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ABSTRACT 

Introduction: Heart failure is a complex clinical syndrome that results from structural or functional impairment of ventricular filling or 

ejection of blood. Anemia in chronic heart failure (CHF) is associated with poor outcomes and is very frequent comorbidity. 

Development of anemia in patients with chronic heart failure can be multifactorial with major attribution towards iron deficiency. 

Now the concept of iron deficiency being prevalent in anemic patients has moved on to the crucial point of finding iron deficiency 

even in non anemic patients, suggesting iron deficiency to be an independent factor rather than just being associated with anemia. 

Aims & objectives: To study the prevalence of anemia in chronic heart failure and to study iron status in patients with heart failure. 
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Material & methods: The study was carried out in patients with CHF attending medicine department of a tertiary care hospital. One 

hundred patients of consecutive cases of chronic heart failure were enrolled in the study after obtaining the approval from the 

institutional ethics committee. The participants were evaluated for the presence of anemia and were categorized as mild, moderate 

and severe according to the world health organisation (WHO) classification. All patients were evaluated for iron status to find out 

iron deficiency based on ferritin level and transferrin saturation irrespective of their anemia status. Results: Prevalence of anemia in 

patients with chronic heart failure according to our study was 43%. Maximum numbers of cases were in the age group of 51-70 

years of age. Majority of patients in our study were males. According to New York heart association (NYHA) grading majority of 

patients in our study were in grade 3. According to our study mean ejection fraction was 41.14 ±14.84% in anemic group and 

43.21±13.57% in non-anemic group. In our study, out of 100 patients 39 patients had iron deficiency. Majority of them were anemic 

33 and 6 were non anemic. Six patients out of hundred patients with heart failure had iron deficiency without anemia. In our study, 

out of 43 patients with anemia, 33 had iron deficiency; rest of the 10 patients might be of anemia of chronic inflammation, folic acid 

deficiency or vitamin B12 deficiency.  However in our study these were not evaluated. Conclusion: We would like to conclude the 

study by signifying the importance of anemia in patients with CHF. As per our study there is 43% prevalence of anemia in CHF 

patients which is significantly high. We would also like to focus on the prevalence of iron deficiency in chronic heart failure in both 

the group of patients with and without anemia which implies a major therapeutic goal for physicians.  

 

Keywords: Iron deficiency, Heart failure, Anemia, Serum Ferritin 

 

 

1. INTRODUCTION 

Heart failure is complex clinical syndrome that results from structural or functional impairment of ventricular filling or ejection of 

blood, which in turn leads to cardinal clinical symptoms of dyspnea and fatigue and signs of heart failure, namely edema and rales 

(Douglas and Muralichakinala, 2015).  Anemia in chronic heart failure (CHF) is associated with poor outcomes and is very frequent co 

morbidity. Anemia develops in patients of CHF due to a complex interaction between kidney disease, deficiency of iron in the body, 

and production of cytokines, although blood loss and insufficiency of micronutrients may also contribute (Shah and Agarwal, 2013). 

There is peripheral vasodilatation and decreased arteriolar resistance as a result of tissue hypoxia and release of nitric oxide, which 

leads to increase in sympathetic activation, reduced blood pressure, decreased renal function, renal vasoconstriction and activation 

of renin - angiotensin - aldosterone system. These processes in turn lead to left ventricular dilatation and hypertrophy, production of 

anti diuretic hormone, fluid retention, worsening of heart failure and signs of stress on myocardium (Silverberg et al., 2009). In USA it 

has been estimated that number of admissions with heart failure as primary or secondary diagnosis are 2.6 million per year 

(O’Connell and Bristow, 1994). Prevalence of anemia in patients of heart failure was reported to be 34 % in study of anemia in heart 

failure patients (STAMINA - HFP), where anemia had been defined as per world health organization (Adams et al., 2009). Prevalence 

of Iron deficiency anemia in patients of heart failure has also been variably reported with ranges of 5% to 21% (Nanas et al., 2006). 

 

2. MATERIALS AND METHODS 

The prospective observational study of 18 months (November 2017 to April 2019) duration was carried out on 100 patients with 

Chronic Heart Failure attending medicine department of a tertiary care hospital. Patients were enrolled after obtaining the approval 

from institutional ethical committee. Anemia was defined as per the world health organization criteria (hemoglobin less than 13g/dl 

for men and less than 12g/dl for women). Mild anemia was defined as hemoglobin concentration between 11 – 12.9 g/dl for men 

and 11-11.9g/dl for women. Moderate anemia was defined as hemoglobin concentration between 8.0 – 10.9 g/dl. Severe anemia 

was defined as hemoglobin concentrations below 8.0 g/dl 

 The participants were evaluated for the presence of Anemia and were categorized as mild, moderate and severe according to 

WHO classification. Patient with severe anemia were excluded in the study because severe anemia itself impair the cardiac function 

and severe anemia can be detected easily. Further anemia is also treated as an entity along with cardiac failure. Hematological 

parameters like hemoglobin, MCV, MCHC, MCH was estimated. For iron profile serum iron, total iron binding capacity (TIBC), 

transferrin saturation was assayed. All patients were evaluated for iron status to find out iron deficiency based on ferritin level and 

transferrin saturation irrespective of their anemia status 

 

 Aims and objectives of the study were  

• To study the prevalence of anemia in chronic heart failure. 

• To study iron status in patients with heart failure 
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Inclusion criteria   

• Clinically diagnosed patients of chronic heart failure. 

• Age above 15 years 

 

Exclusion criteria  

• Patients with primarily chronic kidney disease as kidney disease itself can cause anemia and act as a confounding factor. 

• Patients with heart failure already being treated with hematinic 

• Patients already known case of hematological disease like hemolytic anemia, myelodysplastic syndromes. 

 

Ethical approval 

Ethical approval was obtained from the Institutional Ethics Committee of M M Institute of Medical Sciences and Research (Project 

No-IEC/2017/1048) 

 

3. RESULTS 

The present study was carried out to assess the prevalence of anemia among chronic heart failure patients attending outpatient and 

inpatient department of Medicine of a tertiary care hospital. For this purpose, a total of 100 chronic heart failure patients falling in 

sampling frame were enrolled in the study and were assessed for anemia. Out of 100 cases enrolled in the study, a total of 43 (43%) 

had hemoglobin levels below normal range (<12 g/dl for women, <13 g/dl for men). Thus, prevalence of anemia in our study 

population was 43% (Figure 1).  

 

 

Figure 1 Distribution of cases according to anemic status 

 

Age of patients ranged from 38 to 85 years. Majority of both anemic (65.1%) as well as non-anemic (66.6%) were in age group 51 

to 70 years. Mean age of anemic patients was 59.00±11.30 years and that of non-anemic patients was 57.33±9.54 years. Though 

mean age of anemic patients was slightly higher as compared to that of non-anemic patients yet the difference between two groups 

was not significant statistically (p=0.288); Majority of anemic (58.1%) as well non-anemic (63.2%) patients were males. Statistically, 

there was no significant difference between two groups with respect to gender (p=0.610). 

In anemic group, majority belonged to NYHA Grade III (58.1%) followed by grade IV (23.3%), II (14.0%) and I (4.7%) respectively. 

In non-anemic group too, majority (56.1%) belonged to NYHA Grade III followed by Grade II (21.1%), IV (12.3%) and I (10.5%) 

respectively (figure 2). On comparing the data statistically, the difference between two groups was not found to be significant 

(p=0.321); Ejection fraction (EF) values ranged from 15 to 60% in anemic and from 20 to 60% in non-anemic group. Mean ejection 

fraction was 41.14±14.84% in anemic and 43.21±13.57% in non-anemic group. On comparing the data statistically, the difference 

between two groups was not found to be significant (p=0.470). 
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Figure 2 Association of anemic status and NYHA grade 

 

Mean hemoglobin level in anemic group was 10.66 g/dl and mean hemoglobin in non anemic group was 13.31 g/dl. Difference 

was found to be statistically significant. Similarly statistically significant difference was observed in values of ferritin, serum iron, 

transferrin saturation and total iron binding capacity (TIBC) (Table 1).  

 

Table 1 Comparison of hematological/biochemical profile between anemic and non-anemic CHF patients 

SN Parameter 
Anemic (n=43) Non-anemic (n=57) 

Statistical 

significance  

Mean SD Mean SD ‘t’ ‘p’ 

1. Hb (g/dl) 10.66 0.98 13.31 0.88 -14.267 <0.001 

2. TLC (‘000/cumm) 10.16 3.71 10.35 3.64 -0.256 0.798 

3. RBS (mg/dl) 135.70 50.43 117.18 39.73 2.055 0.043 

4. MCV (fl) 78.17 7.91 86.98 5.15 -6.736 <0.001 

5. MCH (pg) 26.15 3.77 29.37 2.44 -5.170 <0.001 

6. MCHC (gm%) 31.01 2.86 33.08 1.53 -4.636 <0.001 

7. S. Iron (µg/dl) 61.36 32.32 116.43 31.37 -8.578 <0.001 

8. Transferrin saturation (%) 19.24 8.51 36.98 7.46 -11.082 <0.001 

9. Ferritin (ng/dl) 79.34 96.87 144.97 51.52 -4.366 <0.001 

10. TIBC (µg/dl) 372.29 87.50 316.44 35.00 4.382 <0.001 

 

Table 2 Comparison of Iron deficiency between anemic and non-anemic CHF cases (p<0.001) 

SN Iron Deficiency 
Anemic (n=43) Non-anemic (n=57) 

No. % No. % 

1. Iron-deficiency 33 76.7 6 10.5 

2. No iron deficiency 10 23.3 51 89.5 

 Total 43 100% 57 100% 

     

In anemic group, 33 (76.7%) had iron deficiency whereas in non-anemic group only 6 (10.5%) had iron deficiency. Statistically, 

this difference was significant (p<0.001) (Table 2).  

 

4. DISCUSSION 

Patients of chronic heart failure have poor quality of life and severely reduced exercise capacity (Von Haehling et al., 2019).  Chronic 

heart failure patients can have anemia as co morbidity and its association with morbidity and mortality has been largely debated in 
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literature. Anemia was often considered to be poor prognostic factor of mortality rates in these patients but the current concept has 

moved as it being co morbidity rather than a prognostic factor. Association of anemia and chronic heart failure is largely variable in 

literature ranging from 15 – 76 % (Tanner et al., 2002; Arora et al., 2018) presentation of anemia in chronic heart failure. There is lack 

of Indian literature on this association of anemia and chronic heart failure and in this study we are attempting to bridge this gap. 

Iron deficiency has been single largest cause of anemia in patients of chronic heart failure according to published data (Bekfani et al., 

2018; Sharma et al., 2016; Cleland et al., 2016). Now the concept of iron deficiency being prevalent in anemic patients has moved on 

to the crucial point of finding iron deficiency even in non anemic patients, suggesting iron deficiency to be an independent factor 

rather than just being associated with anemia 

Prevalence of anemia in our study population was 43 %. Goh VJ et al. (2018) reported prevalence rate of 41 % in his subjects of 

Asian multi ethnic population (Indian subjects 26.2 %, Chinese subjects 33.0%, Malay patients 15.1%, Japanese/Korean group of 

20.2% and 5.6% other ethnic groups). Ikama et al. (2015) reported similar prevalence rate of 42 % in their study on 272 patients in 

Brazzaville University. The study done by Arora H et al. (2018) on 275 patients at Sir Ganga Ram hospital in New Delhi reported 

prevalence rate of anemia to be 76.7 % in patients of chronic heart failure. However lower prevalence rates have also been reported 

in literature. Negi et al. (2018) in their study of Himachal Pradesh population reported prevalence rates of anemia to be 35.8 %. 

Bekfani et al. (2019) reported prevalence rates of anemia to be 28.4.  

Mean age reported in our study is 59 years in anemic group and 57.33 years in non anemic group with maximum patients 

between age group of 50 – 70 years Ikama et al. (2015), Adams et al. (2009)  reported mean age of 56.9 years and 64 years 

respectively. In our study male patients were 61 (61 %) and females were 39 (39 %). Out of 61 male patients, 25 (40.9%) were anemic 

and 36 (59%) were non anemic and there were 39 females of which 18 (46.15 %) were anemic and 21(53.8 %) were non anemic. 

Wexler et al (2004) in their study found that 51% of male patients and 54.4% of females were anemic. 

In our study majority of patients (57 %) were of NYHA grade 3, 18 % patients were of NYHA grade 2, 17 % of grade 4 and 8 % 

patients were of grade 1. Tanner et al. (2002) reported NYHA grade 1 in 7.2 % patients ; grade 2 in 35.76 % patients, grade 3 in 40.98 

% patients and  grade 4 in 16.06 % of patients. Mean ejection fraction in anemic group was 41.14 ± 14.84 % and in non anemic 

group was 43.21 ± 13.57. Ikama et al. (2015) reported mean ejection fraction to be 48.6 ± 14.6 % in anemic group and 51 ± 15 % in 

non anemic group. 

Mean hemoglobin level in on our study was 10.66 ± 0.98 g/dl in anemic group and 13.31 ± 0.88 g/dl in non anemic group. 

Ikama et al. (2015) also reported similar results with mean hemoglobin in their anemic group being 9.4 ± 1.8 g/dl and in non anemic 

group mean hemoglobin levels were 13.8 ± 4.9 g/dl. In our study mean level of ferritin was 79.34 mg/dl in anemic group and 

144.97mg/dl in non anemic patients. Statistically significant difference was noted between the 2 groups. As per recent 

recommendations patients with heart failure with anemia having ferritin level less than 100µg/L should be treated with IV Iron 

therapy, also patients having ferritin 100-299µg/L with transferrin saturation less than 20% should also be treated with IV Iron 

therapy (Von Hoehling et al., 2019). 

In our study in anemic group of 43 patients, 33 patients (76.7 %) were found to be iron deficient and in non anemic group of 57 

patients also there were 6 patients (10.5 %) found as iron deficient. Arora H et al. (2018), in the anemic group of 211 patients 130 

patients (61.61 %) were reported as iron deficient and in non anemic group of 64 patients, 18 patients (28.12 %) were iron deficient. 

In our study majority of anemic cases can be attributed to iron deficiency, which may have led to development of anemia in these 

chronic heart failure patients. However there were 10 cases of anemia which did not have iron deficiency as there causative factor, 

other factors causing anemia in chronic heart failure patients can be attributed but these were not a part of our study protocol. 

Some of the factors which may be considered are, ACE inhibitor drugs which are known inhibitors of erythropoiesis (Jemtel and 

Arain, 2010), patients may be of anemia of chronic disease (Toblli et al., 2007), and proinflammatory cytokines (Bocchi et al., 2012). 

Deficiencies of vitamin B12 and folate also need to be considered as outlined by study done be Arora H et al. (2018).  Small sample 

size is the limitation of our study. Further the study being conducted in a tertiary care hospital setting, it does not reflect the true 

prevalence of anemia in heart failure. However, serum ferritin and iron studies done in every patient irrespective of the hemoglobin 

level suggest that iron status should be sought in every patient with heart failure.  

 

5. CONCLUSION 

We would like to conclude the study by signifying the importance of anemia in patients of chronic heart failure; as per our study 

there is 43 % prevalence of anemia in chronic heart failure patients which is significantly high. We would also like to focus on the 

prevalence of iron deficiency in chronic heart failure in both the group of patients with and without anemia which implies a major 

therapeutic goal for physicians. We would like to recommend further studies with large scale of patients to further confirm our 
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findings, and we would like to emphasize that further studies should be done in which there is controlled correction of anemia and 

iron profile, to know the role of their correction on quality of life and mortality rates in patients of chronic heart failure.       
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