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SUMMARY

Background: Anemia is a frequent comorbidity in patients with
chronic heart failure. The objective of the study was to evaluate
the frequency of anemia and the clinical and paraclinical charac-
teristics of patients with decompensated chronic heart failure
admitted to the Internal Medicine Clinic of the Clinical 
Emergency Hospital of Bucharest, Romania, over a period of 6
months.
Methods: Between December 1st, 2014 and May 1st, 2015, the
total number of admissions with the diagnosis of decompensated
chronic heart failure was 309. From these, 78 patients had anemia
(25.24%) and represented our group of study. We retrospectively
analyzed the data from the hospital medical records database. 
Results: The majority of patients had mild anemia (64%).
Only one patient had severe anemia (2%), all the others having
moderate anemia (34%). 64% of patients had normocytic
hypochromic anemia, 21% had microcytic hypochromic 
anemia, 8% normocytic normochromic anemia and 7% had
other forms of anemia. The distribution of chronic heart 
failure by NYHA class at admission was: 47% of patients had
NYHA class IV, 37% had NYHA class III and only 16% were
in NYHA class II. 
Conclusions: In our study, 25% of the chronic heart failure
patients had anemia, most often associated with chronic kidney
disease. In the majority of the cases, patients with chronic heart
failure presented anemia typical for chronic diseases (normocytic
anemia), much rarely microcytic anemia. Our data did not prove
a statistical correlation between the anemia severity and age of
the patients or severity of chronic heart failure, evaluated by
NYHA class.
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RÉSUMÉ

Le lien entre l’insuffisance cardiaque chronique et l'anémie:
introspection dans la pratique clinique

Introduction: L'anémie est une comorbidité fréquente chez les
patients atteints d'insuffisance cardiaque chronique. L'objectif de
l'étude était d'évaluer la fréquence de l'anémie et les caractéris-
tiques cliniques et paracliniques des patients avec insuffisance car-
diaque chronique décompensée admis à la Clinique de médecine
interne de l'Hôpital Clinique d'Urgence de Bucarest, Roumanie,
sur une période de 6 mois. 
Méthodes: Entre le 1er Décembre 2014 et le 1er Mai 2015, le 
nombre total d'admissions avec le diagnostic de d'insuffisance 
cardiaque chronique décompensée  était 309. De ceux-ci, 78
patients avaient une anémie (25,24%) et ont représenté notre
groupe d'étude. Nous avons analysé rétrospectivement les données
de la base de données des dossiers médicaux de l'hôpital. 
Résultats: La majorité des patients ont eu une anémie légère (64%).
Un seul patient avait une anémie sévère (2%), tous les autres ayant
une anémie modérée (34%). 64% des patients avaient une anémie
hypochrome normocytique, 21% souffraient d'anémie hypochrome
microcytique, 8% une anémie normochrome normocytaire et 7%
avaient d'autres formes d'anémie. La distribution de l'insuffisance
cardiaque chronique par classe NYHA à l'admission était: 47% des
patients avaient classe NYHA  IV, 37% avait de la classe NYHA
III et seulement 16% étaient en classe NYHA II. 
Conclusions: Dans notre étude, 25% des patients souffrant 
d'insuffisance cardiaque chronique souffraient d'anémie, le plus
souvent associée à une maladie rénale chronique. Dans la majorité
des cas, les patients souffrant d'insuffisance cardiaque chronique
ont présenté une anémie typique pour les maladies chroniques
(anémie normocytaire), anémie microcytaire bien rare. Nos
données ne prouvent pas une corrélation statistique entre la
gravité de l'anémie et l'âge des patients ou la sévérité de 
l'insuffisance cardiaque chronique, évaluée par classe NYHA.
Mots-clé: anémie, insuffisance cardiaque, maladie rénale
chronique
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BACKGROUND

AA
nemia is a frequent comorbidity in patients
with chronic heart failure (CHF). Symptoms
of anemia, such as dyspnea and fatigue, may

be difficult to distinguish from symptoms of heart failure.
In patients with heart failure, symptoms of anemia may
appear at lower levels of hemoglobin as compared with
patients without heart failure; in patients with heart 
failure, oxygen delivery is impaired due to low cardiac out-
put. The prevalence of anemia in patients with chronic
heart failure with low ejection fraction varies between 4-
61% (1-4). The prevalence of anemia is increased in
patients with chronic heart failure with low ejection 
fraction  and comorbid chronic kidney disease, more older
and more symptomatic (30-61%) when compared with less
symptomatic patients (4-23%) (1-4). Regarding patients
with chronic heart failure and preserved ejection fraction,
there are less epidemiologic studies, but the published
reports indicate that anemia has also a high prevalence in
this population (5-7). The recognition of anemia as a 
biomarker of chronic heart failure severity generated a
high level of expectations regarding the possible beneficial
effect of the treatment of anemia in patients with 
chronic heart failure. 

AIM OF THE STUDY

The objective of the study was to evaluate the frequency
of anemia and the clinical and paraclinical characteristics of
patients with decompensated chronic heart failure admitted
to the Internal Medicine Clinic of the Clinical Emergency
Hospital of Bucharest, Romania, over a period of 6 months.

METHODS

Between December 1st, 2014 and May 1st, 2015, the
total number of admissions with the diagnosis of 
decompensated chronic heart failure was 309. From these,
78 patients had anemia (25.24%) and represented our group
of study. We retrospectively analyzed the data from the 
hospital medical records database (Hippocrate).

RESULTS

The distribution by sex in the group of study was: 48
women (61.54%) and 30 men (38.46%) (fig. 1). Mean age
of the patients from the group of study was 76.42 +/- 10
years. We did not observe a statistical correlation between
anemia severity and age.

The majority of patients had mild anemia (64%). Only
one patient had severe anemia (2%), all the others having
moderate anemia (34%) (fig. 2). 64% of patients had 
normocytic hypochromic anemia, 21% had microcytic
hypochromic anemia, 8% normocytic normochromic 
anemia and 7% had other forms of anemia (fig. 3). 

The distribution of chronic heart failure by NYHA

Figure 1 - The distribution by sex in the group of study

Figure 2 - Distribution of degree of anemia in the group of study

Figure 3 - Distribution of different
types of anemia in the group of study
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Figure 4 - The distribution of heart
failure by NYHA class in the group

study

Figure 5 - The main comorbidities 
of patients with cronic heart failure

and anemia

class at admission was: 47% of patients had NYHA class
IV, 37% had NYHA class III and only 16% were in
NYHA class II (fig. 4). We did not notice a significant 
statistical correlation between the severity of anemia and
NYHA class. The most frequent comorbidities in the
group of study were chronic kidney disease (97%) – the
majority of the patients having chronic kidney disease
class 3, arterial hypertension (84.6%) and diabetes 
mellitus (38.4%) (fig. 5).

DISCUSSION

Anemia appears when there is an imbalance between
new erythrocyte production and the rate of removal of aged
erythrocytes. The key component of the homeostatic system
who regulates the red blood cell mass and tissue oxygen
delivery is erythropoietin. Any abnormality that reduces
renal secretion of erythropoietin or the bone marrow
response to erythropoietin may result in anemia. The 
majority of patients with chronic heart failure have normo-
cytic anemia, classified as anemia of chronic disease. 

Chronic kidney disease is a frequent commorbidity in
patients with CHF and also a strong independent predictor
of the risk of anemia in several studies. In patients with 
moderate to severe chronic kidney disease (glomerular filtra-
tion rate, GFR< 60 ml/min/1.73 m2) without heart failure,
erythropoietin production is diminished and hemoglobin
decreases in parallel with GFR reduction (8). In patients with
CHF, the estimated prevalence of mild to moderate chronic
kidney disease is between 20-40% (1,9-11).

The etiology of anemia in patients with chronic heart
failure is not well known. One study of patients with new
heart failure and anemia found that the most common 
causes of anemia (iron, B12 or folate deficiency) were rare, in
most cases no exact etiology could be found (12). One 
possible explanation may be the dysfunction of the bone
marrow induced by low cardiac output. Other possible factors
are: down regulation of erythropoietin by angiotensin 
converting enzyme inhibitors, cytokine activation, chronic
bleeding secondary to anticoagulant or antiplatelet treat-
ment, dilutional anemia. Some studies have found that iron
deficiency is a major cause of anemia in nearly 80% of the
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cases (13). Anemia in chronic heart failure patients must
be considered multifactorial. In patients with anemia and
chronic heart failure, a careful evaluation of the possible
causes of anemia should be done. These initial evaluation
should include complete blood count with peripheral
blood smear, iron studies (serum iron, ferritin, transferrin,
iron saturation), serum creatinine, creatinine clearance,
erythrocyte sedimentation rate and C-reactive protein,
seric vitamin B12. 

In patients with heart failure, anemia is a risk factor for
mortality, severity and hospital admissions (1,15,16).
Lower levels of hemoglobin are associated with a poorer
hemodynamic function, increases in creatinine and blood
urea nitrogen, decrease of body mass index and a worse
functional class in studies (1,16,17). One review suggested
that anemia could be a marker of advanced disease, since
it is associated with a worse functional NYHA class; 
correction of anemia improves the symptoms but not the
mortality rate (18). Very interesting, on the other hand,
hemoglobin level by itself is an independent predictive
factor for mortality in patients with chronic heart failure,
in both anemic or polycytemic patients (19). The 
presence of anemia can accelerate the progression of
chronic kidney disease in patients with chronic heart 
failure and may be a risk factor and predictor for the 
development of heart failure in patients with end-stage
chronic kidney disease (20). On the other hand, the renal
function may be an indirect marker of cardiac function,
together with ejection fraction and NYHA class (21,22).
The results of our study did not prove a statistical correla-
tion between the anemia severity and age of the patients
or severity of chronic heart failure, evaluated by NYHA
class. However, the small number of patients included in
our study may be an important limitation. 

Patients with chronic heart failure and anemia tend to be
older, in NYHA functional class III-IV, with many drug 
treatments and more comorbidities, such as diabetes mellitus,
chronic kidney disease, arterial hypertension, but these
patients are not usually included in drug trials (1,16). The
independent prognostic value of anemia in patients with
chronic heart failure was described in a review of 1061
patients with heart failure functional class NYHA III or IV,
with systolic dysfunction and left ventricular ejection 
fraction < 40% (23). This review noted that lower values of
hemoglobin are associated with higher blood urea nitrogen
and serum creatinine, together with lower seric albumin.
Also, patients with lower hemoglobin values (<13.6 g/dL)
had a significantly greater frequency of NYHA class IV and
a greater mortality (relative risk 1.13 for each 1 g/dL fall in
hemoglobin concentration) (23). A much larger study, on
over 50,000 patients ≥65 years of age hospitalized for heart
failure, found that anemia was not an independent predictor
of outcomes24; the authors did not find any difference in
mortality rates at one year between patients with a 
normal hematocrit (40-44%) and those with severe anemia
(hematocrit ≤ 24 percent). 

Treatment should be initiated according to the etiology
of anemia. In heart failure patients with iron defficiency ane-

mia, intravenous iron may offer symptomatic amelioration.
However, the long term effects of intravenous iron are not
known. Treatment with erythropoietic agents in patients
with heart failure is not beneficial; furthermore, they are 
associated with increased risk of thromboembolic events.
There are no sufficient data about the use of blood 
transfusions in anemic patients with chronic heart failure. In
clinical practice, we can use red blood cell transfusion 
strategy in asymptomatic patients with heart failure and a
hemoglobin level between 7-8 g/dl, although a small 
proportion of patients may need transfusions at higher levels
of hemoglobin, if the symptoms are severe and related to 
anemia. 

CONCLUSIONS

Anemia is a frequent comorbidity in patients with
chronic heart failure. In our study, 25% of the chronic heart
failure patients had anemia, most often associated with
chronic kidney disease. In the majority of the cases (72%),
patients with chronic heart failure presented anemia typical
for chronic diseases (normocytic anemia), much rare micro-
cytic anemia. Our data did not prove a statistical correlation
between the anemia severity and age of the patients or 
severity of chronic heart failure, evaluated by NYHA class.
In patients with heart failure, it is not certain if anemia is an
independent predictor of bad prognosis or a  marker of more
advanced disease.  
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