
Introduction

Acute coronary syndrome (ACS) is the most 
common disease of the coronary arteries leading to 
myocardial ischemia.1 According to current data, it 
affects approximately 112 million people over the 
age of 20 worldwide.2 Today, although mortality has 
decreased with the increase in early diagnosis and 
treatment and complementary health services, it is 
still one of the most important causes of mortality. It 
causes high healthcare costs.

It is known that gender, physical activity, follow-
up strategies, adherence to treatment, accompanying 
heart failure (HF), and comorbid conditions affect the 
prognosis of the preferred treatment method (medical or 
revascularization).3 Currently, mortality and morbidity 
management strategies after ACS focus on stratifying the 
patient according to their risks and using an appropriate 
prognostic factor to determine treatment steps.

Cardiac conditions are associated with increased 
inflammatory burden.4 Similarly, hemogram-derived 
markers are considered inexpensive and reliable markers 
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Abstract

Background: Acute coronary syndrome (ACS) is the most common subtype of coronary artery disease (CAD). It is 
one of the main reasons affecting the expected life expectancy and quality of life.

Objetives: In this study, we aimed to investigate the relationship between major adverse cardiac events (MACE) 
and Hemoglobin (Hb)/Red cell distribution width (RDW) in long-term follow-up after ACS.

Methods: A total of 1,146 ACS patients were included in the study, being classified according to the type of 
myocordial infarction (MI). MACE were recorded in long-term follow-up. The relationship between Hb/RDW 
and MACE was investigated. The statistical analyses of Mann-Whitney U test for comparison of two independent 
groups and chi-square test for categorical variables were used. In order to determine the diagnostic feature of 
the HB/RDW ratio, the diagnostic ratios were calculated by applying Receiver Operating Characteristic Curve 
(ROC) analysis. A p < 0.05 value was considered statistically significant in all analyses.

Results: When the patients were analyzed according to MI types — ST segment elevation myocardial infarction 
(STEMI)/Non-ST segment elevation myocardial infarction (NSTEMI) —, it was observed that Hb/RDW  
(p = 0.038) was significantly higher in the STEMI group. The Hb/RDW ratio was statistically significant in 
predicting mortality. As a result of ROC analysis, Area Under the Curve (AUC)  = 0.654 (p < 0.001) was found. 
The cut-off value for the Hb/RDW ratio was calculated as 0.947. The sensitivity and specificity of 76.9% and 48.4% 
for the diagnostic rates obtained were moderately acceptable.

Conclusion: The Hb/RDW-long-term mortality relationship was found to be significant in ROC analysis. It can be 
used in clinical practice as it is cheap, easy to apply, and reduces possible bias in post-ACS follow-up.
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cell distribution width (RDW), which is an indicator 
of anisocytosis, is another blood parameter. RDW has 
been particularly linked with inflammatory diseases, 
including functional bowel conditions, autoimmune 
diseases, rheumatoid arthritis, degenerative vertebral 
conditions, malignancy, autoimmune hepatitis, and even 
COVID-19.16-22 In many studies, it has been shown that 
increased RDW level negatively affects the prognosis of 
cardiovascular diseases (CVD) and HF.23-24

Although the prognostic importance of both Hb 
and RDW has been proven in CVD and HF, studies 
on Hb/RDW ratio are limited. In this study, we aimed 
to investigate the relationship between major adverse 
cardiac events (MACE) and Hb/RDW in long-term 
follow-up after AMI.

Materials and methods

Study Population

Our study is retrospective and observational. Patients 
who underwent coronary angiography (CAG) in our 

of inflammation in various inflammatory conditions 
such as cancer, hepatosteatosis, irritable bowel disease, 
pancreatitis, and thyroiditis.4-9 Complete blood count 
is one of the basic tests used in routine clinical practice 
in coronary artery patients. The prognostic importance 
of complete blood count parameters (neutrophil/
lymphocyte ratio, platelet/lymphocyte ratio, mean 
platelet volume, and neutrophil/monocyte) in coronary 
artery disease (CAD) has been demonstrated in many 
studies.10‑12 Hemoglobin (Hb) is generally used to 
define anemia along with other parameters such as 
hematocrit. However, recent works suggest that Hb is 
also a predictor of hospital admission of subjects with 
chronic diseases. Thus, studying these markers in cardiac 
diseases makes sense.13 It is known that low Hb levels in 
the follow-up after acute myocardial infarction (AMI) 
and percutaneous coronary intervention (PCI) adversely 
affect the prognosis. Although there are many studies 
investigating the relationship between Hb level and 
adverse cardiovascular outcomes, the level of Hb that 
causes poor prognosis has not been identified.14-15 Red 

Central Illustration: Hemoglobin/Red Cell Distribution Width Ratio is Associated With Poor Prognosis in 
Patients With Acute Coronary Syndrome in Long-Term Follow-Up 
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Hb: Hemoglobin; RMI: recurrent myocardial infarction; R-TVR: recurrent target vessel revascularization; PTCA: percutaneous transluminal coronary 
angioplasty; STEMI: ST segment elevation myocardial infarction; NSTEMI: Non-ST segment elevation myocardial infarction; RDW: red cell distribution 
width; ACS: acute coronary syndrome; MACE: major adverse cardiac events; CAG: coronary angiography; AUC: Area Under the Curve ; ROC: Receiver 
Operating Characteristic Curve.

Int J Cardiovasc Sci. 2024; 37:e20230099

2
Kılıç et al.

Hb/RDW ratio and long term prognosis in ACSOriginal Article



clinic with the diagnosis of AMI in the last five years were 
screened consecutively. Demographic characteristics, 
laboratory values, CAG findings of the patients, and 
long-term follow-up data were obtained from the 
computerized database. Patients were included according 
to the principles of the 4th universal definition of AMI, as 
defined by the European Society of Cardiology (ESC).25 
A total of 1,146 patients were included. The patients 
were divided into two groups. ST segment elevation 
myocardial infarction (STEMI) (423 patients) and Non-ST 
segment elevation myocardial infarction (NSTEMI) (723 
patients). Patients were classified according to the type of 
treatment after CAG (group 1: percutaneous transluminal 
coronary angioplasty (PTCA) and stent implantation, 
group 2: stent implantation, group 3: PTCA, group 4: 
medical follow-up, group 5: coronary artery bypass 
graft). Disseminated infection, major surgery, bleeding, 
aortic dissection, myocarditis, cardiomyopathy, acute 
pulmonary embolism, and stroke were excluded. In 
addition, patients with missing data, those with only 
medical follow-up, and those with missing long-term 
follow-up were not included. Our study complies with 
the principles of the Declaration of Helsinki. Local ethics 
committee approved the study protocol.

Laboratory Parameters

Hemogram and biochemical parameters were studied 
from fresh blood samples taken after overnight fasting. 
Glucose was measured in plasma. Other parameters 
were studied in serum. Triglyceride, complete blood cell 
count, renal function panel, total cholesterol, low-density 
lipoprotein (LDL) cholesterol, high-density lipoprotein 
(HDL) cholesterol, and C-reactive protein (CRP) levels 
were measured. We calculated the Hb/RDW ratio in all 
patients.

CAG

CAG was performed via the femoral or radial artery, 
depending on the operator's experience. A routine 
Judkins catheter was used in the diagnostic CAG. The left 
main coronary artery (LMCA), left anterior descending 
(LAD), and left circumflex artery (LCX) were evaluated 
from the left caudal, right caudal, left cranial, right 
cranial, and antero-posterior cranio-caudal poses. The 
right coronary artery (RCA) was evaluated in the left 
anterior oblique and left cranial poses. According to the 
results of the CAG, stenosis of ≥ 50% for the LMCA and ≥ 
70% for other epicardial vessels was considered to be an 

obstructive-severe CAD. After diagnostic CAG, medical 
follow-up, PCI, and coronary bypass graft decisions 
were made according to ESC guidelines. The patients 
were given dual antiaggregants (acetyl salicylic acid 
and ticagrelor or prasugrel or clopidogrel) for one year. 
Compliance with medical treatment was standardized 
during follow-up. MACE during follow-up was recorded.

Primary endpoint

Our aim was to investigate the relationship between 
MACE and Hb/RDW ratio in AMI patients at 60-month 
follow-up. MACE was defined as all-cause death, non-
fatal recurrent myocardial infarction (RMI), and recurrent 
target vessel revascularization (R-TVR). We examined the 
association of MACE and Hb/RDW in all AMI patients 
and subgroups (STEMI and NSTEMI groups).

Statistical analysis

Statistical analyses of the study were performed with 
the SPSS 20.0 (IBM Inc, Chicago, IL, USA) program. 
Descriptive statistics are mean ± standard deviation (SD) 
for continuous data, presented as absolute and relative 
frequencies for categorical data. The Kolmogorov-
Smirnov test analyzed the conformity of continuous 
variables to normal distribution. The Mann-Whitney 
U test was used to compare groups that did not 
show normal distribution. Continuous variables 
with normal distribution were defined using mean 
± SD. "Continuous variables that were not normally 
distributed were defined using the median and 
interquartile range. The diagnostic ratios were calculated 
by applying ROC analysis to determine the diagnostic 
feature of the Hb/RDW ratio. A chi-square analysis was 
used to determine the relationships between categorical 
variables. A p < 0.05 value was considered statistically 
significant for a type-I error rate of 5% in all analyses.

Results

The study was completed with 1,146 ACS patients, 
68.8% of them being male and 63.1% were NSTEMI. 
The most common  comorbidities were hyperlipidemia 
(HL) (56.8%) and hypertension (HT) (53.9%) (Table 1). 
The mean age of the patients was 68.21 ± 12.31 years 
(29-96). The mean time for R-MI was calculated as 211.5 
± 355.2 days (0-1564) (Table 2). When the patients were 
examined according to the treatment type, PTCA and 
stent implantation were performed in 77.4%, medical 
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Table 1 – Demographic characteristics of patients

STEMI
(n%)

NSTEMI 
(n%)

TOTAL P value

GENDER
Male 321 (75.9%) 468 (64.7%) 789 (68.8%)

< 0.001*
Female 102 (24.1%) 255 (35.3%) 357 (32.2%)

SMOKING
No 307 (72.6%) 616 (85.2%) 923 (80.5%)

< 0.001*
Yes 116 (27.4%) 107 (14.8%) 223 (19.5%)

HT
No 222 (52.5%) 306 (42.3%) 528 (46.1%)

0.001*
Yes 201 (47.5%) 417 (57.7%) 618 (53.9%)

DM
No 319 (75.4%) 501 (69.3%) 820 (71.6%)

0.027*
Yes 104 (24.6%) 222 (30.7%) 326 (28.4%)

CAD
No 385 (91.0%) 567 (78.4%) 952 (83.1%)

< 0.001*
Yes 38 (9.0%) 156 (21.6%) 194 (16.9%)

HL
No 173 (40.9%) 322 (44.5%) 495 (43.2%)

0.230
Yes 250 (59.1%) 401 (55.5%) 651 (56.8%)

HF
No 421 (99.5%) 717 (99.2%) 1138 (99.3%)

0.484
Yes 2 (0.5%) 6 (0.8%) 8 (0.7%)

CRF
No 414 (97.9%) 714 (98.8%) 1128 (98.4%)

0.246
Yes 9 (2.1%) 9 (2.1%) 18 (1.6%)

TREATMENT

PTCA+ SI 389 (92.6%) 496 (68.6%) 885 (77.2%)

< 0.001*

SI 5 (1.2%) 8 (1.1%) 13 (1.1%)

PTCA 1 (0.2%) 7 (1.0%) 8 (0.7%)

MEDICAL 10 (2.4%) 50 (6.9%) 60 (5.2%)

CABG 15 (3.6%) 162 (22.4%) 177 (15.4%)

LONG TERM EX
No 351 (83.0%) 613 (84.8%) 964 (84.1%)

0.419
Yes 72 (17.0%) 110 (15.2%) 182 (15.9%)

LONG TERM RMI
No 399 (94.3%) 691 (95.6%) 1090 (95.1%)

0.344
Yes 24 (5.7%) 32 (4.4%) 56 (4.9%)

LONG TERM R-TRV
No 396 (93.6%) 694 (96.0%) 1090 (95.1%) 0.072

Yes 27 (6.4%) 29 (4.0%) 56 (4.9%)

Categorical variables were summarized as frequency and percentages. HT: Hypertension; DM: Diabetes Mellitus; CAD: Coronary Artery Disease; HL: 
Hyperlipidemia; HF: Heart Failure; CRF: Chronic Renal Failure; PTCA: Percutaneous Transluminal Coronary Angioplasty; SI: Stent Implantation; 
CABG: Coronary Artery Bypass Graft; RMI: Recurrent Myocardial Infarction; R-TRV: Recurrent Target Vessel Revascularization; STEMI: ST segment 
elevation myocardial infarction; NSTEMI: Non-ST segment elevation myocardial infarction.
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follow-up was given in 5.2%, and CABG was decided in 
15.5% (Table 1). Mortality was 15.9%, while R-TRV was 
4.9% in long-term follow-up (Table 1). The mean Hb of 
the patients was 13.78 ± 1.76 g/dL, and the mean RDW 
was 14.89 ± 1.78%. The mean value of the Hb/RDW ratio 
was calculated as 0.938 ± 0.162 (Table 2).

When the patients were analyzed according to MI 
types (STEMI/NSTEMI), it was observed that both WBC 
and Hb/RDW were significantly higher in the STEMI 
group. Hb values were found to be significantly lower in 
patients with ex (12.82 ± 1.59 gr/dL). Similarly, while the 
Hb/RDW ratio was 0.951 ± 0.162 in survivors, it decreased 
significantly to 0.865 ± 0.143 in ex-patients (Table 3). 

The Hb/RDW ratio according to MI types was not 
sufficiently significant for the STEMI patient group. 
However, the Hb/RDW ratio was statistically significant 
in predicting mortality. As a result of ROC analysis, AUC 
= 0.654 (p < 0.001) was found. The cut-off value for the Hb/
RDW ratio was calculated as 0.947. The sensitivity and 

specificity of 76.9% and 48.4% for the diagnostic rates 
obtained were moderately acceptable (Figure 1). The 
Hb/RDW ratio was not significant in predicting R-MI 
and R-TVR (Table 4 and 5).

Discussion

In our study, we investigated the relationship between 
MACE and Hb/RDW in the long-term follow-up of patients 
who underwent CAG for STEMI and NSTEMI. Our average 
follow-up was 60 months. The Hb/RDW ratio was lower 
only in the mortality group. ROC analysis also showed 
that low Hb/RDW has a high predictive value for MACE in 
both NSTEMI and STEMI patients. However, no statistically 
significant correlation was found for R-MI and R-TRV.

Hb is a protein that carries oxygen to the tissues and 
carbon dioxide from the tissues to the lungs.26 A low Hb 
level is called anemia.26 As a result of acute or chronic 
anemia, the amount of oxygen carried to the tissues 
decreases. Hb has an important prognostic significance in 

Table 2 – Biochemical characteristics of patients according to Myocardial Infarction types

VARIABLES
STEMI

(mean ± SD)
NSTEMI

(mean ± SD) 
TOTAL

(mean ± SD)
P value

Follow-up time (day) 199.54 ± 336.52 219.5 ± 368.05 211.5 ± 355.2 0.663

Age (years) 67.67 ± 12.61 68.53 ± 12.13 68.21 ± 12.31 0.257

WBC (µl/ml) 10.53 ± 3.35 9.43 ± 2.92 9.84 ± 3.13 < 0.001*

HB (g/dL) 13.92 ± 1.74 13.71 ± 1.78 13.79 ± 1.77 0.059

RDW (%) 14.82 ± 1.61 14.95 ± 1.88 14.9 ± 1.78 0.225

Neutrophil (10^3/L) 7.82 ± 9.7 6.77 ± 11.58 7.16 ± 10.93 0.115

Lymphocyte (10^3/L) 2.43 ± 1.23 2.38 ± 1.05 2.4 ± 1.12 0.470

Platelet (10^3/L) 231.37 ± 73.28 226.69 ± 63.41 228.42 ± 67.23 0.255

Glucose (mg/dL) 127.75 ± 40.29 142.12 ± 57.15 135.49 ± 50.29 0.210

Triglyceride (mg/dL) 160.42 ± 107.11 153.95 ± 78.58 156.9 ± 92.1 0.758

TC (mg/dL) 202.78 ± 48.42 204.94 ± 56.74 204.3 ± 54.33 0.800

HbA1c (mmol/mol) 6.12 ± 1.34 6.48 ± 1.2 6.31 ± 1.27 0.255

LDL (mg/dL) 115.84 ± 37.75 115.74 ± 38.27 115.78 ± 38.06 0.965

Creatine (mg/dL) 1.06 ± 0.4 1.19 ± 5.31 1.14 ± 4.22 0.618

CRP (mg/L) 14.68 ± 24.45 12.68 ± 22.29 13.42 ± 23.12 0.159

Hb/RDW 0.95 ± 0.16 0.93 ± 0.16 0.94 ± 0.16 0.038*

*p < 0.05 statistically significant difference; Continuous variables were summarized as mean ± SD. WBC: White Blood Cell; HB: Hemogram; RDW: Red Cell 
Distribution Width; TC: Total Cholesterol; HbA1c: Glycated Hemoglobin; LDL: Low-density Lipoprotein; CRP: C-reactive Protein; STEMI: ST segment 
elevation myocardial infarction; NSTEMI: Non-ST segment elevation myocardial infarction; Hb: Hemoglobin; SD: standard deviation.
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Figure 1 – ROC analysis of Hb/RDW ratio for mortality.  The cut-off value for the Hb/RDW ratio was calculated as 0.947. Sensitivity 
and specificity levels were at 76.9% and 48.4%, respectively. Diagonal segments are produced by ties.
ROC: Receiver Operating Characteristic Curve

CVD.27 AMI may develop as myocardial oxygen demand-
delivery balance will be disrupted after acute anemia.28 
The hemodynamic changes that occur with chronic 
anemia cause eccentric left ventricular hypertrophy 
(LVH) and left ventricular dilatation (LVD).29 Increased 
LVH and LVD cause HF in the future.29 In the TIME study, 
which examined the relationship between anemia and 
major cardiovascular events, patients were followed for 
an average of four years for cardiovascular death, non-
fatal MI, and hospitalization for CAD. As a result of the 
study, a 1 g/dl reduction in Hb was associated with a 
significantly increased risk of cardiovascular death and 
MACE.30 In another study, which included 6,116 patients 
who underwent PCI, it was found that as the severity 
of anemia increased, the MACE rate increased, and the 
one-year survival rate decreased.31

Additionally, there are many studies investigating 
the relationship between Hb -derived markers and 
CAD. In a study conducted in 2020 with 290 unstable 
angina pectoris (UAP), STEMI, and NSTEMI patients, 
the relationship between MI groups and eosinophil 
levels was examined. An inverse relationship between 
blood eosinophil count and severity of ACS subgroups 
in elderly patients was found; this number was higher in 
the UAP than in the MI groups.32 In another study aiming 
to compare hemogram parameter values in patients with 
sufficient or inadequate coronary collateral development 
(CCD) presenting with NSTEMI, it has been shown that 
platelet distribution width may be a marker of CCD in 

NSTEMI patients.33 In our study, we also found a lower 
Hb value in the group with mortality.

RDW width is formulated with a SD of (red blood 
cell volume/mean cell volume) × 100.34 It is a parameter 
measured in a CBC. It represents anisocytosis. Felker et 
al. investigated its role in CVD for the first time.35 Many 
similar studies have been published since then.36-38 Tonelli 
et al. showed that increased RDW level is a risk factor for 
stroke, HF, and recurrent AMI in patients with CAD.39 
In another study, in-hospital and long-term mortality 
after AMI was found to be correlated with RDW levels.40 
Lippi et al. observed that RDW has a diagnostic value 
in patients followed in the intensive care unit with the 
suspicion of AMI.41 Our findings were higher in the group 
with mortality, as in the literature.

Although the prognostic significance of RDW and Hb 
after AMI has been reported separately in many studies, 
the prognostic significance of Hb/RDW in this patient 
group is unclear. Our study is the first study to investigate 
the prognostic significance of Hb/RDW in post-AMI long-
term follow-up. There is only one study in the literature 
investigating the prognostic significance of Hb/RDW in 
CVD. In this study, which was published in 2022 and 
included 6,888 HF patients, Hb/RDW was found to be 
an important prognostic tool in predicting HF mortality 
and cardiovascular hospitalization.42 In our study, we 
observed that the incidence of MACE increased as the Hb/
RDW ratio decreased. Considering that the prognostic 
significance of Hb and RDW is shown separately in many 
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Table 3 – Biochemistry measurements of patients 
according to mortality status

LONG-TERM MORTALİTY

VARIABLES
NO  

(mean ± SD)
YES  

(mean ± SD)
P value

Follow-up 
time (day)

325.36 ± 376.92 167.71 ± 337.43 0.003*

Age (years) 66.35 ± 11.8 78.08 ± 10.09 < 0.001*

WBC (µl/ml) 9.3 ± 2.57 12.66 ± 4.15 < 0.001*

HB (g/dL) 13.97 ± 1.74 12.82 ± 1.6 < 0.001*

RDW (%) 14.88 ± 1.79 15 ± 1.76 0.428

Neutrophil 
(10^3/L)

6.58 ± 11.72 10.2 ± 3.8 < 0.001*

Lymphocyte 
(10^3/L)

2.53 ± 1.12 1.71 ± 0.85 < 0.001*

Platelet 
(10^3/L)

225.96 ± 63.66 241.39 ± 82.62 0.018*

Glucose  
(mg/dL)

127.6 ± 47.09 161.78 ± 52.98 0.021*

Triglyceride 
(mg/dL)

159.95 ± 95.58 146.56 ± 80.8 0.591

TC (mg/dL) 211.97 ± 47.01 161.37 ± 71.23 0.001*

HbA1c 
(mmol/mol)

6.29 ± 1.11 6.39 ± 1.74 0.780

LDL (mg/dL) 117.62 ± 37.69 105.81 ± 38.66 < 0.001*

Creatine  
(mg/dL)

1.12 ± 4.59 1.24 ± 0.52 0.728

CRP (mg/L) 11.29 ± 19.69 24.69 ± 34.19 < 0.001*

HB/RDW 
RATIO

0.95 ± 0.16 0.87 ± 0.14 < 0.001*

*p < 0.05 statistically significant difference; Continuous variables were 
summarized as mean ± SD. WBC: White Blood Cell; HB: Hemogram; 
RDW: Red Cell Distribution Width; TC: Total Cholesterol; HbA1c: 
Glycated Hemoglobin; LDL: Low-density Lipoprotein; CRP: C-reactive 
Protein; SD: standard deviation.

Table 4 – Biochemistry measurements of patients 
according to target vessel revascularization status

Target Vessel Revascularization In Long-Term Follow-Up

VARIABLES
NO  

(mean ± SD)
YES  

(mean ± SD)
P value

Follow-up 
time (day)

189.92 ± 359.48 296.55 ± 327.41 0.055

Age (years) 68.17 ± 12.32 69.02 ± 12.14 0.615

WBC (µl/ml) 9.76 ± 3.09 11.36 ± 3.46 0.001*

HB (g/dL) 13.78 ± 1.77 13.94 ± 1.71 0.510

RDW (%) 14.89 ± 1.77 15.02 ± 1.97 0.602

Neutrophil 
(10^3/L)

6.9 ± 9.6 12.2 ± 25.19 0.122

Lymphocyte 
(10^3/L)

2.42 ± 1.1 2 ± 1.44 0.036*

Platelet 
(10^3/L)

228.34 ± 67.35 229.86 ± 65.54 0.870

Glucose  
(mg/dL)

132.34 ± 47.71 149.86 ± 60.63 0.240

Triglyceride 
(mg/dL)

150.91 ± 96.32 184.71 ± 64.9 0.215

TC (mg/dL) 204.58 ± 54.87 196.86 ± 38.7 0.713

HbA1c 
(mmol/mol)

6.32 ± 1.3 6.26 ± 1.17 0.872

LDL (mg/dL) 116.5 ± 38.24 102.05 ± 31.9 0.002*

Creatine  
(mg/dL)

1.15 ± 4.32 0.99 ± 0.44 0.786

CRP (mg/L) 13.33 ± 23.15 15.21 ± 22.66 0.554

HB/RDW 
RATIO

0.94 ± 0.16 0.94 ± 0.16 0.850

*p < 0.05 statistically significant difference; Continuous variables were 
summarized as mean ± SD. WBC: White Blood Cell; HB: Hemogram; 
RDW: Red Cell Distribution Width; TC: Total Cholesterol; HbA1c: 
Glycated Hemoglobin; LDL: Low-density Lipoprotein; CRP: C-reactive 
protein; SD: standard deviation.

CAD and HF studies, the result obtained from our study 
may not be striking. However, Hb and RDW can be affected 
by nutrition, infection, and other factors. Hb/RDW can 
minimize potential bias. It can be used as a more reliable 
diagnostic parameter than Hb and RDW. Finally, Hb and 
RDW are both cost-effective and easy to apply, and they can 
be used frequently. We believe that this procedure will make 
a significant contribution to long-term mortality prediction.

Our study has several limitations. The first is that it 
is single-centered and retrospective, because we cannot 
exclude factors that may affect the outcome, such as 
nutrition and autoimmune conditions. Second, we cannot 
generalize the results as it was performed in a small 
patient population. For this reason, our results should 
be supported by multicenter prospective studies with 
large participation.
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Conclusion

In conclusion, our study is the first to investigate the 
predictor of Hb/RDW for MACE in long-term follow-up 
after AMI. The Hb/RDW long-term mortality relationship 
was found to be significant in ROC analysis. It can be 
used in clinical practice as it is cheap, easy to apply, and 
reduces possible bias in post-AMI follow-up.
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Table 5 – Biochemistry measurements of patients 
according to RMI status

RMI in Long-Term Follow-up

VARIABLES
NO  

(mean ± SD)
YES  

(mean ± SD)
P value

Follow-up 
time (day)

184.65 ± 350.79 314.77 ± 356.47 0.021*

Age (years) 68.15 ± 12.3 69.39 ± 12.51 0.461

WBC (µl/ml) 9.74 ± 3.09 11.74 ± 3.25 < 0.001*

HB (g/dL) 13.8 ± 1.78 13.62 ± 1.58 0.467

RDW (%) 14.9 ± 1.77 14.89 ± 1.97 0.964

Neutrophil 
(10^3/L)

7.05 ± 11.18 9.27 ± 2.8 0.138

Lymphocyte 
(10^3/L)

2.43 ± 1.12 1.81 ± 0.99 < 0.001*

Platelet 
(10^3/L)

228.42 ± 67.33 228.3 ± 66 0.990

Glucose ( 
mg/dL)

133.44 ± 47.5 146.75 ± 64.86 0.403

Triglyceride 
(mg/dL)

151.88 ± 96.26 184.92 ± 59.51 0.255

TC (mg/dL) 204.6 ± 54.91 198.8 ± 43.77 0.743

HbA1c 
(mmol/mol)

6.3 ± 1.26 6.39 ± 1.34 0.835

LDL (mg/dL) 116.35 ± 38.18 104.82 ± 34.38 0.018*

Creatine  
(mg/dL)

1.15 ± 4.32 1.03 ± 0.44 0.837

CRP (mg/L) 13.4 ± 23.38 13.85 ± 17.67 0.887

HB/RDW 
RATIO

0.94 ± 0.16 0.93 ± 0.15 0.646

*p < 0.05 statistically significant difference; Continuous variables were 
summarized as mean ± SD. WBC: White Blood Cell; HB: Hemogram; 
RDW: Red Cell Distribution Width; TC: Total Cholesterol; HbA1c: 
Glycated Hemoglobin; LDL: Low-density Lipoprotein; CRP: C-reactive 
Protein; RMI: recurrent myocardial infarction.
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