 163-168.

42.  	Felker GM, Allen LA, Pocock SJ, Shaw LK, McMurray JJ, et al. (2007) Red cell distribution width as a novel prognostic marker in heart failure: data from the CHARM Program and the Duke Databank. J Am Coll Cardiol 50(1): 40-47.

43.  	Weiss G, Goodnough LT (2005) Anemia of chronic disease. N Engl J Med 352(10): 1011-1023.

44.  	Lippi G, Targher G, Montagnana M, Salvagno GL, Zoppini G, et al. (2009) Relation between red blood cell distribution width and inflammatory biomarkers in a large cohort of unselected outpatients. Arch Pathol Lab Med 133(4): 628-632.

45.  	Jamil A, Jamil U, Kumar S, Akrmah M, Ghaffarpasand E, et al. (2018) Inflammation and Atherothrombosis: The Beginning of the End of a Hypothesis. EC Cardiology 5(1); 5-9.

46.  	Hu Z, Sun Y, Wang Q, Han Z, Huang Y, et al. (2013) Red blood cell distribution width is a potential prognostic index for liver disease. Clin Chem Lab Med 51(7): 1403-1408.

47.  	Montagnana M, Cervellin G, Meschi T, Lippi G (2011) The role of red blood cell distribution width in cardiovascular and thrombotic disorders. Clin Chem Lab Med 50(4): 635-641.

48.  	Lippi G, Targher G, Montagnana M, Salvagno GL, Zoppini G, et al. (2008) Relationship between red blood cell distribution width and kidney function tests in a large cohort of unselected outpatients. Scand J Clin Lab Invest 68(8): 745-748.

49.  	Gibson CM, Spyropoulos AC, Cohen AT, Hull RD, Goldhaber SZ, et al.(2017)	The IMPROVEDD VTE risk score: incorporation of D-dimer into the IMPROVE score to improve venous thromboembolism risk stratification. TH Open 1(01): e56-e65.

50.  	Sangoi MB, Guarda S, Rodel AP, Zorzo P, Borges PO, et al. (2014) Prognostic value of red blood cell distribution width in prediction of in-hospital mortality in patients with acute myocardial infarction. Clin Lab 60(8): 1351-1356.

51.  	Tanboga IH, Topcu S, Aksakal E, Kalkan K, Sevimli S, et al. (2014) Determinants of angiographic thrombus burden in patients with ST- segment elevation myocardial infarction. Clin Appl Thromb Hemost 20(7): 716-722.

52.  	Acikgoz SK, Acar B, Aydin S, Acikgoz E, Er O, et al. (2016) Red Cell Distribution Width Can Predict the Significance of Angiographically Intermediate Coronary Lesions. Med Princ Pract 25(1): 31-35. 

OEBPS/Images/tab1.jpg
Author (vear)

Median
Followup

Population

Outcome

Bosorg (2016)
[l

Smonts

STEMpatients

RDW (categorical): Death at 6 monthss 2,435
«

Ghaffari (2016)
5]

77 months

SOW (ctegorcal. Dot 1 e 467
(1:52-14.38) In-hospital MACE: 3169 (1233 -

Huang (2016)
s

12 months

RDW (continuous): Death at 1 year: 121 (L13-
125)

Tureato (2016)
[

3months

ACS pacients
sdmitted o
the emergency
deparament

DV (categorical) £ MACE 2t 3 monthss 136

(L.15- 1.55)7 Death a¢ 3 months: 134 (105

1710w (continaes) MACE 33 i
152 (135 - 17211

Khald (2015)
[l

Smonths

A patienss
sdmitted o

RDW (caregorical): Death at & months: 195
(105-368)

12 months

ACS pacients
dmitted o
1cu

W categorical): Death at 1 years 124 (112
-137)

Fatemi (2013)
i8]

Prospective

12 months

‘RDW (categorical): Death at Lyear: 5,07 (207

vear:
107 (085 - 1.29) MACE at 1 year: 103 (088

Ren (2013)
(e

12 mnths

Patients with
stable angina.

e e
544 (1058 - 3216) ACS at 1 year: 1861

lhan (2012)
5]

A patienss

OW (categorical): - hospicl cardiovaseular
deaty .67 (1228 - 11.008)

Wang (2011)
(5

ACS pacients
undergoing.
Pal

W/ eategorical):  Cardiovaseular deach:
2116 (14275159 hahospralanton o/
2134 (1602 - 2344)

Nabais (2009)
[t

Smonths

ACS pacients
dmitted o
g

DU (categoical:Death s 145 (1
09 O comimn) mmmm e
oz






OEBPS/Images/tab2.jpg
Author (Year)

Design

Median
Follow-up

Population

Outcome

Tunpez (2017)
[

Retrospective

169 months

STEMI patiencs
P

RDW (categorical: T St
chrombosis: 1397 (1177 - 1657)

Karasss (2016)
]

Retrospective

22 monhs

STEMI patiencs

undergoing primary
Pa

ROW (categorical):  New-onset AF
14301391,

7

Bekler (2015)
5]

Retrospective

18 monhs

NSTE ACS patients
sdmirtad o CCU

RO (el oo
desths 36 (12 - 105)

Lin 2015) 6]

Retrospective

176 months

Eldery patients
undergoing electve
Pa

DV categorical): Death: 2052
182-3561)

Sabin (2015)
&3]

NSTEMI patients
dmitted 0

RDW (categorical): Death: ot
significant (p=0.621)

arbel (2014)
&3]

Prospective

138 months

DU (categorial)-MACE a¢ 3 years
112(107- L18)%

Yao (2014)
e

Prospective

25,0 months

RDW (continuous): Deaths 14 (123
LS9MACE: 127 (113 - 142)"

Osaduik
o7

Retrospective

305 months

Patents vach sable
CAD undergoing PCE

RDW (continuous): T Deathy 123
(113-135)

oul (2012)
23

Prospective

NSTE ACS patients

admittsdto
he emergency
deparam

ROW (categorical:  Cardiovascular
desthi 3.2 (13-7.78)

Vaya (2012)
26

a1 pasents
admittd 10 10U

RDW (categorical): MACE: 619 (2.1
18955

Uparel (2011)
241

Retrospective

STEMI patients
=

ROW (ctegoricall { Cardirazclar
desth 1.

703 (1.208- 6045)

Covusogh
o1y (19]

Male pacients
with ACS referved

for coronary
angiography

ROW (sategorical): £ Desth at 2
years: 290 (132 -6.38)

Dabbah (2010)
T20]

paients
sdmirted 0 CCU

RDW (categorical: Deatt: 48 (38
-81)





OEBPS/Images/logo.jpg





OEBPS/Images/logo1.jpg
P
B 6i00a Resoarch: & Transfusion fournal





OEBPS/Images/tab3.jpg
Population

Patients undergoing.
coronary angiography for
evalustion of D

RO oo Dss 113 (105 1.17)
eath/MI: 112 (108 - 116)

Prospective

rimary PC1

502265

Retrospective

Stable, sympromatic
patients wich sgnificant
cap

RDW (categorical):  Death/non-facal M1: 280
(125-638)

ACS patients undergoing.

frstrime

(1554-2648)

Prospective

ROW (categorical) Death at 5 yea

primary PCL

L17(1025-139)

Retrospective

STEMI patients without
heare filure

DV categorical): Deaths 403 (1.25 - 7.54)

Prospective

A patients

RDW (categorical: Death/monfacal Miat 1
;522 (3.24 - 8.41) RDW (continuous): T
-137)

Retrospective

(205- 12 S2(re0-859)

Retrospective

solated CAZG

(1.17- 152) Deaths 105 (102 - 107)

O (gl Des a0 s 12396

(1145 - L428) De:

Prospective

Patients with
angiographically-
o

DV (categorical): Deachs 137 (1.29 - 146)

ACS patients underwe
PClanda giycoprorein m-/
1z bolus-only regimer

RDW (categorical): Death at & years: .06
(s:56-1031)

Tonell
(2008)

Patients with ACS i 5

RO ol Deats 178 (128 247)

5) HF: 180 (1.25 - 2.60)






OEBPS/Misc/page-template.xpgt
 

   
    
		 
    
  
     
		 
		 
    

     
		 
    

     
		 
		 
    

     
		 
    

     
		 
		 
    

     
         
             
             
             
             
             
             
        
    

  

   
     
  





OEBPS/Images/cover.jpg
|— @ JunIPBLISHERS

pq’Jky the Re:





