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ABSTRACT

This study investigates the prevalence and impact of anemia among pediatric patients diagnosed with dilated
cardiomyopathy (DCM) and congestive heart failure. Anemia is a common comorbidity in these patients, affecting
approximately 64% of cases. The study evaluates the association between anemia and adverse outcomes, including
hospitalizations due to heart failure and mortality rates. Despite the higher incidence of heart failure hospitalizations among
patients with anemia, mortality rates do not show a significant increase. Age does not appear to significantly influence the
prevalence or severity of anemia in this patient population. These findings underscore the importance of addressing anemia
in pediatric patients with DCM and heart failure to mitigate adverse outcomes and improve overall patient care.
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INTRODUCTION

Heart failure (HF) is a significant global health
burden characterized by high mortality and morbidity
rates. While adults with coronary artery disease are
commonly affected, children often experience congenital
heart disease as the leading cause [1]. Recognizing
comorbidities has become increasingly important in
understanding HF due to its widespread occurrence.
Anemia, affecting oxygen-carrying capacity and
exacerbating HF symptoms, emerges as a crucial
consideration[2]. Despite its impact, little is known about
anemia's prevalence and effects on clinical outcomes in
pediatric patients with dilated cardiomyopathy (DCM).
Therapeutic options for children with anemia remain
understudied, particularly their impact on outcomes. This
study aims to investigate the relationship between HF and

anemia in children with DCM, exploring their association
with mortality and morbidity outcomes.

METHODS

This study was conducted following the
guidelines outlined in the Declaration of Helsinki and
received approval from the Medical Association. A
cohort of 58 patients diagnosed with chronic congestive
heart failure associated with dilated cardiomyopathy was
evaluated. Among them, two cases of Bland-White-
Garland Syndrome secondary to myocarditis and five
cases of idiopathic dilated cardiomyopathy were
identified. A retrospective analysis was performed on
these patients, focusing on clinical parameters such as
symptoms onset, mortality due to heart failure, need for
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Transfusions, and physical examination findings
including hepatomegaly, abdominal breathing, and blood
pressure. However, there were no records of ROSS or
NYHA scores available for this retrospective study.
Hospitalization duration for inotropic support during
decompensated heart failure and adjustment of enteral
medications was quantified [3].

Hemoglobin levels were used to determine age
and gender categories, with specific thresholds
established for diagnosing anemia. Periodic measurement
of hemoglobin levels during outpatient clinic visits or
hospital admissions was conducted to monitor anemia in
patients with decompensated heart failure, with blood
transfusions administered as needed. Patients with
congenital heart defects and those with hemoglobin
levels below three were excluded from the study.
Additionally, patients who underwent surgery, received
extracorporeal life support, or had comorbidities such as
kidney, liver, or blood diseases were not included due to
potential iatrogenic influences.

Statistics

Data analysis was performed using the
Statistical Package for the Social Sciences (SPSS)
version 15.0. Descriptive statistics including mean and
standard deviation were reported for each variable, with
statistical significance set at a p-value of less than 0.05.
Mann-Whitney U tests were used for comparing
continuous  variables, and Pearson's correlation

coefficients were calculated to assess the relationship
between anemia severity and age.

RESULTS

Our study investigated the prevalence of anemia
among 58 pediatric patients diagnosed with dilated
cardiomyopathy (DCM) over an average follow-up
period of 3.74 £ 3.69 years. All patients received
treatment for congestive heart failure (CHF), and
hemoglobin levels were not available for three patients.
Among the 55 patients with available follow-up data,
64% developed anemia. Characteristics of patients who
developed anemia versus those who did not are
summarized in Table 1. We analyzed whether the onset
of congestive heart failure was associated with the
development of anemia. Both groups exhibited similar
ages at the onset of DCM (Table 1). Additionally, we
examined the relationship between age at onset and the
severity of anemia to determine if younger age predicts
increased severity. However, no significant correlation
between anemia severity and age was observed (P =
0.229). Patients with anemia experienced significantly
longer hospitalizations for decompensated CHF
compared to non-anemic patients (mean 35.1 vs. 9.97
days, P < 0.05). Despite this, there was no statistically
significant difference in mortality rates between anemic
and non-anemic patients in our study population (23% vs.
15%).

Table 1: Statistical characteristics and clinical features of pediatric congestive heart failure caused by DCM

Patients of A total of 35 Patients without | Value P
all ages anemic patients anemia

Men/women 23/35 12/23 9/22 N.S
Symptoms of heart failure at the age of first 422+57 331+54 521+£6.2 N.S
clinical manifestations (years)

Hospitalizations per year (days) 25.94 + 34.8 35.06 + 21.32 9.97 + 9.65 <0.36
Transfusion is necessary 36 21 0 <0.22
Following-up death 10 6 25 N.S

DISCUSSION:

There is a lack of available data regarding the
prevalence of anemia in pediatric patients with cardiac
failure. Through retrospective analysis, it was found that
64% of patients diagnosed with dilated cardiomyopathy
(DCM) and subsequently developed congestive heart
failure were anemic [4]. This occurrence of anemia in
DCM patients appears to be irrespective of age or gender.
Notably, the severity of anemia does not appear to be
influenced by age. The etiology of anemia in pediatric
patients with congestive heart failure remains unclear,
although various contributing factors have been
suggested [5]. Erythropoietin response to hypoxemia and
reduced perfusion is observed to be low in 66% of heart

failure patients. Factors such as inhibition of angiotensin-
converting enzyme (ACE) and the use of ACE inhibitors
have been implicated in the development of anemia, with
reports indicating that ACE inhibitors can suppress
erythropoietin production and inhibit erythroid precursor
growth. Pediatric patients diagnosed with congestive
heart failure, particularly those with DCM [6], are
commonly prescribed ACE inhibitors. Additionally, it
has been observed that heart failure patients with anemia
experience a 40% hemodilution rate [7,8]. Deficiencies in
iron and vitamin B12, as well as anemia related to
inflammation, have been associated with chronic heart
failure in adults. In adults, higher mortality and morbidity
rates have been reported in individuals with congestive
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heart failure who also suffer from anemia. In our study
population [9], patients were categorized based on
hospitalization rates related to cardiac decompensation,
revealing a significant difference in hospitalization rates
between anemic and non-anemic patients [10]. Anemia
may contribute to increased morbidity in congestive heart
failure by altering ventricular loading. Additionally,
hemodynamic instability associated with anemic heart
failure can exacerbate morbidity. However, despite the
observed differences in hospitalization rates, mortality
rates did not significantly differ between anemic and non-
anemic patients in our study population. Further
investigation is needed to fully understand the impact of
anemia on mortality in pediatric patients diagnosed with
DCM [11]. Currently, there is limited research on the
modification of anemia in pediatric DCM patients, and
the association between anemia and mortality warrants
further examination [12]. In conclusion, anemia poses a
significant challenge in pediatric patients with DCM, as it
is highly prevalent across all age groups. Identifying the
underlying causes of anemia and evaluating the efficacy
of potential treatments to reduce  morbidity,
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