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Introduction

Heart failure  (HF) is considered one of  the cause for 
hospitalisation which have higher mortality and morbidity.[1] 
Research has shown higher prevalence rate of  anemia in patients 
with HF. Iron deficiency is the commonest of  all nutrition 
deficiency all over the world. It has been found that the presence 
of  anemia worsens HF. Earlier, hemoglobin level below 9 g/dL 
was considered positive for anemia. With every 1 g/dL fall in 
hemoglobin level, the chances of  HF rise by 15.8%.[2,3]

Females are affected twice than males. The deficiency is due to 
regular blood loss in menstruation, increased demand in growing 
and pregnant females, etc., The prevalence of  anemia varies from 
10% to 60%. Several studies have documented the association 
of  anemia in chronic heart failure (CHF).[4]

The etiology is multifactorial. Anemia may occur as a consequence 
of  the disease or it may be the cause. Witte et al.[5] in their study 
revealed the fact that hematinic deficiency and poor nutrition in 
CHF patients lead to anemia. Means[6] stated that malabsorption, 
the use of  anticoagulants in patients, and cardiac cachexia are other 
causative factors resulting in anemia. Insufficient erythropoietin 
or erythropoietin resistance, neurohumoral activation, and 
hemodilution are the other causes. Impairment of  renal function, 
entrapment of  iron in the reticuloendothelial system, obstruction 
of  duodenal absorption, and hindrance of  iron liberation from 
body stores may contribute to anemia in CHF.[7]
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Erythropoietin synthesis serve as a major factor that associate 
anemia to the HF. Erythropoietin stimulates the production of  
red blood cells (RBCs), is produced primarily within the renal 
cortex and outer medulla by specialized peritubular fibroblasts, 
and is often abnormal in HF. Low Po2 is the primary stimulus for 
erythropoietin production. Renal dysfunction is common in HF, 
but structural renal disease, which could reduce erythropoietin 
production, is infrequent. However, an imbalance between 
oxygen supply and demand related to increased proximal 
tubular sodium reabsorption caused by low renal blood flow 
and glomerular filtration rate reduces renal Po2, activates 
hypoxia‑inducible factor‑1α and induces erythropoietin gene 
transcription. Therefore, erythropoietin levels are increased 
in proportion to HF severity but are lower than expected 
for the degree of  anemia, suggesting blunted erythropoietin 
production. However, the relationship between renal blood flow 
and erythropoietin secretion during HF is complex and not fully 
understood.[8]

The present study was conducted to assess the presence of  
anemia in patients with advanced HF and compared the clinical 
characteristics of  patients with anemia and without anemia.

Materials and Methods

The present study was conducted in the Department of  Cardiology 
and Internal Medicine after obtaining approval from intuitional 
ethical committee. It comprised 102 patients (60 males, 42 females) 
with advanced HF admitted in hospital. Patients’ age ranged 
18–65 years with left ventricular ejection fraction (LVEF) <45%.

Patients with inflammatory diseases, excessive bleeding, presence 
of  neoplastic diseases, and chronic infections were excluded. 
Those who had received blood transfusion in the last 3 months, 
those underwent surgery or were on iron supplements were 
not included in the study. Ethical clearance was obtained prior 
to the study and written informed consent was taken from the 
patients. Ethical approval was obtained from institutional ethical 
committe College of  Medicine Abha, Saudi Arabia CMA Ref.
No. Res.28/2017.

Patients’ information such as name, age, gender, etc., was 
recorded. In all, general physical and clinical examinations were 
performed. All were subjected to complete blood count (CBC), 
hematocrit, and assessment of  urea, creatinine, sodium, 
potassium, and BNP. The levels of  serum iron, ferritin, iron 
saturation, and iron‑binding capacity were also evaluated.

The presence of  features such as jugular stasis, pulmonary rales, 
edema in the sacral region, lower limb edema, or hepatomegaly was 
considered positive for the presence of  congestion. Hemoglobin 
level less than 10 g% was considered for anemia in both genders. 
The patients were labeled with iron deficiency anemia when 
the serum ferritin concentration was lower than 100  ng/mL 
and the transferrin saturation was below 20%. Patients were 
checked for inactive area on electrocardiogram (ECG), history of  

coronary artery bypass grafting or coronary obstruction shown 
by cineangiography, and presence of  hypertension. Primary 
valve alteration was checked before cardiomyopathy to rule out 
valvular heart disease.

Results thus obtained were subjected to statistical analysis using 
SPSS program (version 18.0). Chi‑square test, student’s t‑test, and 
fisher’s exact test were applied wherever necessary. P value <0.05 
was considered significant.

Results

Table  1 shows that the mean age in 60  male patients and 
42 female patients were of  48.2 ± 5.7 and 42.2 ± 6.2 years, 
respectively. The sign of  congestion was seen in 87% males 
and 89% females. LVEF was 0.26 ± 0.8 in males and 0.24 ± 0.5 
in females. 71.5% males and 76.3% females were on inotropic 
support. Males spent 37.4 days and females 32.1 days in hospital. 
12% males and 17% females died during hospitalization, 
whereas 36% males and 32% females died during monitoring. 
The difference was nonsignificant  (P  >  0.05).  Graph  1 
shows  that etiology of  HF was ischemia in 29% males and 27% 
females, high blood pressure in 15% males and 12% females, 
obesity in 18% males and 19% females, valvular heart disease 
in 7% males and 5% females, diabetes in 11% males and 6% 
females, and idiopathy in 20% males and 31% females.

Table  2 shows that 32% males and 35% females had 
anemia, HB at admission was 11.4  g/dL in males and 
10.8  g/dL in females and at discharge it was 9.2  g/dL in 

Table 1: Characteristics in patients with heart 
failure (HF)

Parameters Males Females P
Number 60 42 0.21
Age (Mean±SD) (years) 48.2±5.7 42.2±6.2 0.1
Signs of  congestion 87% 89% 0.5
LVEF 0.26±0.8 0.24±0.5 0.31
Inotropic support 71.5% 76.3% 0.21
Days in hospital 37.4 32.1 0.52
Death during hospitalization 12% 17% 0.1
Death during monitoring 36% 32% 0.5
P<0.05. LVEF: left ventricular ejection fraction
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males and 9.6 g/dL in females. The sodium  (mEq/L) level 
was 136.2 and 137.8 in males and females, respectively. 
Creatinine (mg/dL) level was 1.8 and 1.7 in males and females, 
respectively. BNP (pg/mL) level was 1578 and 1521 in males 
and females, respectively. There was significant difference 
in mean age, initial HB, final HB, hypertension, creatinine, 
BNP, and initial hematocrit level in patients with anemia and 
without anemia (P < 0.05) [Table 3]. Deaths in hospital were 
also significant (P < 0.05).

Discussion

Anemia is considered when there is a deficiency of  RBCs or 
hemoglobin in the blood resulting in pallor. It results from 
excessive blood loss as in case of  menstruation in females, 
gastrointestinal tract ulcers or colon cancer. Other causes such 
as the production of  cytokines—IL 1.6 and 18, drugs such as 
the inhibitors of  angiotensin‑converting enzyme, carvedilol, and 
angiotensin‑I receptor blocker, used to treat HF can also cause 
anemia as they result in the inhibition of  the erythropoietin 
production.[9] Research has shown that renal dysfunction, 
decrease in body mass index, old age, female gender, and left 
ventricular dysfunction are the factors that are linked with higher 
incidence of  anemia.[10,11] The present study was conducted to 
access the presence of  anemia in patients with advanced HF and 
compared the clinical characteristics of  patients with anemia and 
without anemia.

We found that out of  102 patients of  HF, 32 had anemia whereas 
70 had not. 88% of  anemic patients and 89% non‑anemic patients 
showed signs of  congestion. 72% anemic and 71% non anemic 
patients‑ needed inotropic support. Our results are in agreement 
with the study by Cardaso et al.[12] They included 99 patients with 
advanced HF. Anemia was seen in 34.3% of  patients with HF 
whereas in our study it was present in 31.3%. They found that 
anemic patients were older (64.1 ± 15.6 years) in comparison 
with non‑anemic patients (54.8 ± 12.9 years). In our study, we 
observed that mean age in anemic patients was 65.2 years and 
in non‑anemic patients it was 52.1 years. Silva et al.[13] conducted 
a study to correlate anemia, renal failures, and HFs and found 
that anemia was present in 32% of  cases. Groenveld[14] in their 
meta‑analysis study found that 37.2% patients were suffering 
from anemia.

We observed that anemic patients had creatinine level of  
1.81  mg/dL as compared to non‑anemic patients who had 
1.62  mg/dL. There was a significant difference between 
anemic and non‑anemic patients. BNP level found to be 
statistical significant between anemic  (1564  pg/mL) and 
non‑anemic (1240 pg/mL) patients. Komajda et al.[15] in their study 
of  prevalence of  anemia in patients with congestive HF found 
that creatinine level was higher in anemic patients (1.9 ± 1 mg/dL) 
as compared to non‑anemic patients (1.5 ± 1). BNP level was 
also higher (2,077.4 ± 1,979.4 vs 1,212.56 ± 1,080.6 pg/mL in 
anemic and non‑anemic patients).

Philipp et al. conducted a study to access the prevalence of  anemia 
and its relationship to renal function, left ventricular function, 
and symptoms of  HF. Out of  a total number of  2941 patients, 
238 patients  (8.1%) had hemoglobin values <11 g/dL. There 
was a positive association of  anemia with the symptoms of  
heart failure (HF) with a lowering of  the median hemoglobin 
from 14.2 g/dL. There was no correlation of  anemia with left 
ventricular function or any left ventricular parameters.[16]

Dunlay et al. examined two cohorts of  Olmsted County residents 
with HF. The retrospective cohort included incident HF cases 
from 1979–2002 (n = 1063). The prospective cohort included 
active HF cases from 2003–2006 (n = 677). The prevalence of  
anemia was 40% in the retrospective and 53% in the prospective 
cohorts. Anemia prevalence increased by an estimated 16% 
between 1979 and 2002 (P = 0.008), and was higher in those with 
preserved (≥50%), vs reduced (<50%) ejection fraction (58% 
vs 48%, respectively, P  <  0.001) from 2003 to 2006. In the 
prospective cohort, after adjustment for clinical characteristics, 
the HR (95% CI) for death were 3.07 (1.26–6.82) in those with 
hemoglobin  ≥16  mg/dL and 2.39  (1.37–4.27) in those with 
hemoglobin <10 mg/dL using hemoglobin 14–16 mg/dL as 
the referent.[17]

Savarese G et al. conducted a study to compare the prevalence 
of, associations with, and prognostic role of  anemia 
in HF across the ejection failure (EF) spectrum. Out 
of  49,985  patients with HF  (anemia = 34%), 23% had 

Table 2: Laboratory findings in patients with HF
Variables Males Females P
Anemia (HB<10 g%) 32% 35% 0.1
HB at admission (g/dL) 11.4 10.8 0.5
HB at discharge (g/dL) 9.2 9.6 0.4
Sodium (mEq/L) 136.2 137.8 0.12
Creatinine (mg/dL) 1.8 1.7 0.24
BNP (pg/mL) 1578 1521 0.5
P<0.05. BNP: brain natriuretic peptide

Table  3: Characteristics in patients with or without 
anemia

Variables With anemia (32) Without anemia (70) P
Mean age 65.2 52.1 0.05
Signs of  congestion 88% 89% 0.1
Inotropic support 72% 71% 0.5
LVEF 0.27±0.6 0.25±0.2 0.06
Initial HB 10.4±1 14.5±1.5 0.01
Final HB 10.5±1.5 13.2±2.5 0.01
Hypertension 28.2±3 56.2±4 0.01
Initial hematocrit 29.5±3 54.6±2 0.01
Sodium (mEq/L) 136.2 137.4 0.31
Creatinine (mg/dL) 1.81 1.62 0.01
BNP (pg/mL) 1564 1240 0.05
Days in hospital 37.8 32.6 0.2
Deaths in hospital 20% 95 0.01
P>0.01
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HFpEF (anemia = 41%), 21% had heart failure with reduced 
mid range ejection fraction (HFmrEF) (anemia = 35%) and 55% 
had HFpEF  (anemia = 32%). Higher EF was independently 
associated with higher likelihood of  concomitant anemia. 
Anemia had adjusted hazard ratios  (95% CI) for mortality or 
HF hospitalization 1.24 (1.18‑1.30) in HFpEF, 1.26 (1.19‑1.34) 
in HFmrEF and 1.14 (1.10‑1.19) in heart failure with reduction 
ejection fraction (HFrEF); pinteraction EF = 0.003; and for mortality 
1.28  (1.20‑1.36) in HFpEF, 1.21  (1.13‑1.29) in HFmrEF, and 
1.30 (1.24‑1.35) in HFrEF; pinteraction EF = 0.22.[18]

Tisminetzky M et  al. examined the impact of  anemia and HF 
on in‑hospital complications, and post‑discharge outcomes in 
adults ≥65 years hospitalized with acute myocardial infarction (AMI). 
The study population consisted of  3,863  patients  ≥65  years 
hospitalized with AMI and were categorized into 4 groups based on 
the presence of  previously diagnosed anemia (hemoglobin ≤10 mg/
dL) and/or HF: Those without these conditions (n = 2,300), those 
with anemia only (n = 382), those with HF only (n = 837), and those 
with both conditions (n  = 344). Individuals who presented with 
both previously diagnosed conditions were at the greatest risk for 
experiencing adverse events. Patients who presented with HF only 
were at higher risk for developing several clinical complications 
during hospitalization, whereas those with anemia only were at 
slightly higher risk of  being rehospitalized within 7‑days of  their 
index hospitalization.[19]

Abebe et al.[20] conducted a study to record incidence of  anemia 
in HF patients and to relate clinical outcomes in patients with or 
without anemia. 375 patients were included with HF. There was 
higher prevalence of  females (64.5%) than males. 41.9% patients 
had anemia. The level of  creatinine, sodium, and hemoglobin 
showed a statistical significant difference between anemic and 
non‑anemic patients.

We observed that etiology of  HF was ischemia, high blood 
pressure, obesity, valvular heart disease, diabetes, and idiopathic. 
The most common cause among all was ischemia followed 
by idiopathic. Choi et  al.[21] found ischemia as a leading cause 
of  HF in 52.3% patients. They found that the mean LVEF 
was 38.5  ±  15.7% and 26.1% of  the patients had preserved 
systolic function (LVEF ≥50%), which was more prevalent in 
the females (34.0% vs 18.4%, respectively, P < 0.001). Cardaso 
et al.[12] found ischemia in 29%, Chagas disease in 33%, valvular 
heart disease in 8%, alcohol consumption in 7% and high blood 
pressure in 17% cases as reason for HF.

We observed that age was the risk factor for HF in both anemic 
and non‑anemic patients. The progress of  anemic patients was 
worse than non‑anemic patients. We assessed hemoglobin level 
and hematocrit value in all patients and found that iron deficiency 
as common factor. We found that even after fluid overload 
in most of  the patients, there was no rise in hemoglobin and 
hematocrit value after compensation. This led to the finding 
that hemodilution was not main etiology of  anemia in our cases.

Silva et  al.[13] found that 33% of  patients with anemia had 
deficiency of  iron, folic acid, and vitamin B12. Nanas et al.[22] 
found iron deficiency as major cause of  anemia after excluding 
patients with high creatinine levels (>3 mg/dL). We can suggest 
that anemia may result from iron deficiency, renal dysfunction 
and systemic inflammatory process of  HF. Our results are in 
agreement with other studies.[23‑25] Mester et al.[26] revealed that 
anemia and iron deficiency affect half  of  the CHF patients and 
they are linked with increased hospitalization rate, high mortality 
rate, poor quality of  life and lower functional capacity. The 
limitation of  the study is that it was a single‑center study. The 
sample size was small. A large sample size may reveal different 
results.

Implications for clinical practice
The primary care physician is the first contact of  a patient for the 
consultation of  illness. Early diagnosis and a multi‑disciplinary 
approach are key components of  managing the anemia associated 
with HF. Increased awareness and research in this field have 
facilitated identification of  risk factors and causation pathways. 
Certain therapies have shown a promise that needs evaluation 
in prospective clinical trials. Anemia is a common finding in 
patients with HF. The cause for anemia is multifactorial, with 
iron deficiency being the most common cause. Anemia with 
HF is an established predictor of  morbidity and mortality. 
Iron deficiency in systolic HF, even without anemia, has been 
associated with increased mortality, increased hospitalizations, 
and decreased functional capacity and quality of  life measures. 
Thus the early diagnosis of  the anemia can serve as one of  the 
indicators for HF.[27]

Conclusion

Anemia was seen in one‑third of  the patients with HF. Anemia 
was independent marker with poor prognosis. Anemic patients 
were older than non‑anemic patients.
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