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Background: To assess ferritin deficiency in patients with heart failure. Subjects and Methods: Eighty six chronic heart failure patients of 

either gender were selected and based on iron status, group I and II were formed. Group I had iron deficiency patients and group II were 

without it. Prospective, observational study was done. Parameters such as ferritin, serum iron, and transferrin saturation (TSAT) were 

measured. Results: Out of 86 patients, males comprised of 50 and females 36. Group I comprise of 20 males and 23 females and group II 18 

males and 25 females. The difference was non- significant (P>0.05). The mean hemoglobin in group I patients was 11.6 g/dl and in group II 

was 13.2 g/dl. Iron level was 57.8 µg/L and 97.5 µg/L, MCV was 82.1 fl and 91.6 fl, TSAT was 13.1% and 28.5% and ferritin was 76.4 µg/L 

and 262.1 µg/L respectively. The difference in ferritin level was significant (P<0.05). Conclusion: Serum ferritin was significantly reduced in 

chronic heart failure patients. Anaemia is common comorbid condition in patients of heart failure. 
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Introduction 

 

Iron deficiency anemia is widely present in patients with 

heart failure with an estimated prevalence of over 50% in 

ambulatory patients. It is an independent predictor of worse 

functional capacity and survival.[1] Risk factors for iron 

deficiency include female sex, advanced heart failure, and 

higher levels of N-terminal pro–B-type natriuretic peptide 

and C-reactive protein. Populations at high risk include 

infants, young children, adolescents, elderly persons, and 

women, the last particularly during menstrual periods and 

pregnancy.[2] The past decades have seen tremendous 

research effort into iron deficiency (ID) in patients with 

chronic diseases with underlying inflammatory activation, 

and these efforts have finally yielded the understanding that 

patients with heart failure (HF), chronic kidney disease, 

cancer, and inflammatory bowel disease are likewise at 

increased risk of developing ID.[3] 

Different pathophysiological mechanism can explain the 

association between low ferritin levels and incident HF. In 

conditions of iron deficiency, there is a reduction in 

concentration and activity of muscular oxidative enzymes 

and respiratory proteins, causing impairment in cellular 

energetics.[4] Concomitantly, structural alterations such as 

mitochondrial swelling and irregularities in sarcomere 

organization could develop. Also, iron deprivation affects 

the cell proliferation cycle, trigging G1/S phase mitotic 

arrest and apoptosis, altering myocardial composition.[5] 

Independently of presence of anemia, it might increase 

catecholamines levels, contributing to cardiac hypertrophy. 

Altogether, these intracellular and neurohormonal 

disarrangements might contribute to the development of HF 

in patients with iron deficiency.[6] Considering this, we 

assessed ferritin deficiency in patients with heart failure. 

 

Subjects and Methods 

 

Eighty six chronic heart failure patients of either gender 

were selected for this prospective, observational study. 

Approval from ethical review committee of the institute was 

obtained. Written consent from patients or their family 

member was obtained. 

Demographic characteristics was recorded in case sheet. 5 

ml of venous blood was collected. Iron deficiency (ID) was 

defined as absolute (ferritin < 100 μg/L) or functional 

(transferrin Saturation index < 20% and ferritin between 

100 and 299 μg/L). Hematologic indices were measured in 

venous blood collected in EDTA tubes. Parameter such as 

ferritin, serum iron, total iron binding capacity, transferrin 

and transferrin saturation (TSAT) were measured. A serum 

ferritin in the range of 30–300 µg/L was considered to be 

normal. Based on iron status, group I and II were formed. 

Group I had iron deficiency patients and group II were 

without it. The results were compiled and subjected for 

statistical analysis using Mann Whitney U test. P value less 

than 0.05 was set as significant. 

 

Results  

 

Out of 86 patients, males comprised of 50 and females 36 

[Table 1]. 

Group I comprise of 20 males and 23 females and group II 
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18 males and 25 females. The difference was non- 

significant (P>0.05). [Table 2] 

The mean hemoglobin in group I patients was 11.6 g/dl and 

in group II was 13.2 g/dl. Iron level was 57.8 µg/L and 97.5 

µg/L, MCV was 82.1 fl and 91.6 fl, TSAT was 13.1% and 

28.5% and ferritin was 76.4 µg/L and 262.1 µg/L 

respectively. The difference was significant (P<0.05) [Table 

3, Figure 1]. 

 

 

 

Table 1: Patients distribution 

Total- 86 

Gender Males Females 

Number 50 36 

 

Table 2: Distribution of patients based on iron status 

Iron status Group I (43) Group II (43) P value 

Male 20 18 0.91 

Female 23 25 0.82 

 

Table 3: Assessment of parameters 

Parameters Group I  Group II  P value 

Hb (g/dl) 11.6 13.2 0.05 

Iron (µg/L) 57.8 97.5 0.02 

MCV (fl) 82.1 91.6 0.96 

TSAT (%) 13.1 28.5 0.01 

Ferritin (µg/L) 76.4 262.1 0.001 

 

 
Figure 1: Assessment of parameters 

 

Discussion 

 

Disorders of iron metabolism, either deficiency or overload, 

have been associated with increased cardiovascular 

morbidity and mortality.[7] Severe iron overload, due to 

acquired and genetic hemochromatosis, has been 

consistently associated with cardiomyopathy and higher 

incidence of heart failure (HF). Anaemia is defined by 

WHO as Hb < 13.0 g/dL in male adults and <12.0 g/dL in 

female adults.[8] It is one of the commonest associations in 

patients of HF and has been shown to be associated with 

increased mortality in both acute and chronic heart failure.[9] 

The aetiology is varied, especially in countries like India 

where apart from other mechanisms, nutritional deficiency 

and worm infestations also play a part.[10] Iron deficiency 

has emerged as one of the most important causes of 

anaemia in patients of heart failure.[11] Considering this, we 

assessed ferritin deficiency in patients with heart failure. 

Our results showed that out of 86 patients, there were 50 

males and 36 females. Kulkarni et al,[12] determined if iron 

deficiency (ID) was a predictor of death or hospitalization 

due to heart failure or any cause using univariate and 

multivariate cox regression analysis. There were 67.5% 

(27/40) patients who had ID with a mean serum ferritin 

level of 76.4 μg/L. Of the 27 iron deficient patients, 22 

(55%) had an absolute ID, and 5 had a functional ID. Eight 

out of 27 of the iron deficient patients were anaemic (20% 

of the total cohort, 30% of the iron deficient patients). 

Anemia was seen in 6 other patients, which was possibly 

anemia of chronic disease. 

Group I comprise of 20 males and 23 females and group II 

18 males and 25 females. The mean hemoglobin in group I 

patients was 11.6 g/dl and in group II was 13.2 g/dl. Iron 

level was 57.8 µg/L and 97.5 µg/L, MCV was 82.1 fl and 

91.6 fl, TSAT was 13.1% and 28.5% and ferritin was 76.4 

µg/L and 262.1 µg/L respectively. Silvestre et al,[13] 

assessed the relationship between ferritin, a marker of iron 

status, and the incidence of HF in 1,063 participants. The 

participants were categorized in low (<30 ng/mL; n=153), 

normal (30–200 ng/mL in women and 30–300 ng/mL in 

men; n=663) and high (>200 ng/mL in women and >300 

ng/mL in men; n=247) ferritin levels. Participants with low 

ferritin levels had a higher risk of HF as did those with high 

ferritin levels when compared to participants with normal 

ferritin levels. Low ferritin levels remained associated with 

incident HF even after excluding subjects with anemia. 

Iron overload cardiomyopathy has been described in 

patients with primary hemochromatosis and also in 

transfusion-dependent anemias. Ferritin serum levels higher 

than 2500 ng/mL were associated with a higher risk of HF 

in a study by Kirk et al.[14] As recently reported by Klip et 

al,[15] hemoglobin serum levels < 11 g/dL for men and <10 

g/dL for women were associated with an increased 

incidence of HF in eight years of follow-up when compared 

with normal hemoglobin level concentrations. It is possible 

that anemia plays a role in the mechanism linking iron 

deficiency and incident HF. 
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Conclusion 

 

Serum ferritin was significantly reduced in chronic heart 

failure patients. Anaemia is common comorbid condition in 

patients of heart failure. 
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