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Abstract : The red blood cell (RBC) distribution width (RDW) is a term used to describe the heterogeneity of 

the peripheral blood erythrocyte (i.e., Anysocytosis) volume hematology indexes of anemia in the etiology 

diagnosis, especially the thalassemia anemia and has important value in the differential diagnosis of iron 

deficiency anemia. Recently accumulated studies have found that RDW plays an important role in the diagnosis, 

risk stratification and prognosis of cardiovascular diseases. This review article explains the relationships 

between red blood cell distribution width and heart failure, acute myocardial infarction and acute coronary 

syndrome.   
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I. Introduction 
The  RDW is a measurement of the size variation as well as an index of heterogeneity of the 

erythrocytes, which is typically used in combination with the main corpuscular volume to troubleshoot the cause 

of an underlying anemia, Reliable data emerged from a variety of clinical studies have, however, disclosed a 

new and un predictable scenario in the clinical usefulness of this measure, supporting the hypothesis that RDW 

might be a useful parameter for gathering meaning clinical information, either diagnostic or prognostic, on a 

variety of cardiovascular and thrombotic disorders. Highly significant associations have been described between 

RDW value and all-cause, cardiac and non-cardiac mortality in patients with Coronary artery diseases, a cute 

and chronic heart failure, acute myocardial infarction, acute coronary syndrome and peripheral artery disease. It 

is however still unclear whether erythrocytes may be the cause, or a simple epiphenomenon of an underlying 

disease, such as impaired renal function, inflammation, oxidative damage, undernutrition, or perhaps an element 

of both. Nevertheless, RDW is an easy inexpensive, routinely reported test, whose assessment might allow the 

acquisition of significant diagnostic and prognostic information in patients with cardiovascular disorders. 

 

II. Subjects 
2.1 RDW And Heart Failure (HF) 

In 2007, Felker [1] first reported RDW is associated with the prognosis of heart failure, also to study 

the relationship between RDW and cardiovascular disease to upsurge [2]. The object of the research included 

two groups queue, respectively people from the CHARM trial and DUKE DATABANK. Researchers found in 

the two groups, RDW the higher the prognosis of patients with the worse, performance for the patients of 

cardiovascular disease mortality and all-cause mortality increased significantly. RDW every one standard 

deviation increase, patients with all-cause mortality risk increased 1.29 times. Since then, several dozens of 

studies [3-18] reported a relationship between RDW and prognosis of heart failure, shows that the higher the 

RDW, the worse the prognosis of patients with heart failure. It is noteworthy that, in addition to its discovery 

RDW prognosis of patients with heart failure on admission, there are found changes RDW during 

hospitalization cases [7], as well as discharge RDW test results [13,16] and also the prognosis of heart failure 

related. These studies were meta-analysis [19] showed that: RDW increased per unit (ie 1%), patients with all-

cause mortality risk increased 1.1 times, but there are between existing research publication bias, indicating the 

existing research may exaggerate RDW prognostic value in heart failure. In addition to heart failure as a 

prognostic factor, RDW can also serve as a risk factor for heart failure. For example Borné et al [20] of 26 784 

community residents for more than 10 years of follow-up, observed the research object of baseline RDW and 

the relationship between the cardiovascular events in the future. The researchers found that the correction of 

blood pressure, smoking, lipoprotein and other known risk factors for cardiovascular disease, RDW still closely 

related to the occurrence of heart failure risk, the higher performance for baseline RDW, the individual risk of 

future heart failure also higher. Tonelli et al [21] of 4111 patients with CHD were 6 years of follow-up found 

that in patients with coronary heart disease, RDW prompted increased risk in patients with heart failure 

increased.   
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2.2 Rdw And Acute Coronary Syndrome, Acute Myocardial Infarction 

Considering the mechanism of occurrence and development of various cardiovascular diseases have 

many similarities, so clearly the RDW and the prognosis of heart failure at the same time, scholars have 

gradually begun to explore the relationship between the RDW and acute myocardial infarction.Early studies in 

chest pain crowd [22] found that patients with acute coronary syndromes of RDW level are not much higher in 

patients with acute coronary syndromes, thus, can be used as a diagnostic indicator of acute coronary syndrome, 

Although the area under the receiver-operating characteristic curve of only 0.71, but it can make up for the lack 

of troponin, increased troponin in the diagnosis of acute coronary syndrome diagnostic sensitivity. The Follow-

up study [23] found that in coronary atherosclerotic heart disease, RDW increased gradually along with the 

progress of the disease. On the one hand, prompt RDW may be acute myocardial infarction or acute coronary 

syndrome risk factors, on the other hand also explains why RDW is well useful markers of diagnosis of the 

acute coronary syndrome.  

Several studies have found that the RDW is acute myocardial infarction or recent prognostic factor in 

patients with acute coronary syndromes. Such as Sangoi et al [24] in 109 cases of patients with acute myocardial 

infarction after research found that RDW hospitalization in patients with acute myocardial infarction (mi) is an 

independent risk factor for death. Domestic scholars [25] with 28 deaths as the end point, RDW also found that 

the higher the risk of death in patients with acute myocardial infarction is also higher. A study of 1, 654 patients 

with acute coronary syndromes was analyzed and found that the higher RDW, in patients with heart failure, 

cardiovascular-related deaths as well as the risk of recurrence of acute myocardial infarction [26]. 

RDW is also a risk factor for the long-term prognosis of acute myocardial infarction and acute 

coronary syndrome. South Korean scholars [27] on 1 596 patients with acute myocardial infarction for the 1 

year of follow-up, found that patients with onset of RDW and 1 year later is closely related to the major adverse 

cardiovascular events. The study also found that the RDW system into the prognosis of myocardial infarction, 

and help to improve the accuracy of acute myocardial infarction prognosis. Vaya et al [28] on 119 patients with 

acute myocardial infarction in the 2-year follow-up, also found higher RDW patients, the risk of cardiovascular 

disease recurrence was also higher. Azab et al [29] of 619 non-ST elevation myocardial infarction (NSTEMI) 

patients with four years of follow-up also found that RDW every one unit increases the risk of death in patients 

with increased 1.1 times. In addition, there are a number of studies [30-34] analyzed the RDW and acute 

myocardial infarction, the relationship between the prognosis of acute coronary syndrome, despite the different 

subjects in these studies observed (ST-segment elevation / non-ST-segment elevation, acute myocardial 

infarction, acute coronary syndrome), endpoint (cardiovascular death, heart failure, all-cause mortality, etc.), the 

correction of confounding factors and follow-up time was different, but almost all are found RDW prognostic 

factors of acute myocardial infarction and acute coronary syndrome. Unfortunately, there is no meta-analysis of 

studies in this area are aggregated and evaluated to prove the relationship between RDW and acute myocardial 

infarction and acute coronary syndrome between the terms of evidence-based medicine. 

RDW is also acute myocardial infarction and acute coronary syndrome risk factors. Skjelbakken et al 

[35] conducted a total of 25 612 patients into the research object, the object of study in has not been entered the 

study acute myocardial infarction, in the study were followed up to 16 years or so later, a total of 1 779 subjects 

with acute myocardial infarction occurred. Statistical analysis showed that the correction of the more 

conventional risk factors after acute myocardial infarction, RDW is still closely associated with the occurrence 

of acute myocardial infarction, Characterized by increased RDW per one unit, Patients had a 13% increased risk 

of acute myocardial infarction. Borne study [36] is similar Skjelbakken studies, but the end of its observation of 

acute coronary events, (Mainly acute coronary syndrome) and the risk of death after acute coronary events. The 

researchers found that the higher RDW, risk of acute coronary events in patients with the higher, and the 

prognosis after acute coronary events are poorer. 

 

2.3. Rdw And Reasons Associated With Cardiovascular Disease. 

In addition to acute myocardial infarction, heart failure, and the risk of acute coronary syndrome, RDW 

is also working with a variety of closely related to the occurrence, development and prognosis of cardiovascular 

disease. For example, studies have found that RDW is associated with the prognosis of pulmonary embolism 

(37-38), healthy individuals RDW and risk of Atrial fibrillation-related [39]; Coronary heart disease (CHD) in 

patients with RDW is closely related to the incidence of cardiovascular events and mortality [40]. 

Although RDW with a variety of cardiovascular diseases has close ties, the internal mechanism is 

poorly understood. Now that, RDW may be an indicator of inflammation, because it was found RDW and 

inflammatory biomarkers such as C-reactive protein, erythrocyte sedimentation rate was positively correlated 

[41] in the unselected outpatients. Furthermore, in healthy individuals, also found that the inflammatory marker 

above RDW was positively correlated [42]. So, presumably, in the process of chronic inflammation, persistent 

inflammation cause changes in the hematopoietic microenvironment, Cause red blood cell morphology changes, 
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and ultimately lead to increased RDW [43]. It is worth noting that studies have found that renal function 

associated with the RDW, the worse the kidney function, the higher the RDW [44].  

Due to the occurrence and development of cardiovascular disease is closely related to the kidney, the renal 

damage will affect the body's multiple systems, including hematopoietic microenvironment, and the kidney 

itself secrete hormones such as erythropoietin, and regulate the production of red blood cells. Therefore, RDW 

relationship with cardiovascular disease may be partially mediated by renal function. 

 

III.     Conclusions 
Although the Red blood cell distribution width and cardiovascular disease occurrence, development 

and prognosis of many research reports confirmed that RDW is an easy, inexpensive, routinely reported test, 

whose assessment might allow the acquisition of significant diagnostic and prognostic information in patients 

with cardiovascular diseases Even though the mechanism of an association between RDW and cardiovascular 

disease is still not clear, however, most studies have found RDW can compensate for the lack of conventional 

cardiovascular biomarkers, and therefore have a wide clinical application. We believe that with further research 

relationship between RDW and cardiovascular disease will become more clear, which provides a new way for 

the prevention and treatment of cardiovascular diseases. 
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