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ABSTRACT of patients who were admitted to Basra Maternity and
Children Hospital and Basra General Hospital from
Objective: A case-control study was carried out to October 2014 till April 2015.

assess the nutritional status of infants and children with Methods: Detailed history was taken from all patients
congenital heart diseases, and study selected variables including; identity, presentingsymptoms, age atdiagnosis
as age, sex, types of congenital heart diseases, and and type of congenital heart diseases, treatment and

family history in relation to the nutritional variables feeding history as well as echocardiography reports were
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reviewed. Systemic and general examinations including
anthropometric measurements were carried out for all
infants and children recruited in the study. Nutritional
status was assessed based on WHO/National Center
for Health Statistics, and malnutrition was considered
when: weight for age, weight for height/length and
height for age Z score < -2, as well as proportions of
underweight, wasting and stunting were assessed.

Results: A total of 54 patients with congenital heart
diseases were included in this study; 33 (61.1%) were
males and 21 (38.9%) were females, and 58 infants and
children were aged and sex matched as a control group.
The mean weight, height/length and head circumference
of patients with congenital heart diseases were (7.1 kg,
66.8 cm, 41.8 cm) respectively, which is significantly
lower than control group (9.9 kg, 75.7 cm, 44 cm),
p-value<0.05. Current study revealed that; 44.4% of
patients with congenital heart diseases had wasting
and 38.9% had stunting with significant p-value=0.000.
The wasting was more common in infants and children
with acyanotic congenital heart diseases (63.3%,), while
stunting was more in cyanotic congenital heart diseases
(70.8%). Wasting and stunting significantly were more
common in patients kept on anti-failure therapy (37.0%
and 29.6%, respectively) than those without medical
treatment, p-value=0.000. Only 5.6% of patients with
congenital heart diseases seek medical advice for poor
weight gain, and the majority presented with symptoms
related to congenital heart diseases like breathlessness
and cyanosis with p-value=0.001.

Conclusions: Malnutrition remains a problem among
symptomatic infants and children with congenital
heart diseases, so particular attention is required for
early diagnosis, medical and surgical intervention and
dietary management of those children to restore normal
growth.

INTRODUCTION

Congenital heartdisease (CHD)isamajor globalhealth
problem. Twenty-eight percent of all major congenital
anomalies consist of heart defects." The prevalence of
malnutrition in children with congenital heart diseases
being as high as 64% in developed countries of the
world. The problem is more severe in the developing
regions, where malnutrition is common even in
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otherwise normal children.? For infants with congenital
heart disease, poor growth is a common co-morbidity
that may have multiple factors including hemodynamic
abnormalities related to cardiac physiology and disease
severity, inadequate nutrient intake, gastrointestinal
malabsorption, neurologic insults, and presumed
increase in energy expenditure. Inadequate caloric
intake appears to be the most important cause of growth
failure in CHD. It may be due to anorexia, dyspnea and
tachypnea.’ Acute or chronic malnutrition occurred in
70% or more of patients with cyanotic CHD and those
with congestive HF, but only in 30% in patients with
neither.? Improved dietary intake and consequent catch-
up growth have been documented in these patients even
with simple nutritional counseling.*

METHODS

This case-control study was carried out to assess
the nutritional status of infants and children with
the diagnosis of congenital heart diseases, who were
admitted to Basra Maternity and Children Hospital and
Basra General Hospital, or visited pediatric emergency
room between October 2014 and first of April 2015. A
total of 54 patients, aged 1-36 months; 33 males and
21 females were included in the study, and 58 healthy
infants and children, age and sex matched, were selected
from infants and children visiting hospital for mild
illnesses or those children referred for echocardiography
examination with normal reports were enrolled as a
control group.

Exclusive criteria:
- History of prematurity,
retardation.
- Known genetic malformations, dysmorphic features,
and significant neurologic disability like cerebral palsy.

intrauterine  growth

The echocardiography reports of all infants and
children enrolled in this study were reviewed, and a new
examination was carried out when required. CHD was
classified according to American Heart Association into
cyanotic and a cyanotic lesions.” As well as physical
examination was carried out including systemic, general
examination and anthropometric measurements; were
assessed and applied to appropriate Z-score charts.
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Commonly used anthropometric indices are: weight-
for-age (WFA), length-for-age or height-for-age
(HFA) and weight-for-length or weight-for-height
(WFH), to identify underweight, stunting and wasting,
respectively. Each of these nutritional indicators is
expressed in standard deviation units from the median
of the reference population and further classification
accordingly as mild (< -1 to > 2 SD), moderate (<-2 to
>-3 SD) or severe (<-3 SD) malnutrition.®

Data were analyzed using SPSS program Version 18,
expressed by mean and standard deviation, a comparison
of proportions was performed using Chi-square test,
t-test and fisher exact test. For all tests p-value of <0.05
was considered as statistically significant.

RESULTS

Selected characteristics of studied patients: The
mean ages of studied patients and control group was
1.98+£1.32 and 1.79£1.16 months respectively, and
81.4% of patients were younger than 18 months. The
percentage of patients presented with breathlessness and

poor weight gain was 46.3%, and only 5.6% presented
with a complaint of poor weight gain. Breast feeding
was recorded in 14.8% of patients, and 9.3% of children
presented with late diagnosis and positive family history
of CHD, Table 1.

Distribution of congenital heart diseases in the
studied children: Acyanotic lesions as VSD, ASD, and
PDA constitute 55.6%, with VSD account for 33.4%
of all lesions, and cyanotic lesions as transposition of
great arteries (TGA), Tetralogy of Fallot and Ebstein
anomaly account 44.4%, Tetralogy of Fallot was the
most common type of cyanotic CHD 20.4% as shown
in Table 2.

Growth parameters of patients and control group:
Mean weight, length or height, and head circumference
of patients with CHD were significantly lower than
control group with significant p-value <0.000, Table 3.

Nutritional status of cases and controls:
Significantly higher frequency of moderate and severe

Characteristics Variables No. %
Male 33 61.1
Sex

Female 21 38.9
1-6 31 57.4

Age (months) 6-18 13 24
18-36 10 18.6

Breathlessness and cyanosis 13 24.1

Clinical ) Breathlessness and poor weight gain 25 46.3
inical presentation Breathlessness 11 20.3
Cyanosis 2 3.7

Poor weight gain 3 5.6
Breast feeding 8 14.8

Feeding pattern Bottle feeding 19 35.1
Mixed feeding 4 7.4

Complimentary feeding 23 42.5
A of di ) <3 29 53.7
ge of diagnosis 16 20 37

(months)
>6 5 9.3
o Positive 5 9.3
Family history of CHD 5

Negative 49 90.7

Table 1. Selected characteristics of patients with CHD.
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Type of CHD No. %
Ventricular septal defects (VSD) 18 334
Acyanotic (No. 30, 55.6%) Atrial septal defects (ASD) 12.9
Patent ductus arteriosus (PDA) 5 9.2
Tetralogy of fallot (TOF) 11 20.4
. Transposition of great arteries
o
Cyanotic (No. 24, 44.4%) (TGA) 7 12.9
Ebstein anomaly (EA) 6 11.1
Total 54 100
Table 2. Types of congenital heart diseases in studied patients.
Cases Controls
Indicators *p-value
No. % No. %
Normal 14 25.9 49 84.5
) Mild 16 29.6 9 15.5
Wasting <0.05
Moderate 10 18.5 0 0.0
Severe 14 259 0 0.0
Normal 2 3.7 45 77.6
) Mild 28 51.9 13 22.4
Underweight <0.05
Moderate 11 20.4 0 0.0
Severe 13 24.1 0 0.0
Normal 11 20.4 52 89.7
Mild 22 40.7 6 10.3
Stunting ! <0.05
Moderate 7 13.0 0 0.0
Severe 14 259 0 0.0

*Exact fisher test

Table 4. Nutritional indicators among cases and control group.

wasting, underweight and stunting in children with
CHD (p-value <0.05), as well as normal weight/
length, weight/age, height/age percentage was reported
in patients with CHD (25.9%, 3.7%, and 20.4%) and
control group (84.5%, 77.6% and 89.7%) respectively,
with significant p-value <0.05, Table 4.

Mean +SD
Variables p-value
Cases Control

Weight (kg) 71432 9.9+3.5 | 0.000

Length or height 66.8£16.9 | 75.7+12.5 | 0.000
(cm)

Head circumference | 1 ¢ 4o | 440445 | 0.000
(cm)

Table 3. Growth parameters of patients
and control group.
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Nutritional status of patients with CHD in relation
to selected patients variables: It was found that higher
frequency of studied children were on anti-failure
therapy; significantly wasted, underweight and stunted
than those children without anti-failure therapy, as well
as stunting was more frequent in cyanotic lesions while
wasting was more common in acyanotic CHD, with
significant p-value of 0.000 and 0.006 respectively,
Table 5.

Logistic regression analysis: The selected variables
included in the study were subjected to logistic
regression analysis. It was found that the presenting
symptoms (breathlessness and poor weight gain),
type of CHD (VSD), and anti-failure therapy were
significantly associated with malnutrition in infants and
children with congenital heart disease, Table 6.
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Wasting Underweight Stunting
Variables Total p-value
No. % No. % No. %
A <6 31 14 58.5 11 45.8 10 50.0
£e 6-12 13 5 19.4 9 36 9 | 356 | 0860
(months)
18-36 10 5 22.1 4 18.5 2 14.3
Mal 33 13 39.4 18 54.5 16 48.5
Sex = 0.933
Female 21 11 523 6 28.5 5 23.8
Types of Acyanotic 30 19 63.3 16 533 133
: 0.006
CHD Cyanotic 24 5 20.3 8 33 17 | 70.8
féllltl No 6 2 3.7 7.4 2 | 37
Types of ailure
treatment therapy Yes 42 20 37.0 17 314 16 29.6 0.000
Surgery 6 2 3.7 3 5.5 3 5.5
Table 5. Nutritional indicators in relation to selected patients variables.
DISCUSSION respectively. Because the current study is hospital-

Reports shows that congenital heart diseases related
malnutrition is common, especially in developing
countries, but prevalence varies widely. Significant
deficits in weight, length, and head circumference
reported in children with CHD compared with matched
control group; probably attributed to low energy intake,
hypermetabolism and cell hypoxia.

Previous reports showed that congenital heart
diseases-related malnutrition is common especially in
developing countries, but prevalence varies widely.
Current study reveals that the percentage of acute and
chronic malnutrition in infants and children with CHD
are higher than other reports carried out in outpatients
clinic in Baghdad by Hassan et al (29.5% and 21.9%),’
and in Oman by Venugopalan et al (27%, and 24%),

95% Confidence
Variable interval Od.d p-value

Lower | Upper ratio
Age 0.648 1.199 0.822 0.864
Sex 0.444 2.105 0.967 0.933
Feeding pattern 0.784 1.173 0.959 0.684
Clinical presentation | 0.406 0.667 0.520 0.001
Anti-failure therapy | 10.340 | 123.879 | 30.412 | 0.000
VSD 1.146 1.531 1.105 0.006

Table 6. Logistic regression of selected variable with
.malnutrition in children with CHD
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based and enrolled studied patients were referred from
pediatric ward for echocardiographic examination
with severe diseases; their main presenting symptom
was breathlessness, similar finding was concluded in
other studies carried out in Bangladesh,”!® India'"-'* and

western countries.*-1?

In South India, Vaidyanathan and colleagues
reported a higher prevalence of underweight (59.0%)
and wasting (55.9%) in children with CHD compared
with the present findings, with wasting being more
prevalent than stunting in children with CHD." It
is a well known fact that acyanotic CHD was more
common than cyanotic congenital heart diseases,'® and
ventricular septal defect and Tetralogy of Fallot are the
commonest acyanotic and cyanotic CHD since 1971.°
Similar results were concluded and the frequencies
of individual CHD are consistent with other studies
carried out in Basra,'” Saudi Arabia'® and Nigeria.'” But
in contrast to a study carried out by Rahman et al, who
conclude that atrial septal defect is common acyanotic
congenital heart diseases, where they included adult
patients with congenital heart diseases in their study.?

Children with acyanotic CHD on anti-failure therapy
were more likely to be wasted, while those with
cyanotic defects were more likely to be stunted, similar
results reported by Hassan et al in Baghdad” and Salzer
et al in Germany.?' Possible explanations for the poor
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growth include; inadequate intake of nutrients as well
as increased oxygen consumption, increased mean
total daily energy expenditure, impaired absorption
secondary to the chronic venous congestion of the
bowel, inefficient utilization of nutrients by the tissues,
reduced serum Insulin-like growth factor-I (IGF-I)
levels, decreased insulin secretion and associated
congenital anomalies.?

CONCLUSIONS

The mean weight, height/length and head
circumference of patients with congenital heart diseases
were significantly lower than in control group. Wasting
is more obvious in children with acyanotic congenital
heart diseases on anti-failure therapy, while stunting is
more common in children with cyanotic lesions. The
presenting symptoms as; breathlessness with poor weight
gain, type of lesion as ventricular septal defects and anti-
failure therapy are significantly related to malnutrition
in patients with congenital heart diseases. Few patients
with congenital heart diseases seek medical advice for
poor weight gain and majority were presented with
complaints related to congenital heart diseases.

We recommended that; early diagnosis and treatment
of children with CHD should be started soon after birth
or in early infancy, to improve their growth with proper
advice of dietitian for management of nutritional defi-
ciency.
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