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ABSTRACT 

Background: Iron deficiency has been related toimpaired cardiac function and altered 

myocardial structure in animal models. The present study was conducted to assess 

ferritin deficiency in heart failure cases. 

Materials & Methods: 58 patients of heart failure of both genders were included and 

parameters such as ferritin, serum iron, total iron binding capacity, transferrin and 

transferrin saturation(TSAT) were measured.  

Results: 58 patients were taken in which males were 38 and females were 20. Iron 

deficiency was seen in 12 males and 18 females and no iron deficiency was observed in 

15 males and 13 females. The difference was non- significant (P>0.05). The mean 

hemoglobin in iron deficiency patients was 11.2 g/dl and those without iron deficiency 

was 13.6 g/dl. Iron level was 56.8 µg/L and 92.5 µg/L, MCV was 84.2 fl and 90.6 fl, 

TSAT was 14.1% and 29.7% and ferritin was 78.4 µg/L and 265.2 µg/L respectively.  

Conclusion: Anaemia is a very common comorbid condition in patients of heart failure. 

Serum ferritin was significantly reduced in iron deficiency patients. 

Key words: Anaemia, ferritin, iron 

 

INTRODUCTION 

According to WHO, Anaemia is reffered asHb< 13.0 g/dL in male adults and <12.0 g/dL in 

femaleadults. It is one of the commonest associations in patients of HF and has been shown 

to beassociated with increased mortality in both acute and chronic heart failure.The aetiology 

isvaried, especially in countries like India where apart from other mechanisms, 

nutritionaldeficiency and worm infestations also play a part. ID has emerged as one of the 

mostimportant causes of anaemia in patients of heart failure, though other causes need to 

beexcluded as well. Iron is an essential element for humans due to its role in several 

functionsin our bodies. 

Iron deficiency has been associated with impaired cardiac function and altered myocardial 

structure in animal models. In humans, up to 73% of patients with HF were iron deficient in 

cross-sectional analysis.
4
 Moreover, low iron storage has been associated with worse 

cardiovascular outcome independent of anemia in subjects with heart failure. Altogether, 

these data raise the possibility that iron deficiency might play a role in the 

physiopathogenesis of cardiac dysfunction.
5 
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In 2012, the European Society of Cardiology (ESC)Guidelines for the diagnosis and 

treatment of acute andchronic HF recognized ID as a co morbidity in HF for thefirst time and 

recommended diagnosis of ID based oniron parameters in all patients suspected of 

havingHF.
6 

The present study was conducted to assess ferritin deficiency in heart failure 

cases.  

 

MATERIALS & METHODS 

The present study comprised of 58 patients of heart failure of both genders. Written consent 

for the participation in the study was obtained form family members. 

Data such as name, age, gender etc. was recorded. Iron deficiency (ID) was defined as 

absolute (ferritin < 100 μg/L) or functional (transferrin Saturation index < 20% and 

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

collected inEDTA tubes. 

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 

benormal.Data thus obtained were subjected to statistical analysis. P value < 0.05 was 

considered significant. 

 

RESULTS 

Table I Distribution of patients 

Total- 58 

Gender Males Females 

Number 38 20 

Table I shows that out of 58 patients, males were 38 and females were 20. 

 

Table II Iron deficiency in patients 

Iron status Male Female P value 

Iron deficiency 12 18 0.91 

Without iron deficiency 15 13 0.82 

Table II, graph I shows that iron deficiency was seen in 12 males and 18 females and no iron 

deficiency was observed in 15 males and 13 females. The difference was non- significant 

(P>0.05). 

 

Graph I Iron deficiency in patients 
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Table III Assessment of parameters 

Parameters Iron deficiency Without iron deficiency P value 

Hb (g/dl) 11.2 13.6 0.05 

Iron (µg/L) 56.8 92.5 0.04 

MCV (fl) 84.2 90.6 0.12 

TSAT (%) 14.1 29.7 0.05 

Ferritin (µg/L) 78.4 265.2 0.01 

Table III shows that mean hemoglobin in iron deficiency patients was 11.2 g/dl and those 

without iron deficiency was 13.6 g/dl. Iron level was 56.8 µg/L and 92.5 µg/L, MCV was 

84.2 fl and 90.6 fl, TSAT was 14.1% and 29.7% and ferritin was 78.4 µg/L and 265.2 µg/L 

respectively. The difference was significant (P>0.05). 

 

DISCUSSION 

Heart failure (HF) is a very common co morbid condition impairing the quality of life of the 

general population in the form of frequent hospital outpatient visits and admissions, thus 

responsible for being an important financial burden on the society.
7
Anaemia is associated 

with increased disease severity and may contribute to worse outcome. Iron deficiency (ID) 

with or without anaemia leads to decreased aerobic performance and exercise intolerance.
8
 

Although ID is the commonest nutritional deficiency worldwide, affecting more than one-

third of the population, its association with HF with or without anaemia is of growing 

interest. As iron supplementation improves functional status and quality of life of HF 

patients, ID is an attractive therapeutic target - a hypothesis that has recently been tested in 

clinical studies.
9,10

The present study was conducted to assess ferritin deficiency in heart 

failure cases. 

We found that , men were 38 and women were 20, out of 58 patients,. Mohan et al
11

 studied 

the prevalence and pattern of iron deficiency (ID)in heart failure (HF) patients with or 

withoutanaemia.Anaemia was defined as haemoglobin (Hb) < 13g/dl in males and <12 g/dL 

in females, based onWHO definition. A total of 120 patients of Heart Failure (54% males and 

46% females) were studied. Most of the patientswere of high-functional NYHA class (Class 

IV NYHA n=45). Iron Deficiency was present in 60% patients with31.66% patients having 

absolute and 28.33% patients having functional ID. Nearly one-fifth of the patients 

werehaving ID but without anemia, signifying importance of workup of Iron deficiency other 

than haemoglobin levels 

We found that iron deficiency was seen in 12 males and 18 females and no iron deficiency 

was observed in 15 males and 13 females. Silvestre et al
12

investigated the connection 

between ferritin, a marker of iron status, & the incidence of HF in a community-based cohort. 

They examined 1,063 participants who haven’t any sign  of heart failure from the 

Atherosclerosis Risk in Communities (ARIC) study in whom ferritin serum levels were 

measured at baseline (1987–1989). The participants (mean age 52.7 ± 5.5 years, 62% 

women), 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. Multivariable Cox proportional hazards models were used to find the 

relationship between ferritin and incident HF. After  doing follow-up for 20.9±4.6 years, HF 

occurred in 144 (13.5%) participants. In comparison of participants with normal ferritin 

levels, participants with low ferritin levels had a better risk of HF (HR= 2.24, 95% CI= 1.15–

4.35; p=0.02) as did those having high ferritin levels (HR=1.81, 95% CI=1.01–3.25; p=0.04), 

after setting up for potential confounders. Notably, low ferritin levels remained related with 

incident HF even after excluding subjects with anemia 

We found that mean hemoglobin in iron deficiency patients was 11.2 g/dl and those without 

iron deficiency was 13.6 g/dl. Iron level was 56.8 µg/L and 92.5 µg/L, MCV was 84.2 fl and 
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90.6 fl, TSAT was 14.1% and 29.7% and ferritin was 78.4 µg/L and 265.2 µg/L respectively. 

Mohammed et al
13

 found that there were 14 males and 26 females with iron deficiency and 10 

males and 20 females without iron deficiency. The mean Hb (g/dl) was 13.5 and12.1, MCV 

was 87.5 and 92.3, ferritin (µg/L) was 76.4 and 264.2, iron (µg/L) was 54.3 and 96.5 and 

TSAT (%) was 14.2 and 30.4 in patients with iron deficiency and without iron deficiency 

respectively.  

The limitation the study is small sample size.  

 

CONCLUSION 
Authors found that anaemia is a very common comorbid condition in patients of heart failure. 

Serum ferritin was significantly reduced in iron deficiency patients.  
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