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pattern of congestive heart failure in a kenyan paediatric 
population
JULIUS A OGENG’O, PATRICK M GATONGA, BEDA O OLABU, DIANA K NYAMWEYA, DENNIS ONG’ERA

Abstract
Background: Heart failure in children is a common cause of 
morbidity and mortality, with high socio-economic burden. 
Its pattern varies between countries but reports from Africa 
are few. The data are important to inform management and 
prevention strategies.
Objective: To describe the pattern of congestive heart failure 
in a Kenyan paediatric population.
Methods: This was a retrospective study done at Kenyatta 
National Hospital, Nairobi Kenya. Records of patients aged 
12 years and younger admitted with a diagnosis of heart 
failure between January 2006 and December 2010 were 
examined for mode of diagnosis, age, gender, cause, treat-
ment and outcome. Data were analysed using the Statistical 
Programme for Social Scientists version 16.0 for windows, 
and presented in tables, bar and pie charts.
Results: One hundred and fifty-eight cases (91 male, 67 
female) patients’ records were analysed. The mean age was 
4.7 years, with a peak at 1–3 years. The male:female ratio 
was 1.4:1. All the cases were in New York Heart Association 
(NYHA) class II–IV. Evaluation of infants was based on the 
classification proposed by Ross et al. (1992). Diagnosis was 
made based on symptoms and signs combined with echo-
cardiography (echo) and electrocardiography (ECG) (38%); 
echo alone (12.7%); ECG, echo and chest X-ray (CXR) 
(11.4%); and ECG alone (10.8%). The underlying cause 
was established on the basis of symptoms, signs, blood tests, 
CXR, echo and ECG results. Common causes were infection 
(22.8%), anaemia (17.1%), rheumatic heart disease (14.6%), 
congenital heart disease (13.3%), cardiomyopathy (7.6%), 
tuberculosis and human immunodeficiency virus (6.9% 
each); 77.9% of patients recovered, 13.9% after successful 
surgery, and 7.6% died.
Conclusion: Congestive heart failure is not uncommon in the 
Kenyan paediatric population. It occurs mainly before five 
years of age, and affects boys more than girls. The majority 
are due to infection, anaemia, and rheumatic and congenital 
heart diseases. This differs from those in developed coun-
tries, where congenital heart disease and cardiomyopathy 
predominate. The majority of children usually recover. 
Prudent control of infection and correction of anaemia are 
recommended.
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Congestive heart failure in a paediatric population is a common 
cause of morbidity and mortality and is a serious public health 
concern, with tremendous socio-economic impact.1,2 Its pattern 
varies between and within countries.3-5 In sub-Saharan Africa, 
studies mainly from Nigeria reveal that it accounts for 5.8–9.0% 
of emergency admissions to paediatric units.2,4,5 These causes 
vary between developed and developing countries, age and 
geographical location.6,7 These data are important in diagnosis, 
treatment, prognosis, control and prevention. Reports from 
eastern Africa are, however, scarce and altogether absent for 
Kenya. This study therefore investigated the pattern of congestive 
heart failure in a black Kenyan paediatric population.

methods
This was a retrospective study at Kenyatta National Hospital 
(KNH), Nairobi, Kenya, which is a 1 800-bed capacity teaching 
and eastern African regional referral centre. It receives about 30 
000 paediatric in-patients a year, mainly from black Kenyans 
of middle to lower socio-economic class. This hospital has 
four paediatric cardiologists and 40 paediatric cardiology beds. 
Ethical approval for the study was granted by KNH/University of 
Nairobi Ethics and Research committee. 

Records of patients aged 12 years and younger who were 
admitted to the hospital with heart failure according to New 
York Heart Association (NYHA) classification II–IV between 
January 2006 and December 2010 were retrieved from the 
hospital registry. In infants, diagnosis and classification was 
based on criteria proposed by Ross et al. (1992).8 Patients were 
divided into male and female gender. Each gender category was 
subsequently divided into infants (one year and below), and four 
age groups of three years each, starting at one year. 

Subsequently, the records were examined for cause and 
sub-cause of heart failure based on clinical, echo, ECG, CXR 
and laboratory findings. The causes were divided into six 
categories, namely congenital heart disease (CHD), rheumatic 
heart disease (RHD), anaemia, infections, cardiomyopathy, and 
other. In the categories where there were more than 25 patients, 
they were further subdivided according to specific cause. Those 
cases in whom some data on the parameters above were missing 
were excluded from the study. 

Data obtained were analysed using Statistical Programme 
for Social Scientists (SPSS) version 16.0 for windows, and 
presented in tables, bar and pie charts.

results
One hundred and sixty-five cases were retrieved. Seven were 
excluded from the study: four in whom age, and three in whom 
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the cause of heart disease was not recorded. One hundred and 
fifty-eight cases (91 males, 67 females) were analysed.

Diagnosis was made on the basis of symptoms and signs. In 
infants, these were feeding difficulties, increased fatiguability, 
tachynoea, intercostal retraction, dysponoea, grunting, 
tachycardia, gallop rhythm, cyanosis, rales and hepatomegaly. 
In older children, the symptoms and signs included exercise 
intolerance, somnolence, anorexia, tachypnoea, dyspnoea, 
orthopnoea, cough, wheezing, rales, gallop rhythm, oedema, 
hepatomegaly, and raised jugular venous pressure. The most 
common investigations used to complement clinical diagnosis 
were echocardiography combined with ECG (43.0%), and echo 
alone (12.6%). Echo, ECG and CXR were done in 11.4 %, and 
ECG alone in 10.8% (Fig. 1).

Routine laboratory tests done for all patients included total 
blood count (TBC), peripheral blood film (PBF), and urea, 
electrolytes and creatinine (U/E/Cs) levels. Specific tests done 
were brain natriuretic peptide (BNP) (12.6%), C-reactive protein 
(CRP) (11.4%), tumour necrotic factor (TNF) alpha (11.4%), 
human immunodeficiency virus (HIV) ELISA (13.8%), CD4 
counts (13.8%), and blood cultures (13.3%). The Mantoux test 
was done in those suspected to have tuberculosis.

The mean age of these patients was 4.7 years, peaking at 
1–3 years (range: 2 months – 12 years). The male:female ratio 
was 1.4:1, and the male predominance persisted through all age 
groups (Fig. 2).

The most common single cause was infections (22.8%). 
Among these, the infections recorded were pneumonia (50%), 
upper airway (19.4%), throat (16.7%), and urinary tract (13.9%) 
infections. Anaemia (17.1%) was the second most common 
cause. The anaemia was due to malaria (48.2%), helminthiasis 
(22.2%), malnutrition (14.8%), and sickle cell disease (14.8%). 
Other causes included rheumatic (14.6%) and congenital (13.3%) 
heart disease, cardiomyopathy (7.6%), tuberculosis and HIV 
(6.9%) (Table 1). 

Eleven (7.0%) of the cases had multiple causes; six more 
than one, and five more than two. In six cases (3.8%), HIV was 
combined with tuberculosis. In five cases (3.2%), there were 
more than two causes: three in which bacterial infection was 
combined with cardiomyopathy and HIV, and two in which there 
was malaria, anaemia and infection.

Treatment comprised appropriate correction of cause of heart 
failure, such as treatment of infection with antibiotics, blood 

transfusion and haemantics to treat anaemia, and correction 
of malnutrition with nutritional supplements. Heart failure 
was treated with diuretics, β-blockers, angiotensin converting 
enzyme (ACE) inhibitors and digoxin in various combinations. 
Successful surgical correction was done on 11 of those with 
CHD (7.6%) and 10 of those with RHD (6.3%). The remaining 
23 cases of CHD and RHD (14.5%) were referred to other 
centres for surgery and were lost to follow up. Overall, 77.9% of 
patients recovered and only 7.6% died while in hospital. 

discussion
Observations of the current study reveal that heart failure 
constitutes about 1:1 000 of paediatric hospital admissions. It 
is difficult to compare rates among hospitals due to different 
hospital sizes, paediatric age limit, diagnostic criteria, age 
distribution and profile of causes.

The modes of diagnosis combining clinical symptoms, 
signs and investigations are concordant with those practiced 
elsewhere.9,10 This implies that detection rates are comparable to 
those in other centres. Accordingly, any differences may result 
from other factors, probably related to age and cause.

The mean age at presentation was 4.7 years, comparable 
to the 3.7 ± 3.5 years reported from Nigeria.2 Notably, this is 
beyond infancy and is commensurate with observations that 
congenital defects constitute less than acquired causes of heart 
failure. In developed countries where congenital heart disease 
is the leading cause,1,9,11 the mean age is much lower. The mean 
age is also affected by one-year survival rates and is dependent 

TABLE 1. DISTRIBUTION OF CAUSES AMONG CONGESTIVE 
HEART FAILURE PAEDIATRIC PATIENTS

Cause

Distribution

Male Female Total %

Infections 20 16 36 22.8

Anaemia 17 10 27 17.1

Rheumatic heart disease 12 11 23 14.6

Congenital heart disease 10 11 21 13.3

Cardiomyopathy 5 7 12 7.6

Tuberculosis 5 6 11 6.9

HIV 8 3 11 6.9

Adenoid hypertrophy 2 1 3 1.9

Rickets 1 2 3 1.9

More than one cause 6 0 6 3.8

More than two causes 5 0 5 3.2

Total 91 67 158 100

mode(s) of diagnosis

43%

13%
11%

11%

9%

7%
6%

ECG and echo

Echocardiography 
(echo) alone
Chest X-ray, 
ECG and echo
Electrocardiography 
(ECG) alone

Chest X-ray alone

Chest X-ray and ECG

Chest X-ray and echo

Fig. 1. modes of diagnosis of paediatric heart failure.

Fig. 2. gender distribution by age.
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on cause.11 Accordingly, age distribution is expected to vary 
between countries and centres.

The 1.4:1 male-to-female ratio recorded in the present study 
is comparable to the 1.5:1 for Nigeria,2 suggesting relative 
uniformity in gender-related factors affecting the distribution of 
congestive heart failure in a Kenyan paediatric population.

Infection was the leading cause of heart failure, followed by 
anaemia, and rheumatic and congenital heart diseases. This is at 
variance with literature reports from developed countries where 
most causes are congenital heart disease and cardiomyopathy.1,3 It 
however resembles results from Ibadan in Nigeria.12 Several other 
studies support variations in the leading causes of heart failure 
in children between developed and developing countries (Table 
2). These variations may be due to differences in awareness of 
preventive measures and access to healthcare services.

The infections most frequently associated with cardiac 
failure were pneumonia, upper respiratory and throat infections. 
This is concordant with reports from African countries where 
respiratory infection constitutes a significant cause of heart 
failure.12 Interestingly, the situation observed here resembles that 
which was obtained in the United Kingdom in the middle of the 
last century, when bronchitis, pneumonia and other respiratory 
infections were the most frequent causes of heart failure.14 

A remarkable observation of the present study was that 
HIV in isolation or combination was associated with heart 
failure in 12.7% of the patients. This is commensurate with 
other studies, which reported that heart diseases such as 
pericarditis, myocarditis, cardiomyopathy and endocarditis were 
associated with HIV infection.15,16 The pathogenesis of heart 
muscle insufficiency probably involves the direct effects of 
the virus on the heart, an inflammatory response of the host 
myocardium to the virus, and the presence of auto-antibodies, 
as well as decreased immunity, which makes them more prone 
to infection.17 HIV is endemic in Kenya, and its high association 
with heart failure suggests that it should always be considered an 
important differential diagnosis, and that control of the disease 
is important in reducing heart failure.

Tuberculosis in HIV-negative patients was associated with 
heart failure in 6.9% of cases. This appears in tandem with 
increasing reports of tuberculous pericarditis and myocarditis 
with no evidence of HIV, and disseminated TB.18 Accordingly, as 
suggested before, myocardial involvement should be suspected as 
a cause of congestive cardiac failure in any patient with features 
of TB.19 Indeed, myocardial TB is well recognised and there are 
cases where cardiac TB presents with congestive cardiac failure.20

Tuberculosis is a common problem in Kenya. Its association 
with congestive heart failure is important for two reasons. Firstly, 
patients with TB should be monitored for cardiac involvement. 
Secondly, in heart failure patients, TB should be considered an 
important differential diagnosis.

Anaemia was the second most frequent cause of heart failure, 
affecting 17.1% of the children, again in sharp contrast with 
reports from developed countries (Table 2). This is, however, 
lower than the 28–46% reported from Nigeria.5,12 The contrast 
between European and African countries is concordant with the 
suggestion that causes of congestive heart failure in a Kenyan 
paediatric population depend on the stage of epidemiological 
transaction. The anaemia, similar to literature reports,21 was 
multifactorial, being caused by malaria, intestinal helminths, 
poor nutritional status, and haemoglobinopathy. These imply that 
a multi-prong approach to the control of anaemia constitutes a 
major step in mitigating heart failure.

Rheumatic heart disease is highly prevalent in Kenya, causing 
32% of adult heart failure.22,23 In the current study, it constituted 
14.6% of heart failure. It was notably higher than the 1% reported 
in Nigeria.5,12 This implies that control of rheumatic heart 
disease, for example, by prudent treatment of throat infections 
would substantially reduce congestive heart failure in a Kenyan 
paediatric population due to acquired causes. Pertinent to this 
suggestion are reports from developed countries indicating that 
RHD is no longer a significant cause of CCF.1,11 

Congenital heart disease is the most important cause of infant 
heart failure in developed countries.1,3 In the current study, it 
ranks fourth but constitutes 13.3%, slightly higher than the 
10.5% reported in a Nigerian study.5 This is in tandem with 
reports that CHD are common in Kenya,24 and indicates that it 
already constitutes a significant cause of heart failure. 

Cardiomyopathy is the major cause of heart failure among 
children with normal hearts in developed countries.1,9,11 In the 
current study, it constituted 7.6%. This, while lower than the 
figures reported for developed countries, is higher than implied 
in reports from another African country in which it is not 
listed among the causes of heart failure.5,12 The other causes, 
namely adenoids and rickets, are also concordant with literature 
reports.25,26 

The treatment modalities provided in KNH are in tandem with 
conventional practice.10 Mortality rate in this series was 7.7%. 
This is much lower than the 24% reported in Nigeria12 and 14% 
in Belgium.9 Outcomes of heart failure are difficult to compare 
because of different aetiological factors and accessibility to 
healthcare facilities. For example, in developed countries, most 
babies with CHD receive early surgical intervention,27 while 
in Kenya, a significant number may miss the opportunity to 
have optimal surgical care.24 Notably, however, the observation 
that cardiomyopathy which is known to have a relatively poor 
outcome,28 constitutes only a small proportion of cases, may 
partly explain the comparatively low mortality rate. Indeed, 
mortality rates have been reported to depend on the cause.9 This 
implies that with control of infection, the outcome of congestive 
cardiac failure may improve.

TABLE 2. CAUSES OF PEDIATRIC HEART FAILURE IN DIFFERENT COUNTRIES

Author Population Top four causes (%)

Adekambi et al. 20075 Nigerian Anaemia (46), infection (29), anaemia + infection (11.5), CHD (10.5)

Massin et al. 20089 Belgian CHD (51.6), cardiomyopathy (19.4), RHD (10.5), pericardits (5.6)

Andrews et al. 200811 United Kingdom Cardiomyopathy (55.8), myocardits (19.6), arrythmia (5.6), anthracycline toxicity (4.0)

Borzouee et al. 200813 Iranian CHD (76), RHD (16.1), cardiomyopathy (4.0), other (3.8)

Current study Kenyan Infection (22.8), anaemia (17.1), rheumatic heart disease (14.6), congenital heart disease (13.3)
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Conclusion
Congestive heart failure is not uncommon in the Kenyan 
paediatric population. It occurs mainly before five years of age 
years and affects boys more than girls. The majority are due to 
infection, anaemia, and rheumatic and congenital heart diseases. 
This differs from those in developed countries, where congenital 
heart disease and cardiomyopathy predominate. The majority 
of children usually recover. Prudent control of infection and 
correction of anaemia are recommended.

We are grateful to the KNH hospital registry for providing records, and 
Antonina Odock for typing the manuscript.
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