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Abstract

The objectives of this study were to assess the prevalence of anemia in patients with heart failure, analyze the characteristics of
anemia in this population, and identify prognostic factors related to anemia and heart failure. We conducted a descriptive and
analytical retrospective study over a period of nine months, from April 1, 2018, to December 31, 2018. The study included
patients aged over 18 years who were hospitalized in a cardiology department for heart failure of all causes, with hemoglobin
levels strictly below 12 g/dl for women and 13 g/dl for men. Heart failure diagnosis was based on ESC 2016 criteria. The study
was approved by the ethics committee of Cheikh Anta Diop University, Dakar. Data analysis was performed using SPSS 18
(Statistical Package for Social Sciences version 18), with a p-value of < 0.05 considered statistically significant. We identified
182 patients with anemia, representing a hospital prevalence of 11.61%. The average age was 58.9 £15.93 years, with a female
predominance in those under 50 years and a male predominance in those over 50. Most patients (77.1%) had a low
socioeconomic status. Major cardiovascular risk factors included physical inactivity (56%) and hypertension (47%). Clinically,
78% of patients had dyspnea, 31.9% had chest pain, 40.7% had cutaneous-mucosal pallor, and 72.2% had global heart failure.
Ischemic heart disease was the main cause of heart failure (49.2%). Diagnostic investigations revealed elevated ferritin in 50% of
cases, elevated CRP in 88.1%, and elevated creatinine in 37.4%. The mean hemoglobin level was 11.6 #7.15 g/dl, with 71.4% of
patients having hemoglobin between 10 and 13 g/dl. Normocytic normochromic anemia predominated. The study showed that
anemia was more common in patients with an ejection fraction > 50% (48.1%) and those with global heart failure (72.2%).
Statistically significant associations with severe and mild anemia were observed in the age groups 20-29 years (p=0.003) and
50-59 years (p=0.014) and with endocarditis (p=0.03). Only women showed severe and very severe anemia (p=0.21). The
hospital mortality rate was 15.38%. In conclusion, this study reveals a significant prevalence of anemia among hospitalized
patients, with important correlations between anemia and various clinical and socioeconomic factors.

“Corresponding author: alioualassane.ngaide@ucad.edu.sn (Aliou Alassane Ngaide)

+ Ngone Diaba Gaye and Aliou Alassane Ngaide are co-first authors.

Received: 14 October 2024; Accepted: 25 November 2024; Published: 12 December 2024

@ Copyright: © The Author (s), 2024. Published by Science Publishing Group. This is an Open Access article, distributed
@ under the terms of the Creative Commaons Attribution 4.0 License (http://creativecommons.org/licenses/by/4.0/), which

permits unrestricted use, distribution and reproduction in any medium, provided the original work is properly cited.



http://www.sciencepg.com/journal/ccr
http://www.sciencepg.com/journal/279/archive/2790804
http://www.sciencepg.com/
https://orcid.org/0000-0002-4758-9225
https://orcid.org/0009-0007-2112-3906
https://orcid.org/0000-0002-3487-2929

Cardiology and Cardiovascular Research

http://www.sciencepg.com/journal/ccr

Keywords

Prevalence, Anemia, Heart Failure, Prognostic Factors, Clinical Characteristics, Senegal

1. Introduction

According to the World Health Organization (WHO),
anemia is defined as a decrease in hemoglobin concentration
below the reference values based on age, sex, and physio-
logical state of individuals [1]. It is characterized by a hemo-
globin concentration below 13g/dl in adult men, 12g/dl in
non-menopausal women, and 14g/dl in newborns [2-6].
Anemia is a public health issue with major consequences for
both health and socio-economic development.

The WHO estimates that globally, anemia affects 2 billion
individuals [1]. It is common among people over 65 years old
living in the community, with an estimated prevalence of 11%
in men and 10.2% in women. Beyond 85 years of age, its
prevalence exceeds 20% [7, 8]. Indeed, anemia is a factor of
poor functional and vital prognosis [9]. It also raises other
concerns regarding its prevalence and impact among individu-
als with heart disease, as anemia is associated with an increased
risk of cardiovascular diseases. Anemia has been recognized as
a risk factor for ischemic heart disease (IHD) [10]. The role of
reduced oxygenation due to decreased hemoglobin and hema-
tocrit on myocardial performance has also been studied, par-
ticularly at the physiological level [10, 11]. However, the pre-
cise impact of anemia on the clinical presentation of IHD, such
as manifestations, severity, and complications, has been
scarcely studied.

In another study conducted among 417 Israeli patients with
ischemic heart disease, Zeidman et al. (2004) reported greater
disease severity in anemic patients (80%) compared to
non-anemic patients. Consequently, mortality was also higher
in the anemic group (18%) compared to the non-anemic group
(4%) [12].

In Senegal, the prevalence of anemia among individuals
with heart disease has been minimally studied. Therefore, we
initiated this study among patients hospitalized in the cardi-

ology department of Idrissa Pouye General Hospital (HOGIP).

The objectives of this study were to evaluate the prevalence of
anemia in heart failure patients, analyze the characteristics of
anemia in this population, and identify prognostic factors of
anemia in heart failure.

2. Methodology

This was a descriptive and analytical study with retrospec-
tive data collection. The study was conducted over a 9-month
period from April 1, 2018, to December 31, 2018. Included
in the study were patients aged at least 18 years, who were
hospitalized in the cardiology department of Idrissa Pouye

97

General Hospital during the study period for heart failure of
any cause, and had a hemoglobin level strictly below 12 g/dI
in women and strictly below 13 g/dl in men. The diagnosis of
heart failure was based on the ESC 2016 criteria.

We studied socio-demographic aspects, cardiovascular
risk factors, clinical, paraclinical, therapeutic, and evolution-
ary data. The duration of hospitalization was expressed in
days. These various parameters were collected using a ques-
tionnaire and recorded on a data collection sheet. The survey
form was validated by an expert committee consisting of two
cardiologists, a hematologist, and an epidemiologist, each
with at least 4 years of experience. This work was carried out
in collaboration with the hospital management after obtain-
ing approval from the cardiology department by signing the
access form to the patients' records. It was also approved by
the ethics committee of Cheikh Anta Diop University in Da-
kar.

Data were entered using Sphinx software version 5.1.0.2.
The analysis was performed using SPSS 18 software (Statis-
tical Package for Social Sciences version 18). The descrip-
tive study involved calculating frequencies and proportions
for qualitative variables and calculating means and standard
deviations for quantitative variables. The analytical study
was conducted using cross-tabulations. To compare frequen-
cies, we used Pearson's chi-square test or Fisher's exact bi-
lateral test according to their applicability conditions. The
comparison of means was made using the analysis of vari-
ance test with a significance threshold of p < 0.05.

3. Results

During our study period, we identified 182 patients with
anemia from all causes, representing a hospital prevalence of
11.61%. The average age of the patients was 58.9 +15.93
years, with extremes ranging from 20 to 89 years. The most
represented age group was 60 to 69 years (25.3%) (Figure 1).
Our study population showed a slight male predominance
with a male-to-female ratio of 1.07. The distribution of pa-
tients by age and gender shows a clear female predominance
among patients under 50 years old with a sex ratio of 0.55.
However, the predominance became male beyond 50 years
old with a sex ratio of 1.28 (Figure 2).
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Figure 1. Distribution of Patients by Age (n=182).
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Figure 2. Distribution of Patients by Age and Gender (n=182).

The majority of patients resided in urban areas (54%), 30%
in rural areas, and 16% in semi-urban areas. Most patients were
unemployed, accounting for 58.2%. More than half of the pa-
tients (77.1%) had a low socioeconomic status (Table 1).

Table 1. Demographic and Clinical Characteristics of Patients.

Variable Value

Total number of patients 182

Mean age (years) 58.9 +15.9

Most represented age group 60-69 years (25.3%)
Male/female ratio 1.07

Urban residence (%) 54

Rural & semi-urban residence 46

Iliterate (%) 59

Unemployed (%) 58.2

Low socioeconomoic status (%) 77.1
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Regarding medical history, 29.7% of patients had a history
of heart disease, with 30% having valvular heart disease and
26% ischemic heart disease. Cardiovascular risk factors were
dominated by physical inactivity (56%) and hypertension
(47%), dyslipidemia (13%), diabetes (12%), and smoking
(8%) (Table 2).

Table 2. Medical History and Risk Factors.

Variable Value (%)
Cardiopathies 29.7
Valvulopathies 30
Ischemic heart disease 26
Sedentary lifestyle 56
Hypertension (HTN) 47
Dyslipidemia 13
Diabetes 12
Tabacco 8

Clinically, the most common symptoms were dyspnea
(78%), with a significant proportion of patients in stage IlI
(49.3%) and IV (43.7%) according to the NYHA classifica-
tion. Additionally, 34.1% had lower limb edema and 31.9%
experienced chest pain. A cutaneous-mucosal pallor was
observed in 40.7% of the patients. Physical examination re-
vealed global heart failure in 72.2% of patients, left heart
failure in 15.3%, and right heart failure in 12.5% (Table 3).

Table 3. Clinical Signs and Physical Examinations.

Variable Value %
Dyspnea 78
NYHA Stage I11 49.3
NYHA Stage IV 43.7
Lower limb sdema 341
Chest pain 31.9
Global heart failure 72.2
Left heart failure 15.3
Right heart failure 125

Regarding diagnostic investigations, iron studies could not
be performed. Ferritin levels were elevated in 50% of cases.
C-reactive protein (CRP) was elevated in 88.1% of our pa-
tients. The mean creatinine level was 13.04 £9.4 g/l, and 37.4%
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of patients had a creatinine level above 11.3 mg/l (Table 4).

Table 4. Diagnostic Investigations.

Variable Value
Elevated ferritin 50%
Elevated C-Reactive 88.1%
Mean creatinine (g) 13.04 £94
Creatinine > 11.3 mg/I 37.4%
Hyperkalimia > 4,5 mmol/Il 33%
Hypokalimia < 3,5 mmol/I 8.9%
Hyponatrimia < 135 mmol/I 41.8%

Electrocardiogram anomalies were dominated by repolar-
ization disorders (45.1%), conduction disorders (25.3%),
rhythm disorders (25.3%), and necrosis sequelae (19.8%)
(Table 5). Radiological signs were dominated by cardiomeg-
aly (79.2%) and interstitial and alveolar infiltrates (37.4%).
Echocardiography showed a left ventricular ejection fraction
(LVEF) below 50% in 51.9% (Figure 3).

Table 5. Electrocardiogram Anomalies.

Variable Value (%0)
Repolarization disorders 45.1
Conduction disorders 25.3
Rhythm disorders 25.3
Necrosis sequelae 19.8

Left ventricular hypertrophy 15.4

Right ventricular hypertrophy 8.8

48.1%

39%

13%

LVEF < 40% 40% < LVEF = 49% LVEF = 50%

Figure 3. Distribution of Patients by LVEF (n=182).
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The causes of heart failure were dominated by ischemic
heart disease (49.2%), followed by dilated cardiomyopathies
(17.6%), valvular heart diseases (13.2%), and rhythm dis-
turbances (12.1%) (Table 6).

Table 6. Causes of Heart Failure.

Variable Value
Ischemic cardiomyopaties 429
Dilated cardiomyopathies 17.6
Valvulopathies 13.2
Rhythmic cardiomyopathies 12.1

The average hemoglobin level in the study population was 11.6
=+7.15 g/dl, with an average of 10.5 +1.6 g/dl in women and 11.02
=+1.26 g/dl in men. It was noted that 71.4% of patients had hemo-
globin levels between 10 g/dl and 13 g/dl, and 1.1% had hemo-
globin levels below 6 g/dl (Figure 4). Normocytic anemia repre-
sented 54.9% of cases, while microcytic anemia represented 44%.
According to the mean corpuscular hemoglobin concentration
(MCHC), normochromic anemia predominated (81.1%), followed
by hypochromic anemia (18.9%). In terms of anemia type, 47.3%
of cases were normochromic normocytic, 33% normochromic
microcytic, and 11% hypochromic microcytic. Anemia was severe
in 1.1% of cases, moderate in 20.9% of cases, and mild in 73.6%
of cases. (Table 7)

Hemoglobin (g/dl) 71,4

I I

8.01-10 10.01-13

Percentage

1.1 33
—

<6 6-8

Figure 4. Distribution of Patients by Hemoglobin Level (n=182).

Table 7. Anemia Characteristics.

Variable Value (%)
Cutaneomucous pallor 40.7

Mean hemoglobin (g/dl) 11.6 +-7.15
Mean hemoglobin (females) 105+-1.6
Mean hemoglobin (males) 11.02 +- 1.26
Hb between 10 and 13 g/dI 714

Hb inf 6 g/dI 11
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Variable Value (%)
Normocytic anemia 54.9
Microcytic anemia 44
Normochromic anemia 81.1
Hypochromic anemia 18.9
Normochromic normocytic anemia  47.3
Normochromic microcytic anemia 33
Hypochromic microcytic anemia 11
Severe anemia 11
Moderate anemia 20.9
Mild anemia 73.3

During hospitalization, 5.5% of patients were treated with
iron and 5.5% received blood transfusions. The remaining
treatments generally concerned heart failure and the under-
lying pathology. The outcome was marked by persistent
anemia in 58.7% of patients, regression in 17.4%, and cor-
rection in 23.9%. It was also marked by persistent signs of
right heart failure in 13.8% of cases and left heart failure in
7.6%. Cardiovascular complications observed included atrial
fibrillation (6.6%), cardiovascular collapse (3.3%), cardi-

orespiratory arrest (3.3%), and thromboembolic events (2.2%).

Finally, deaths were noted in 15.38% of cases (Table 8).

Table 8. Treatments and Outcomes.

Variable Value (%)
Iron treatmant 5.5

Blood transfusion 55
Persistence of anemia 58.7
Regression of anemia 17.4
Correction of anemia 239
Death 15.38

Regarding the global analysis of anemia distribution, the
study shows that anemia was more frequent in patients with an
LVEF > 50% (48.1%) compared to those with an LVEF < 40%
(39%). Additionally, it was more present in patients with
global heart failure (72.2%) compared to those with right
heart failure (12.5%) and left heart failure (15.3%).

A statistically significant association between severe and
mild anemia was observed in the age group 20-29 years
(p=0.003), representing 2.2% of the study population, and the
age group 50-59 years (p=0.014). Furthermore, only women
had severe and severe anemia, although without statistical
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significance (p=0.21). There was no statistically significant
difference between the severity of anemia and profession or
education level. Finally, a statistically significant relationship
was found between anemia and endocarditis (p=0.03).

4. Discussion

The hospital prevalence of anemia in our study was 11.619%,
indicating a significant frequency of this condition among
hospitalized patients. The prevalence of anemia in the litera-
ture is highly variable, ranging from 4% to 61%, with most
studies placing it around 18% to 20% [13, 14]. Comparisons
remain difficult due to varying definitions.

The average age of patients was 58.9 years, similar to the
study conducted in Koudougou in 2022 [15], whereas Zeid-
man's study on patients meeting the criteria for both ischemic
heart disease (IHD) and anemia found an average age of 76.1
+4.2 years [12]. This average age was also lower than in the
EuroHeart Failure Survey (71 years) [16] and Abassade’s
study (76.4 years) [17].

The slight male predominance with a male-to-female ratio
of 1.07 is consistent with trends observed in other similar
studies, although this predominance reverses in patients under
50, suggesting variations linked to hormonal factors or gen-
der-specific comorbidities. However, the Euro Heart Survey
found a female predominance with a prevalence of 18% for
men and 23% for women [16].

The majority of patients resided in urban areas (54%),
while 30% lived in rural areas and 16% in semi-urban areas.
This distribution reflects a geographical diversity that can
influence access to care and the prevalence of anemia. The
high proportion of unschooled (59%) and unemployed (58.2%)
patients highlights the potential link between low socioeco-
nomic status and the prevalence of anemia. More than half of
the patients had a low socioeconomic status (77.1%), which
may contribute to poorer nutrition and limited access to
healthcare.

A history of heart disease was present in 29.7% of patients,
with notable prevalences of valvular heart disease (30%) and
ischemic heart disease (26%). Cardiovascular risk factors were
dominated by physical inactivity (56%) and hypertension
(47%), underscoring the importance of healthy lifestyles in
preventing anemia and cardiovascular diseases. Several other
studies in adults have also reported that the risk of cardiovas-
cular disease increases with decreased iron reserves [18-20].

Clinically, the prevalence of dyspnea (78%), lower limb
edema (34.1%), and chest pain (31.9%) reflects the severity of
heart failure in this population. The predominance of global
heart failure (72.2%) underscores the severity of the cases
encountered. These heart failure data differ from those found
in Ouagadougou in 2022, where global heart failure repre-
sented 44.4% [15]. Anemia, as well as ischemic heart disease
(IHD) and systolic dysfunction, have been shown to be sig-
nificant independent risk factors for recurrent congestive heart
failure [21]. However, unlike patients with myocardial dis-
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eases, anemic patients present with high cardiac output, low
systemic vascular resistance, and low blood pressure [22].
Successful treatment of anemia is associated with significant
improvement in functional class, cardiac and renal function,
and a reduction in the need for diuretics and hospitalizations
[23].

Diagnostic investigations were limited by the absence of a
complete iron profile, although ferritin levels were elevated in
50% of patients, and CRP in 88.1%, indicating a significant
inflammatory component. The mean creatinine level was
13.04 £9.4 g/l, with 37.4% of patients having a creatinine
level above 11.3 mg/l, suggesting frequent renal impairment.

Electrocardiogram anomalies were mainly repolarization
disorders (45.1%), conduction disorders (25.3%), rhythm
disorders (25.3%), necrosis sequelae (19.8%), and left ven-
tricular hypertrophy (LVH) (15.4%). These results differ from
those observed in Lubumbashi, where rhythm disorders and
LVH were the most common ECG anomalies [24]. Cardio-
megaly (79.2%) and interstitial and alveolar infiltrates (37.4%)
were the dominant radiological signs, reflecting the extent of
cardiac damage. Echocardiography showed a left ventricular
ejection fraction (LVEF) below 50% in 51.9% of patients,
which is a crucial indicator of cardiac dysfunction. Our data
are lower than those found in the Lubanga study, where LVEF
was impaired in 57% of heart failure patients. However, in the
Sentinel Network study, LVEF was impaired in 42% of cases
[25].

The causes of heart failure were mainly ischemic heart
disease (42.9%), followed by dilated cardiomyopathies
(17.6%), valvular heart diseases (13.2%), and rhythm disor-
ders (12.1%). Sarnak et al. (2002) report a higher risk of car-
diovascular disease in anemic individuals (RR=1.41;
95%CI=1.01-1.95) across the cohort [26].

The mean hemoglobin level was 11.6 +7.15 g/dl, with
slightly lower levels in women (10.5 1.6 g/dl) than in men
(12.02 +1.26 g/dl), whereas Zeidman's study group had a
mean hemoglobin level of 8.9 £1.6 g/dl [12]. Normocytic
anemia was the most common (54.9%), followed by micro-
cytic anemia (44%). Most cases of anemia were mild (73.6%),
moderate (20.9%), or severe (1.1%).

During hospitalization, 5.5% of patients were treated with
iron and 5.5% received a blood transfusion. Treatments were
mainly focused on heart failure and underlying pathologies.
The outcome showed that anemia persisted in 58.7% of pa-
tients, regressed in 17.4%, and was corrected in 23.9%. Car-
diovascular complications included atrial fibrillation (6.6%),
cardiovascular collapse (3.3%), cardiorespiratory arrest
(3.3%), and thromboembolic events (2.2%). The mortality
rate was 15.38%.

The study has some limitations that hindered the precise
determination of the etiology of anemia in the studied patients.
The absence of iron studies prevented the assessment of iron
stores, essential for distinguishing iron-deficiency anemia from
other types of anemia. The lack of reticulocyte count hindered
the evaluation of the bone marrow response to anemia, which is
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crucial for identifying the causes of regenerative and
non-regenerative anemia. The lack of information on vitamin
B12 levels limited the ability to diagnose megaloblastic anemia,
often caused by vitamin B12 deficiency.

The study was conducted in a public hospital frequented
mainly by a low socioeconomic status population. This situa-
tion could influence the results due to socioeconomic factors
that can affect health and access to care, limiting the repre-
sentativeness of the study's conclusions to a broader and more
diverse population. Due to these limitations, the etiology of
anemia remained undetermined in 86% of the study patients.
These gaps highlight the need for more comprehensive data
and a more holistic approach to improve the understanding
and treatment of anemia in this population.

5. Conclusion

This study reveals a significant prevalence of anemia
among hospitalized patients, with important correlations be-
tween anemia and various clinical and socio-economic factors.
Limitations in diagnostic investigations highlight the need for
a more comprehensive assessment and a holistic approach for
a better understanding and management of anemia. The re-
sults underscore the importance of tailored prevention and
treatment strategies to reduce the impact of anemia, particu-
larly among vulnerable populations.
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