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BACKGROUND: HeartFailure (HF) is a progressive clinical
and pathophysiological syndrome caused by cardiovascular and
noncardiovascular abnormalities. Childhood HF has not been
well studied in Sub-Sharan Africa, particularly in Ethiopia.
Hence, this study aimed at describing the pattern and outcome of
pediatrics HF at a referral-teaching hospital.
METHODS: Medical records of 216 HFchildren aged 2months
to 14 years, and admitted between January 2014 and January
2016 were reviewed. Clinical information was collected, analyzed
and presented in tables and pie charts.
RESULTS: A total of 2000 children were admitted to Hawassa
University Hospital during the study period. HF accounted for
10.8% (216) of pediatrics admissions, 51.9% males. The median
age of the study subjects was 6years. Functionally, NYHA/Ross
class III and IV consisted 65(30.1%) and 139(64.4%) of HF.
Structural heart diseasewas the commonest cause of HF,
144(66.7%): Rheumatic heart disease (RHD),75(52%), and
congenital heart disease (CHD),64(44.5%). Anemia and renal
cases contributed to 50(23.1) and 12(5.6%) of HF.CHD was
predominantly documented in <5years. Pneumonia 66(42.9%),
and infective endocarditis 29(18.8%) were the common
precipitating/comorbid conditions with HF.Thecase fatality rate
of HF was 13.9 %( 30).
CONCLUSION: In this study, HF accounted for a tenth of
pediatrics admissions. Structural heart disease was the
commonest cause of heart failure. CHD and RHD affected
predominantly children of <5years of age and >5 years of age.
Echocardiographic screening of HF cases for structural heart
disease and optimal care for patients with underlying structural
heart disease are recommended.
KEYWORDS: Heart failure, children, pattern,outcome,Ethiopia
INTRODUCTION
Heart Failure(HF) is a progressive clinical and pathophysiological
syndrome caused by cardiovascular and noncardiovascular
abnormalities (1). Childhood cardiovascular disorders including HF
are associated with high morbidity and mortality especially in subSaharan Africa where palliative and definitive treatments seem far
from reach (2-5).
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Causes of HF are significantly different in
children, and many cases are due to congenital
malformations such as left-to-right shunts
(6).Cardiomyopathies are common causes of HF
in developed nations, though not all present with
HF (7-8).The developing countries have a double
burden of HF causes: congenital heart disease,
myocarditis and cardiomyopathies with additional
burden of rheumatic heart disease, nutritional
problems and tropical diseases. Although, the
exact prevalence of HF in children is not known
in developing countries due to limited data (9-10).
Pediatrics HF incurs a considerable treatment cost
than adult population because of a longer hospital
stay and increased procedure requirement. This in
turn affects the structure and the economic
productivity of families (1,11).
Clinical features suggestive of HF in infants
include tachypnea, feeding difficulty, diaphoresis,
irritability with poor feeding and even refusal of
feeds. Edema of face and limbs is uncommon in
infants and young children. Tachycardia,
tachypnea, gallop rhythm and hepatomegaly are
features of HF in infants. Older children and
adolescents presentwith fatigue, effort intolerance,
dyspnea, orthopnea, abdominal pain, dependent
edema and ascites. The New York Heart
Association (NYHA) HF classification isnot
readily applicable to younger children (12). The
modified Ross classification is used for HF
severity classification in children (13).
Transthoracic echocardiography is indicated in all
cases of pediatric HF to exclude possible
structural
disease.
Chest
X-ray,
electrocardiography, tests for infectious or
precipitating factors are also indicated (10,12).
Pediatrics HF management principles are
developed from a combination of clinical
experience, small scale studies and extrapolation
of adult studies (14). Treatment principles include
treatment of the cause, correction of any
precipitating event and alleviation of systemic or
pulmonary congestion. Precipitating factors
include infections, anemia, drug discontinuation,
infective endocarditis and rheumatic recurrence
(12).
The status of HF in children is not well
studied in Sub-Saharan Africa with very limited
reports and only a single study from Ethiopia (10,
DOI: http://dx.doi.org/10.4314/ejhs.v29i1.2
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15-16). We aimed at describing the clinical
characteristics of pediatrics HF at a tertiary
hospital in Hawassa, Southern Ethiopia. The study
will provide additional knowledge to the
underdocumented pediatrics HF and also serves as
a resource information for future intervention.
METHODS
Study area: The study was conducted in the
Department of Pediatrics and Child Health,
Hawassa
UniversityComprehensive
Specializedhospital. The hospital is located in
Hawassa City, 275 km south of Ethiopia’s capital
city-AddisAbaba. The hospital is a referral and
tertiary teaching center. The department has a
cardiac unit staffed with trained Pediatric
echocardiographer
with
Echocardiography
machines (2-D, M-mode and color Doppler
imaging facilities), electrocardiography and
radiology imaging services.
Study Design: Medical records of study subjects
were retrieved from the central medical
recordsarchive.Demographic,clinicalandechocardi
ographicdata were collected from medical records
of study subjects using questionnaires developed.
Study population: All pediatric HF cases who
were
admitted
to
Hawassa
University
Comprehensive Specialized Hospital (HUCSH)
between January2014 and January 2016were
included in the study.
Inclusion criteria: All admitted pediatrics HF
cases aged 2months to 14years were included.
Exclusion criteria: Patients with incomplete
medical records and patients with suspected
structural heart disease with no echocardiography
report were excluded from the study.
A sample size of 214 was calculated based on the
assumptions of 16.7% HF admissions (15), 95%
confidence interval with 5% margin of error.
However all 216 HF study subjects fulling the
predefined criteria during the study period were
included in the study.
Operational definitions: Heart failure was
defined by simultaneous presence of 3 or all of
the criteria:
1. tender hepatomegaly- with liver edge
palpable 3cm below the right costal margin
along the midclavicular line.
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2. Significant tachycardia for age (heart rate
>160 bpm in infancy, >140 bpm at the age
of 2 years, >120 bpm the age of 4 years, and
>100 bpm above 6 years of age).
3. significant tachypnea for age (respiratory rate
>60/min in newborn, 2months up to 12
months >50/min, 1year and above 40/min).
4. cardiomegaly (cardiothoracic ratio >60%
in <5 year of age and >50% in >5 years of
age) (17).
Severity of HF was assessed by New York Heart
Association (NYHA) or modified Ross
classification for younger children (13,18).
Structural heart disease was defined as a disease
of the heart that is either congenital (present from
birth) oracquired (19). Diagnosis of pneumonia in
HF patients was considered if fever, elevated
white bloodcount for age, and chest x-ray
evidence ofinfiltrates were documented (20).
Severe acute malnutrition was defined by a very
low weight forheight (below -3z scores of the
median WHO growth standards), by visible
severe wasting, or by thepresence of nutritional
edema (21). Anemia was defined when
hemoglobin
concentration
was
<11g/dl,
<11.5g/dl, and <12g/dl inunder five years, 511years and 12-14 years of agerespectively (22).
Outcome refers to the hospital discharge outcome
of patients. World heart federation and other
standard criteria were used fordiagnosis and
classification of rheumatic heartdisease and
congenital heart disease (23,24).
Statistical methods: Data were double entered
into excel spread sheet and transferred into SPSS
software version 20for analysis. Descriptive
statistics were usedto analyzevariables.
Ethics: Ethical clearance was obtained from
institutional review board of College of Medicine
and Health Sciences, Hawassa University. Written
permission was obtained from Hawassa
University comprehensive specialized hospital
administration for retrieving medical records of
study subjects.

age to HUCSH in the two years period (January
2014-January 2016). HF accounted for
10.8%(216) of pediatric inpatient admissions. The
gender composition was comparable, 112 (51.9%)
were males with male to female ratio of 1.1:1.
The median age of the study subjects was 6years.
Children above the age of 5 years dominated the
study population, 124 (57.4%).
The most common presenting symptoms
were cough, feeding interruption, body swelling
and fast breathing in 60(27.8%), 55(25.5%),
34(15.7%) and 29(13.4%) of the cases. The
majority of the patients had moderate to severe
symptoms with NYHA/Ross class III and IV
comprising 65(30.1%) and 139(64.4%) of HF
cases (Table 1). Pneumonia and infective
endocarditis were the common precipitating
factors for HF in 66(42.9%) and 29(18.8%) of the
study subjects.
Causes of heart failure: Structural heart disease
was the commonest cause of heart failure,
144(66.7%) of HF cases. Anemia and renal causes
contributed for 50(23.1) and 12(5.6%) of HF
cases. Hypertension related to acute post
streptococcal glomerulonephritis was the cause
for renal cases.
Rheumatic valvular heart disease (RHD) and
congenital heart disease contributed to 75(52%)
and 64(44.5%) of children with structural heart
disease. Other causes like cardiomyopathies
constituted only 5(3.5%) of HF cases (Figure 1).
Mitral and aortic valves were severely affected by
rheumatic heart disease and almost all (96.2%) of
RHD cases had moderate to severe valvular
insufficiency.
Eighty three (57.6%) of children with
structural heart disease were aged 5years and
above. All RHD cases were documented in
children above 5years of age. CHD was
documented in 41(64%), 14(21.9%) and 9(14%)
of HF cases among children aged between 2
months and 24 months, 24 months to five years,
and above 5years of age, respectively. Ventricular
septal defect was the commonest CHD, 25(39%).
Multiple CHDs comprising ASD with VSD, VSD
with PDA, VSD and PS with D-TGA etc
contributed to 18(28%) of CHDs. Others
including tricuspid atresia accounted for 7(10.9%)
of CHD (Figure 2). Anemia was the second most

RESULTS
Clinical characteristics: Atotal of 2000 children
were admitted between 2 months and 14 years of
DOI: http://dx.doi.org/10.4314/ejhs.v29i1.2
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and megaloblastic anemia contributed to 18(36%),
15(30%) and 13(26%) of anemia cases.

Table 1: Clinical characteristics of Pediatric heart failure at Hawassa University Comprehensive
Specialized Hospital, January 2014- January 2016
Variable
Age in years (n=216)
<2
2-5
5-10
>10
Sex (n=216)
Male
Female
Presenting Symptom (n=216)
Cough
Fast breathing
Feeding interruption
Body swelling
Easy fatigability
Fever
Others*
Heart failure cause (n=216)
Structural heart disease
Anemia
Renal cause(hypertension)
Corpulmonale
Others+
Functional Classification
(NYHA/Modified Ross) (n=216)
Class IV
Class III
Class II
Precipitating factor/comorbidity(n=154)
Pneumonia
Infective endocarditis
Severe acute malnutrition
Down syndrome
Others++
Outcome (n=216)
Improved
Self-discharged against medical
advice
Died
*

Frequency(n)

Percentage (%)

54
38
56
68

25
17.6
25.9
31.5

112
104

51.9
48.1

60
29
55
34
22
4
12

27.8
13.4
25.5
15.7
10.2
1.9
5.5

144
50
12
5
5

66.7
23.1
5.6
2.3
2.3

65
139
12

30.1
64.3
5.6

66
29
10
19
30

42.9
18.8
6.5
12.3
19.4

178
8

82.4
3.7

30

13.9

include orthopnea, palpitation, and paroxysmal nocturnal dyspnea; +include tuberculous pericarditis, malnutrition;
++
- Arrhythmias, rheumatic recurrence
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others
5(3.5%)
CHD
64(44.5%)

RHD
75(52%)
Figure 1: Pattern of structural heart disease in childhood heart failure at Hawassa University
Comprehensive specialized hospital, January 2014- Janurary2016 .
Others 7(10.9%)

Multiple…

AVSD 6(9.4%)

VSD 25(39%)

PDA 8(12.5)

Figure 2:Pattern of congenital heart disease among children with heart failure at Hawassa University
Comprehensive Specialized Hospital, January 2014- January 2016
Treatment and Outcome: Various combinations
of diuretics, angiotensin converting enzyme
inhibitors, β-blockers and digoxin were used to
treat HF. Outof 216 HF cases, 30 died making a
case fatality rate of 13.9%. One hundred seventy
eight (82.4%) were discharged improved, and
8(3.7%) left the hospital against medical advice.
Twenty eight (93.3%) of deaths were documented
among patients with structural heart disease. CHD
and RHD accounted for 14 deaths each.
DISCUSSION
Heart failure accounted for 10.8 % (95% CI 9.5,
12.2) of pediatric admissions in this study. This is
higher than reports from the United Kingdom and
Ireland, Nigeria, Kenya and Ethiopia (7,10,17).
However, it islower than a study conducted in
Nigeria (15). It is comparable to a Belgian study
(10.4%) (25). Differences could be attributed to
the difference in the age of inclusionand the
capacityof the hospitals. A report from the United
DOI: http://dx.doi.org/10.4314/ejhs.v29i1.2

Kingdom and Ireland was collected from multiple
cardiac centers on a prospective basis and that
might have contributed to the noted difference.
In this study, the majority of HF patients are
aged 5 years and above with comparable gender
composition. Age distribution is in agreement
with Ethiopian study but our study subjects are
older than Kenyan and Nigerian report (10,15,16).
The reason for older age could be the high
occurrence of rheumatic heart disease above 5
years of age in our study and the high RHD
burden in Ethiopia (26). Additionally,diagnosis of
HF in young children could be difficult owing to
the similarity of HF symptoms to pneumonia,
reactive airway disease and viral respiratory
infections and these resulting in misclassification
of final patients’ diagnosis. In underprivileged
setting like ours young children with severe
congenital heart disease could also dieof the
underlying disease early (12,13).
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In our study, the majority of patients were in
NYHA/Ross class III and IV. This is similar to
studies conducted in Ethiopia, Kenya and
Belgium. In a Nigerian study, class I and II
NYHA dominate (10,15,16,25). The difference
could be attributed to the high occurrence of
structural heart disease in our case which depletes
the reserve of the heart for acute crisis state and
HF in Nigerian report followed infectious diseases
in normally structured heart (27,28).
Pneumonia was the commonest comorbid or
precipitating condition for HF in our study.
This is in agreement with other studies in children
with structural heart disease (16,17,29,30). The
increased pulmonary circulation in HF was
ascribed as a cause for pneumonia (29,31). IE was
also a common precipitator for HF in our study.
This is similar to reports from Kenya and Ethiopia
(32,33). Infective endocarditis complicates
patients with structural heart disease and
commonly results in heart failure.
Regarding causes of HF, structural heart
disease was documented as the commonest cause
in our study. This is in agreement with another
study from Ethiopia (16). This is opposed to the
other Sub-Saharan studies where infectious causes
dominated (10,17,29,34). Studies from developed
nations have documented congenital heart disease
and cardiomyopathies as common cause for HF
(7, 25). Significant reduction of infectious
diseases, community addressed primary health
education, early diagnosis and treatment of
common childhood infectious diseases at primary
health care unitby health extension workers in
Ethiopia could explain the absence of infectious
etiologies as a causeof HF in our study (35-38).
The difference could also be attributed to
differences in level of diagnosis, care and
treatment for congenital heart disease where CHD
cases are underestimated in Africa owing to poor
outcome (39). Childhood HF could also mirror the
high burden of rheumatic heart disease in
Ethiopia(26).
The
estimated
CHD
or
cardiovascular congenital defects prevalence in
Ethiopia is 7.9/1000 live births (40). Our finding
calls for more robust community based studies to
document the true burden of CHD and HF. The
types of CHD in our study are similar to reports
from other studies (16,17,29).
DOI: http://dx.doi.org/10.4314/ejhs.v29i1.2
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Anemia was the second common cause of
HF in our study, and this is in agreement with
findings from Nigeria and Kenya (10,15,17). This
goes in line with the high prevalence of childhood
anemia in Ethiopia, and also with the reported
nutritional anemias occurrence mong patients
with structural heart disease (41,42). Our finding
of renal causes is comparable to report from
Nigeria (17). Untreated hypertension following
acute glomerulonephritis is reported to result in
HF.
In this study, the case fatality rate was
13.9%. It is lower than reports from Nigeria and
Ethiopia (15,16), but higher than a report from
Kenya (10). Higher fatality rates from Nigeria
might be related to infectious diseases and its
prognosis. The high occurrence of severe acute
malnutrition in a study conducted at Addis Ababa
could also explain the noted high mortality. A
lower case fatality identified in Kenya could be
attributed to the availability of better care and
surgical intervention for children with structural
heart disease in their setting.
Our study has several limitations. It is a
single center and hospital based study. It is likely
that only patients with moderate and severe
symptoms presented to our hospital, and this
might not reflect the full context of the disease in
the community/nation. Moreover, our study is
retrospective, and many important variables were
missing thus making the detailed analysis of
determinant variables difficult. Nevertheless, this
study provides the deviating pattern of pediatrics
heart failure in Ethiopia from that of sub-Saharan
African countries with structural heart disease
being the commonest cause. It also calls for more
large scalemulticenter studies to document the
real burden of pediatrics heart failure and gives
insight into the needed future intervention. In this
study, heart failure accounted for a tenth of
pediatrics admissions. Structural heart disease was
the commonest cause of heart failure. CHD and
RHD affected predominantly children ofless than
5 years of age and those above 5 years of age.
Echocardiographic based screening of HF patients
for structural heart disease and targeted treatment
ofHF cases with underlying structural heart
disease are recommended.
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