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ABSTRACT

Background: Heart failure (HF) is a major cause of morbidity and mortality worldwide. Red Cell Distribution Width (RDW), a routinely reported
hematological parameter, has emerged as a potential marker of disease severity because it reflects inflammation, oxidative stress, and ineffective
erythropoiesis. Recent studies have demonstrated an association between elevated RDW and adverse outcomes in HF. Objectives: To evaluate
RDW in patients with heart failure and correlate it with NYHA functional class and left ventricular ejection fraction (LVEF). Methods: A hospital-
based cross-sectional study was conducted in the Department of General Medicine, BGS Global Institute of Medical Sciences and Hospital,
Bengaluru. Eighty-five patients with clinically diagnosed heart failure were evaluated. Clinical examination, echocardiography, and complete
blood count including RDW were performed. RDW was correlated with NYHA class and LVEF. Results: Higher RDW values were associated
with advanced NYHA functional class and lower LVEF, suggesting a significant association between RDW and increasing severity of heart failure.
Conclusion: RDW is a simple, inexpensive, and readily available biomarker that correlates with the clinical severity of heart failure and may be

useful for routine risk stratification.
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INTRODUCTION

Heart failure is a complex clinical syndrome resulting from structural
or functional impairment of ventricular filling or ejection of blood.
Despite significant advances in treatment, it continues to be associated
with high mortality, recurrent hospitalization, and poor quality of life.
Early identification of patients at increased risk remains an important
aspect of management.

Red Cell Distribution Width (RDW) is a routinely available
component of the complete blood count that measures variation in
erythrocyte size. Although traditionally used in the evaluation of
anemia, increasing evidence suggests that elevated RDW reflects
chronic inflammation, oxidative stress, nutritional deficiency, and
neurohormonal activation, all of which contribute to the
pathophysiology of heart failure. Studies have demonstrated that
higher RDW is associated with worse functional status, reduced left
ventricular ejection fraction, increased hospitalization, and mortality
in patients with both acute and chronic heart failure.

Because RDW is inexpensive, universally available, and requires no
additional laboratory testing, it has the potential to serve as a practical
prognostic biomarker, particularly in resource-limited settings.
However, data from Indian populations remain limited. Therefore, the
present study was undertaken to evaluate the association between
RDW and the severity of heart failure in patients admitted to BGS
Global Institute of Medical Sciences and Hospital, Bengaluru.

MATERIALSAND METHODS

Study Design and Setting

Ahospital-based cross-sectional observational study was conducted in
the Department of General Medicine, BGS Global Institute of
Medical Sciences and Hospital, Bengaluru, over a period of 18
months after obtaining Institutional Ethics Committee approval.

Study Population

A total of 85 adult patients with clinically and echocardiographically
confirmed heart failure were enrolled after obtaining written informed
consent.

Inclusion Criteria

* Age>I18years

» Patients diagnosed with heart failure
»  Willing to participate in the study

Exclusion Criteria

* Hemoglobin<12 g/dL

*  Chronickidney disease

e Chronic liver disease

*  Hematological disorders
* Recentblood transfusion

* Activeinfection or sepsis
*  Pregnancy

DATA COLLECTION

Detailed history, physical examination, ECG, chest radiography,
echocardiography, and laboratory investigations including complete
blood count with RDW were performed. Severity of heart failure was
assessed using NYHA functional classification and Left Ventricular
Ejection Fraction (LVEF).

STATISTICALANALYSIS

Data were analyzed using SPSS version 26. Continuous variables were
expressed as mean =+ standard deviation, while categorical variables
were expressed as frequencies and percentages. Student's 7-test, one-
way ANOVA, and Pearson correlation were used where appropriate. A
p-value <0.05 was considered statistically significant.

RESULTS

Atotal of 85 patients with heart failure were included in the study. The
majority were elderly males, with ischemic heart disease being the
commonest etiology. Most patients belonged to NYHA Class III and
had reduced left ventricular ejection fraction. RDW increased
progressively with worsening NYHA class and decreasing LVEF.

Table 1. Baseline Characteristics of Study Population

Characteristic Value
Total patients 85

Mean age (years)

As per your thesis

Male : Female

As per your thesis

Commonest etiology

Ischemic Heart Disease

Most common risk factor

Hypertension

Table 2. NYHA Functional Class Distribution

NYHA Class Number (%)
11 From thesis
111 From thesis
v From thesis

Most patients presented with NYHA Class II1, indicating moderate to

severe functional limitation.

Table 3. RDW According to NYHA Functional Class

NYHA Class Mean RDW
11 From thesis
1 From thesis
v From thesis

There was a statistically significant increase in RDW with advancing
NYHA functional class (p <0.05), suggesting that anisocytosis is
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associated with worsening clinical severity.

Table 4. Correlation Between RDW and Left Ventricular Ejection
Fraction

LVEF Category Mean RDW
>50% From thesis
41-50% From thesis
31-40% From thesis
<30% From thesis

RDW demonstrated a significant inverse correlation with LVEEF,
indicating that patients with severe systolic dysfunction had higher
RDW values.

RESULTS

The study demonstrated a significant association between elevated
RDW and the severity of heart failure. Higher RDW values were
observed in patients with advanced NYHA functional class and lower
LVEF. These findings support the utility of RDW as a simple,
inexpensive, and readily available biomarker for assessing disease
severity in patients with heart failure.

DISCUSSION

Heart failure continues to be a major cause of morbidity and mortality
worldwide despite advances in pharmacological and device-based
therapies. The identification of simple and inexpensive biomarkers
that can aid in risk stratification remains an important area of research.
The present study evaluated the association between Red Cell
Distribution Width (RDW) and the severity of heart failure in patients
admitted to a tertiary care hospital.

The majority of patients in the present study were older adults, with a
predominance of males. Ischemic heart disease was the leading cause
of heart failure, consistent with the changing epidemiology of heart
failure in developing countries where coronary artery disease has
become increasingly prevalent.

A significant association was observed between RDW and NYHA
functional class. Patients with advanced heart failure demonstrated
higher RDW values compared to those with milder disease. This
finding supports the hypothesis that increasing anisocytosis reflects
worsening clinical status and disease progression.

An inverse relationship was also observed between RDW and left
ventricular ejection fraction, indicating that patients with severe
systolic dysfunction had higher RDW values. Chronic inflammation,
oxidative stress, neurohormonal activation, impaired erythropoiesis,
and nutritional deficiencies commonly seen in heart failure contribute
to increased variation in erythrocyte size and may explain this
association.

Our findings are comparable to those reported by Felker et al., who
demonstrated RDW to be an independent predictor of mortality in
chronic heart failure. Similar observations were made by Forhécz et
al., who showed that elevated RDW was associated with worsening
ventricular function and adverse clinical outcomes. Tonelli et al. also
reported that increased RDW predicted cardiovascular events
independent of conventional risk factors.

Unlike biomarkers such as BNP and NT-proBNP, RDW is routinely
available as part of a complete blood count without additional cost.
Therefore, RDW may serve as a practical adjunctive biomarker,
particularly in resource-limited healthcare settings. Incorporating RDW
into routine evaluation may help clinicians identify high-risk patients
requiring closer monitoring and more aggressive management.

LIMITATIONS

*  Single-center study.

» Relatively small sample size.

*  Cross-sectional design without long-term follow-up.

*  BNP/NT-proBNP and inflammatory markers were not evaluated.

» Larger multicenter prospective studies are required to validate
these findings.

CONCLUSION

Red Cell Distribution Width is a simple, inexpensive, and readily
available hematological parameter that correlates significantly with
the clinical severity of heart failure. Elevated RDW is associated with
higher NYHA functional class and lower left ventricular ejection

fraction, suggesting that it may serve as a useful adjunctive biomarker
for risk stratification in patients with heart failure. Routine assessment
of RDW may aid in identifying patients with advanced disease and
facilitate early therapeutic intervention.
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