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ABSTRACT… Objective: To determine the frequency of death ratio in hospitalized patients has acute decompensated 
heart failure (ADHF) with elevated red cell distribution width (RDW). Study Design: Descriptive Cross-sectional Analysis. 
Setting: Armed Forces Institute of Cardiology/National Institute of Heart Diseases, (AFIC/NIH) Rawalpindi. Period: January, 
2019 to July, 2019. Material & Methods: A total of one hundred and seventy five (n=175) patients of either gender between 
age 30-80 years who presented with ADHF with RDW ≥ 15.3% were enrolled. All patients were given standard care and were 
observed for mortality during their stay in the hospital. Results: Results of the present study showed 10.3% (n=18/175) 
patients died during their stay in the hospital. No significant difference was noted in mortality when data was stratified for 
age, gender and co-morbidities (P>0.05 in all cases). Conclusion: A significant proportion of patients presented with ADHF 
with an elevated RDW (>15.3%) were died during their stay in hospital. We suggest further randomized controlled trials to 
accurately evaluate the predictive role of RDW in these patients.

Key words: Heart Failure, Morbidity, Red Cell Distribution Width.

1. MBBS, MD, Consultant Cardiology, Niazi Medical and Dental College, Sargodha.
2. MBBS, MD, FCPS, Registrar Cardiology, AFIC/NIHD Rawalpindi.
3. MBBS, FCPS, Associate Professor Cardiology, Faisalabad Institute of Cardiology, Faisalabad.
4. MBBS, MD, Senior Registrar Cardiology, Faisalabad Institute of Cardiology, Faisalabad.

Correspondence Address:
Dr. Muhammad Asim Saddique
Department of Cardiology 
Niazi Medical and Dental College, Sargodha.
drasimsaddique@hotmail.com

Article received on:  20/08/2021
Accepted for publication:   28/10/2021

INTRODUCTION
Heart failure is a clinical syndrome posing 
significant economic impact and is found to 
have affected 26 million people across the 
globe with an increased mortality and hospital 
readmission rate.1 Acute decompensated failure 
is known to be the main cause of hospital stay 
in Europe and United states with over 1 million 
annual hospitalizations, accounting for 1-2% of all 
hospitalizations.2

Numerous conditions are interlinked with 
increased heterogeneity of the volume 
of erythrocyte; such as oxidative stress, 
inflammation, ageing and insufficient dietary 
intake; might be at the same time all these 
factors are present in patients with HF, which 
plays a biological interaction between cardiac 
dysfunction and hematopoietic impairment.3 The 
RDW might be non-expensive, rapid, and simple 
hematological parameter, imitating the degree 

of anisocytosis in-vivo. Recent investigation has 
reported that RDW valuation may predict the 
hazard of adverse outcomes in patients with 
acute and chronic HF.4,5,6

Kim et al., evaluated that, whether elevated RDW 
at admission; upsurges the ratio of mortality 
especially in older cardiac patients in emergency 
department. They found that in-hospital mortality 
frequency was about more than 3.5% and RDW 
ranges were greater in non-survivors than in 
survivors (15.9 ± 2.5 verses 13.8 ± 1.7 and 
represent p < 0.001 significant difference).7 
Uemura et al., has reported that variations in RDW 
range in hospital stay in-dependently predict 
non-significant outcomes in acute HF patients.8 
A recent investigational approach has reported 
by Sotiropoulos et al., assessed that association 
between mortality in acute HF patients with 
elevated RDW and reduced ejection fraction; this 
research analysis has done on approximately178 
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patients who demonstrated; RDW≥15.3 at the 
time admission and mortality rate more than 7.5% 
(n=14/178).9

It is evident in the recent literature that in patients 
with heart failure RDW has emerged as a marker for 
prognosis. However, to the best of our knowledge 
we did not find any study conducted at national 
and local level. Present study was planned to 
find out RDW as a new marker of prognosis 
may be used for the assessment outcomes in 
patients seeking admission for ADHF. Present 
study results if comes out to be significant, 
measurement of RDW may be recommended in 
all ADHF patients at the time of admission. This 
would help in triaging high risk patients who need 
more meticulous monitoring and management 
with a goal of reducing associated mortality in 
these patients.

MATERIAL & METHODS
It is a descriptive cross-sectional analysis/trial 
conducted at AFIC/NIH, Rawalpindi for Six 
months (9th January, 2019 to 8th July, 2019).

The sample size was deliberated by using 
sample size calculator approved by WHO (1.1) 
by keeping: Confidence Level: 95%, Anticipated 
Population 7.9%, Absolute Precision: 4%, Sample 
size calculated n = 175.

Non-probability, convenient sample technique 
was used.

Inclusion Criteria
1. Patients aged 30-80 years, of both genders 
presenting with ADHF.
2. Patients with RDW ≥ 15.3%.

Exclusion Criteria
Patients with acute coronary syndrome, clinical 
features of active infection (Fever, rigors, chills, 
etc.), cardiogenic shock in need of intensive care, 
documented H/O any autoimmune diseases, 
H/O of hematologic proliferative disease or 
documented H/O of neoplasia were not included.

Ethical clearance was obtained from hospital 
ethical committee before initiation of study (08-

2018/MEC/AFIC/RWD). Those patients fulfilling 
study inclusion criteria were enrolled from the 
indoor department of Armed Forces Institute of 
Cardiology Rawalpindi. Written consent was 
obtained from all patients. The demographic and 
baseline patient characteristics of the enrolled 
patients were recorded. Specific laboratory 
tests were performed including complete blood 
picture. RDW was calculated as per formula given 
in operational definition. All patients were given 
standard of care and were observed for mortality 
during their stay in the hospital. All information 
was recorded on the prescribed Proforma.

Data was done with the help of SPSS software 
version 20. The continuous numerical variables 
like age and RDW were described as mean ± 
SD. Categorical variables like gender, baseline 
co-morbidities (hypertension, diabetes and 
hyperlipidemia) and in-hospital mortality were 
presented as frequency and percentage. Effect 
modifiers like age, gender and co-morbidities 
(hypertension, diabetes and hyperlipidemia) 
were stratified. Post stratification chi-square test 
was applied and P ≤ 0.05 was deliberated as 
significant.

RESULTS
A total of one hundred and seventy five (n=175) 
patients of either gender between ages 30-80 
years who presented with ADHF and RDW ≥ 
15.3% were enrolled. All patients were given 
standard care and were observed for mortality 
during their stay in the hospital. Mean RDW in 
study sample is presented in Table-II.

Frequency Percentage

Gender
Males 125 71.4

Females 50 28.6

Age Groups
30-60 y 72 41.1
61-80 y 103 58.9

Mean±SD 63.1± 8.5

Hypertension
Present 138 78.9
Absent 37 21.1

Diabetes
Present 112 64.0
Absent 63 36.0

Hyper-
lipidemia

Present 77 44.0
Absent 98 56.0

Table-I. Basic demographic data and risk factors of 
the study groups.
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Gender Mean RDW Std. Deviation
Males 17.4 1.7
Females 16.8 1.2
Total 17.2 1.6

Table-II. Mean RDW in study sample.

Results of the present study showed that 10.3% 
(n=18/175) patients died during their stay in the 
hospital (Table-III).

Mortality Frequency Percent
PRESENT 18 10.3
ABSENT 157 89.7
TOTAL 175 100.0

Table-III. Mortality in study sample.

No significant difference was noted in in-hospital 
mortality when data was stratified for age 
(p=0.764, Table-IV), gender (p=0.238, Table-
IV), hypertension (p=0.623, Table-IV), diabetes 
(p=0.443, Table-IV) and hyperlipidemia (p=0.968, 
Table-IV).

DISCUSSION
The RDW could be a non-expensive, rapid and 
simple hematologic parameter, reflective of the 
degree of anisocytosis in-vivo. The presently 
accessible technical proof recommends that RDW 
valuation mainly predicts the adverse outcomes in 
patients with acute and chronic decompensated 
HF.10 Despite it remains unclear whether or not RDW 
may be a real risk issue or any byproduct in ADHF, 
preliminary results recommend that additional 
aggressive management could also be sensible 
in ADHF patients with increasing anisocytosis 
throughout the primary days of hospitalization. 
Concerning the biological interaction between 
impaired organic process and viscus pathology, 
several of the various conditions related to 

enhanced non-uniformity of the volume of red 
blood cells such as oxidative stress, insufficient 
dietary intake, age, inflammation and weakened/
compromised excretory organ function; could 
also be concurrently seen in patients with HF, 
while anisocytosis may contribute to worsen 
the cardiac activity. Our study was planned to 
search out RDW as a replacement marker of 
prognosis which will be used for the assessment 
of outcomes in patients seeking admission for 
acute decompensated failure (ADHF).11 This will 
facilitate in triaging patients requiring additional 
meticulous observance and management with 
a goal of reducing associated mortality in these 
patients. 175 patients of either gender between 
age 30-80 years having acute decompensated 

Risk Factors stratification
Mortality P-Value

chi-SquarePresent Absent Total

Age group
30-60Y 8(11.1%) 64(88.9%) 72(100.0%)

0.76461-80Y 10(10.3%) 93(90.3%) 103(100.0%)
Total 18(10.3%) 157(89.7%) 175(100.0%)

Gender
Male 15(12.0%) 110(88.0%) 125(100.0)

0.238Female 3(6.0%) 47(94.0%) 50(100.0%)
Total 18(10.3%) 157(89.7%) 175(100.0%)

Hypertension
Present 15(10.9%) 123(89.1%) 138(100.0%)

0.623Absent 3(8.1%) 34(91.9%) 37(100.0%)
Total 18(10.3%) 157(89.7%) 175(100.0%)

Diabetes
Present 13(11.6%) 99(88.4%) 112(100.0%)

0.443Absent 5(7.9%) 58(92.1%) 63(100.0%)
Total 18(10.3%) 157(89.7%) 175(100.0%)

Hyperlipidemia
Present 8(10.4%) 69(89.6%) 77(100.0%)

0.968Absent 10(10.2%) 88(89.8%) 98(100.0%)
Total 18(10.3%) 157(89.7%) 175(100.0%)

Table-IV.
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failure and red cell distribution dimension 15.3% 
were listed. All patients got commonplace care 
and were discovered for mortality throughout 
their keep within the hospital.

Our results showed that 10.3% (n=18/175) patients 
died during hospital stay. No vital distinction was 
noted in mortality once information was stratified 
for age, gender and co-morbidities (P>0.05 
altogether cases). Our results were comparable 
to previous reported studies. A recent study, 
Sotiropoulos et al., observed that the association 
between elevated RBCs distribution and mortality 
rate in acute cardiac failure patients with reduced 
ejection fraction. There have been 178 patients 
having RWD > 15.3% at the time admission and 
mortality was more than 7.5% (n=14/178) in 
these patients during hospital stay.9 

Another study has reported by Muhlestein JB; 
examined the prophetical ability of RDW and 
modification in RDW throughout hospital duration 
(Δ RDW) for length-of-stay (LOS) and one month 
outcomes once HF inmate keep. Their results 
showed that primary RDW and ΔRDW have related 
to mortality and extended LOS; the conclusion of 
this study showed that the initial RDW might aid in 
early prognosis and appropriate treatment.12

Huang YL et al., used scientific tools to calculate 
the impact of RDW on the prognosis of HF. They 
reviewed the association between RDW and HF 
outcomes either on admission or at discharge. 
They finally chose seventeen studies consisting 
of 18288 patients with HF. Their analysis 
unconcealed that RDW was one of the prognostic 
significance for HF patients.13

Uemura Y et al., determined the correlation 
among the changes in the values of RDW during 
hospitalization and long-term prognosis in 
patients with ADHF. RDW was calculated in about 
229 patients with a history of ADHF. The results 
of this study showed that high level of RDW may 
increase the stay in hospital and also augment 
the frequency of mortality rate of ADHF patients 
as compared with patients have low levels of 
RDW during hospital stay.8

In our study, we have a tendency to take 
solely the RDW value at the period of hospital 
admission. We didn’t measure any change 
within the RDW levels from baseline throughout 
hospitalization. Makhoul BF et al., studied the 
relation between baseline RDW and modifications 
in RDW throughout hospital-duration with clinical 
outcomes in ADHF patients; 614 numbers of 
patients with ADHF have prospectively studied 
and determined the baseline RDW and RDW 
modification throughout hospital-period/stay. 
Their results showed that throughout follow up of 
1 year, 286(46.6%) patients died while 84 (13.7%) 
were readmitted for ADHF management, found 
that the Median RDW level; considerably higher 
in died patients as compared to survived patients 
(15.6% vs. 14.9%, P<0.0001).14

Study has proposed by Ferreira JP et al., 
retrospectively investigate the two independent 
cohorts; approximately 170 patients in the 
derivation-cohort; with age of (76.2 ± 10.3 years) 
patients and 332 patients in validation-cohorts; 
with age of (76.4 ± 12.2 years) patients have 
included. After 180 days of follow-up duration; 
in derivation cohort study, about 78 (45.9%) 
patients admitted in hospital have died due to 
HF/cardiovascular events. While, discharge 
RDW values showed significant linkage with 
adverse outcomes, discharge of RDW> 15% 
have shown 2-fold associated with adverse rate, 
HR = 1.95 (1.05-3.62) and significant difference is 
P = 0.04, whereas a ΔRDW >0 also had a strong 
relationship with adverse consequence, HR = 2.47 
(1.35-4.51) and significant difference is P = 0.003. 
Authors concluded that variables of RDW may 
improve the risk stratification of ADHF patients on 
top of well-established prognostic markers.15,16,17

In summary, several studies in the literature 
proposed that RDW may aid as an important 
prognostic factor in ADHF patients. We obtained 
similar results in the present study. However, 
present study is purely observational in nature 
and we may not draw an inference. We suggest 
further studies in future comparing the mortality 
rate across different RDW values in ADHF 
patients. Moreover, change in RDW values during 
hospital stay may also be further evaluated in our 
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settings.

CONCLUSION
A significant proportion of patients presented with 
ADHF with an elevated RDW (>15.3%) were died 
during their stay in hospital.
Copyright© 28 Oct, 2021.
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