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Background: Malnutrition in children with congenital heart defects
[CHDs] has been linked to increased morbidity and mortality as
indicated by frequent hospitalisation, poor surgical outcomes, persistent
impairment of somatic growth and increased death. All types of
malnutrition, and severe forms in particular, contribute to mortality in
childhood. There is strong evidence that poor growth [ malnutrition] is
associated with delayed mental development and poor school
performance.The mechanisms for growth deficiency in CHD are
multifactorialand include associated chromosomal anomalies/ genetic
syndromes, inadequate nutritional intake due to feeding difficulties, and
poor absorption of nutrients from digestive tract in chronic congestive
heart failure. Also increased calories are required to sustain the
increased myocardial, respiratory and neuro-humoral functions in
CHD-related heart failure. Chronic CHF and chronic hypoxemia in
CHD impair cellular metabolism and cell growth. Other mechanisms of
growth deficiency in CHD have been reported. The WHO recommends
the WHO/National Center for Health Statistics [NCHS] growth
standards for nutrition surveys.The present study aims to describe the
prevalence, profile and predictors of malnutrition using recommended
case definitions.The findings of present study could be applied to
current and future paediatric cardiac care practice.

Aims And Obijectives: To investigate the prevalence, profile,
predictors and epidemiological pattern of malnutrition in children with
congenital heart defects.

Materials And Methods: This was a Case-control, observational study
which was conducted in post graduate department of paediatrics GB
Pant Children Hospital on all patients above 6 months of age admitted
in the hospital as cases of congenital heart defects and controls will
include the patients with minor ailments admitted for short stay. Study
was conducted between December 2020-November 2022

Stastical Analysis: Data was entered in a Microsoft Excel spreadsheet.
Categorical variables were summarized as frequency and percentage.
Continuous variables were summarized as mean and SD.

Results: The study was conducted on two hundred and fifty cases of
CHD. The detected cardiac anomalies were classified as acyanotic
heart diseases (n=163; 65%) and cyanotic heart diseases (n=87; 35%).
The prevalence of CHD-related malnutrition was 90% as compared to
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21.2% in the control patients with 63.3% of cases having severe
malnutrition. Among cases, the relative proportions of wasting,
stunting and underweight were 40.8%, 28.8% and 20.8%, respectively.
Wasting was proportionately higher (58.3%) in acyanotic CHD, while
stunting was predominant (67.8%) in cyanotic CHD (p=0.0001).
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Introduction:-

Children with congenital heart diseases may become easily malnourished due to multiple factors such as effects of
the cardiac lesion, low energy intake, hyper metabolism, age at the time of corrective/palliative procedure, and other
prenatal factors.® At birth, infants with CHD are usually of normal Wei%ht-for-gestational age. However, nutrition
and growth problems often become evident very early in their lives.” Cardiac malformations are undoubtedly
responsible for malnutrition, which may range from mild under-nutrition to severe failure to thrive. Malnutrition
may then significantly undermine the outcome of corrective surgical operations and postoperative recovery.
Mechanisms linking CHD to malnutrition may be related either to decreased energy intake and/or to increased
energy requirements. Decreased energy intake can involve deficiencies of specific nutrients, or insufficient total
caloric intake. Increased respiratory rate accompanying congestive heart failure may be responsible for increased
energy requirements.® The incidence of malnutrition in infants with cardiovascular diseases (CVDs) depends on
several factors, including:

1) Insufficient nutrient intake caused by anorexia due to side effects of medications, fatigue during feeding,
swallowing problems (dysphagia) such as uncoordinated breast sucking, neurological dysfunction, laryngeal
dysfunction, nausea and reflux, early satiety due to the reduced gastric volume caused by hepatomegaly or ascites,
tachypnoea, observing fluid intake restrictions, NPO courses in hospitals for performing therapeutic processes, and
recurrent respiratory infections®*;

2) Increased energy requirement caused by severe metabolic stress responses in CHF, postoperative metabolic
stress, relative increase in fat-free mass to fat mass ratio in malnourished patients, tachypnoea, tachycardia, cardiac
hypertrophy, polg/cythaemia for chronic hypoxia compensation, increased activity of sympathetic system, infections,
fever, and sepsis™*

3) Malabsorption of nutrients due to nausea, decreased splanchnic blood flow, poor gastric emptying, intestinal
motility changes, intestinal wall edema (due to right-sided heart failure) resulting in malabsorption, considerable
excretion of nutrients such as protein-losing enteropathy and steatorrhea, excretion of trace elements such as calcium
and potassium, intestinal mucosal atrophy causing malabsorption, and lack of insulin-like growth factor (IGF1)**.

Table A:- Mechanisms of Malnutrition in Children with CHD.

1. Type of cardiac lesion (cyanotic versus acyanotic malformations)
2. Low energy intake

Direct: Loss of appetite

Indirect: Anoxia and peripheral acidosis
Malabsorption

Relative increased nutrient requirements
3. Hypermetabolism

Multiple infective episodes

Increased oxygen consumption
Increased basal body temperature

Low body fat stores

4. Age at time of operation

5. Prenatal factors

6. Associated genetic factors

Typically, these children need 50% more calorie intake than their healthy peers.
In developed countries, development in paediatric cardiac care, early prenatal and postnatal diagnosis, and

supportive and timely corrective interventions for cardiac lesions have almost eliminated the impact of CHD on
nutritional status.
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The present study aims to describe the prevalence, profile and predictors of malnutrition using recommended case
definitions.

The findings of present study could be applied to current and future paediatric cardiac care practice.

Aims And Objectives:-
To investigate the prevalence, profile, predictors and epidemiological pattern of malnutrition in children with
congenital heart defects.

Materials And Methods:-
Study Design:
Case-control, observational study

Study Setting:

The study was conducted in the post graduate department of paediatrics, GB Pant Children Hospital, associated with
Government Medical College Srinagar, on all patients above 6 months of age admitted to the hospital as cases of
congenital heart defects; and controls included the patients with minor ailments admitted for short stay.

Study Duration:
December 2020-November 2022

Participants:
Children between 6 months to 18 years of age.

Inclusion Criteria

Cases:

Age group 6 months to 18 years
Children with CHD.

Controls:
Age and Sex matched patients with minor ailments with no history of any chronic disease like TB, chronic
diarrhoea, prolonged fever etc. admitted for short stay.

Short stay = Patients with a range of low to moderate risk symptoms who with optimal diagnostic and clinical
management, discharged in less than 24 hours.

Exclusion Criteria

1. Infants less than 6 months of age.

2. Children with corrective Congenital Heart Defects.

3. Additional morbidities like genetic or chromosomal anomalies.

Stastical Analysis:
Data was entered in a Microsoft Excel spreadsheet. Categorical variables were summarized as frequency and
percentage. Continuous variables were summarized as mean and SD.

Financial Issue.
No financial issues

Ethical Issues:
Ethical clearance taken from the institutional ethical committee and consent taken from the parents/ legal guardians
of the participants.

Results:-

The study was conducted on two hundred and fifty cases of CHD with equal number of controls taken from the
patients that reported to our department. The number of males and females in case subjects was 135 and 115
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respectively and for control subjects was 130 and 120 respectively. The average age for the case subjects was 42
months and for control subjects was 44 months, with an age range of 06-216 months. The maximum number of
cases fell in the age group of 06- 60 months. The detected cardiac anomalies were classified as acyanotic heart
diseases (n=163; 65%) and cyanotic heart diseases (n=87; 35%), with details given in table 1.

Table 1:-

Type of cardiac defects Number (%)
Acyanotic group(n=163)

Ventricular septal defect (VSD) 79 (31.6%)
Patent ductus arteriosus (PDA) 34(13.6%)
Atrial septal defect (ASD) 20 (8%)
VSD+ASD 11(4.4%)
VSD+PDA 9(3.6%)
Mitral stenosis (MS)+ASD 4 (1.6%)
Partial anomalous pulmonary venous return (PAPVR) 3(1.2%)
Pulmonary stenosis (PS) without VSD 3(1.2%)

Cyanotic group(n=87)

Tetralogy of Fallot (TOF) 37 (14.8%)
Transposition of the great arteries (TGA)+VSD without PS 10(4%)
Transposition of the great arteries (TGA)+ASD+VSD+ 8(3.2%)
PDA without PS

Single atrium 7 (2.8%)
Single ventricle with PS 7 (2.8%)
Single ventricle without PS 6 (2.4%)
Tricuspid atresia+ASD 5 (2%)
Persistent truncus arteriosus+VSD 4 (1.6%)
Double outlet right ventricle+VSD 3 (1.2%)

The socioeconomic status of the study subjects was categorised using the Modified Kuppuswamy Scale. The
maximum number of cases and control subjects belonged to the upper lower class. There was no significant
difference between the two groups, as depicted in table (2).

Table 2:- Socio-Economic Status.

MODIFIED KUPPUSWAMY CASES (%) CONTROLS (%)
SCALE CLASS

| 0 0

I 5(2) 6(2.4)

1 82(32.8) 76(30.4)
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In this study, the main study groups (cases and controls) were compared for height, weight, BMI, gestational age,
birth order, and birth weight. The study reported statistically significant difference (P-value <0.05) in respects to
weight, height and body mass index between the two groups. However, the difference was not statistically
significant between the two groups in respects to gestational age, birth order and birth weight. The prevalence of
CHD-related malnutrition was 90% as compared to 21.2% in the control patients with 63.3% of cases having severe
malnutrition. Among cases, the relative proportions of wasting, stunting and underweight were 40.8%, 28.8% and
20.8%, respectively. Contrary to the usual distribution of growth deficiency in the general paediatric population as
per the WHO?® reports, wasting was the most prevalent type of malnutrition in our study, instead of underweight and
stunting, and the prevalence of wasting in children with CHD was five times higher than the WHO national estimate

for wasting in Nigeria.

Wasting was proportionately higher (58.3%) in acyanotic CHD, while stunting was predominant (67.8%) in cyanotic
CHD (p=0.0001). The detailed description of various assessed parameters is depicted in following tables.

Table 3:- The baseline characteristics of the study population.

Parameter Cases Controls P Value
Weight (kgs) 13.72+13 17.48+8.8 <0.001
Height (cms) 89.07+31.3 101.57+23.8 <0.001
BMI 14.724£3.3 15.96£2.5 <0.001
Gestational Age (wks) 39.5+0.86 39.4+0.88 0.573
Birth Order 3+1.29 3+1.6 0.656
Birth Weight (kgs) 3.1+0.77 3.3+0.59 0.319
Table4:- Distribution of malnutrition in study population.

Type of Nutrition Cases Control P-value
Underweight (WAZ) 51(20.4%) 36(14.4%) 0.395
Wasting (WHZ) 102(40.8%) 7(2.8%) 0.0001
Stunting (HAZ) 72(28.8%) 10(4.0%) 0.0001

Table (4) presents distribution of malnutrition in study population. 225 of the 250 children with CHD were
malnourished with a WAZ score of <2, giving an overall prevalence of malnutrition of 90.0% in cases compared
with 21.2% InControl’s (p=0.0001).

Table 5:- Distribution of malnutrition amongst the cases.

Type of Nutrition Acyanotic Group Cyanotic Group P-value
Underweight (WAZ) 41(25.1%) 7(8%) 0.067

Wasting (WHZ) 95(58.3%) 7(8%) 0.0001
Stunting (HAZ) 17(10.4%) 59(67.8%) 0.0001

Table (5) presents the prevalence of malnutrition. Wasting was proportionately higher (58.3%) in acyanotic CHD
(p=0.0001), while stunting was predominant (67.8%) in cyanotic CHD (p=0.0001).

Table 6:- Multivariate logistic regression analysis of predictors of malnutrition in children with CHD.

OR (95% CI) p Value
Variable
Haemoglobin level <10.0 g/dI 6.51 (4.01 to 8.00) <0.001
Congestive heart failure 4.20 (2.30 to 6.64) <0.001
Modified Ross score >7 4.34 (2.00 to 4.64) <0.001
Low arterial oxygen saturation 4.15 (2.14 t0 8.16) <0.001
Type of CHD 2.53 (1.50 to 10.20) <0.001
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Duration of symptoms of CHD 3.33(2.30 to 4.56) <0.001
Poor dietary fat intake 2.12 (4.12t0 5.98) <0.001
Age less than 5 years 3.23 (1.30 to 8.56) <0.001
Sex 2.98 (2.30 to 4.56) 0.340
Birth weight 1.96 (2.30 to 10.56) 0.060
Birth order 1.34 (2.30t0 4.12) 0.340
Social class 3.98 (1.30 to 5.56) 0.450

Table (6) presents the multivariate logistic regression analysis of predictors of malnutrition in children with CHD.
Malnutrition correlated significantly (p<0.001) with low haemoglobin (anaemia), age under 5 years, heart failure,
low arterial oxygen saturation, poor dietary fat intake and duration of symptoms of CHD, but not with social class,
birth weight, sex or birth order.

Discussion:-

In the present study the main study groups (cases and controls) were compared regarding height, weight, BMI,
Gestational age, birth order, and birth weight. The study reported statistically significant difference (P-value <0.05)
with respect to weight, height and Body mass index between the two groups. However, the difference was not
statistically significant between the two groups with respect to gestational age, birth order and birth weight. The
prevalence of CHD-related malnutrition was 90% as compared to 21.2% in the control patients with 63.3% of cases
having severe malnutrition. Among cases, the relative proportions of wasting, stunting and underweight were 40.8%,
28.8% and 20.8%, respectively. Wasting was proportionately higher (58.3%) in acyanotic CHD, while stunting was
predominant (67.8%) in cyanotic CHD (p=0.0001). The predictors of malnutrition in the present study included
CHF, type of CHD, duration of symptoms, age under 5 years and poor dietary fat intake. Malnutrition correlated
significantly (p<0.001) with low haemoglobin (anaemia), age under 5 years, heart failure, low arterial oxygen
saturation, poor dietary fat intake and duration of symptoms of CHD, but not with social class, birth weight, sex or
birth order. These predictors are similar to those in previous reports and are generally modifiable by early corrective
interventions, growth monitoring and nutrition supplementation. Previous studies that compared growth impairment
in CHD before and after corrective interventions including surgery have demonstrated satisfactory recovery in
somatic growth, although most such studies focused on infants.

The strengths of the present study include its case—control design that allows temporal relationships and associations
between CHD and malnutrition to be examined. Also, anthropometric measurements and categorisation of
malnutrition are based on standard reference growth standards and the study population is well characterised.
Furthermore, the broad age range of these children with unoperated CHD allows long-term growth impairment
(wasting and stunting) to be evaluated.
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