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АННОТАЦИЯ 
 В обзоре обобщены существующие данные по этиопатогенезу формирования нутритивной недостаточности у детей с сердечной 
недостаточностью при врожденных пороках сердца, а также методы её коррекции. Оценка антропометрических параметров у детей с 
хронической сердечной недостаточностью приобретает основополагающее значение для реализации комплексной всесторонней терапии. 
Большую часть пациентов с хронической сердечной недостаточностью в раннем детском возрасте, требующую своевременной 
диагностики и лечения, составляют дети с врождёнными пороками сердца. В этой связи назначение «эффективного» питания необходимо 
для достижения хороших результатов других методов лечения хронической сердечной недостаточности у детей с врожденными пороками 
сердца. 
Ключевые слова: нутритивный статус, питаниe, врождённые пороки сердца. 
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CORRECTION OF NUTRITIONAL INSUFFICIENCY IN CHILDREN WITH CONGENITAL HEART DEFECTS 

 
ANNOTATION 

 The review summarizes the existing data on the etiopathogenesis of the formation of nutritional deficiency in children with heart failure with 
congenital heart defects, as well as methods for its correction. Assessment of anthropometric parameters in children with chronic heart failure is of 
fundamental importance for the implementation of complex comprehensive therapy. The majority of patients with chronic heart failure in early 
childhood, requiring timely diagnosis and treatment, are children with congenital heart defects. In this regard, the appointment of "effective" 
nutrition is necessary to achieve good results of other methods of treating chronic heart failure in children with congenital heart defects. 
Keywords: nutritional status, malnutrition, congenital heart disease. 

  
A balanced diet plays an important role in the physical and psycho-

emotional development, in the formation of the ability to resist 
infectious diseases of the child. According to the World Health 
Organization, about 19 million children under 5 years of age suffer from 
acute malnutrition worldwide with an annual mortality of up to 400 
thousand children [4,5,12,15].  Timely diagnosis of malnutrition in a 
child is of great importance for clinical medicine. At the end of the 20th 
century, attention was drawn to the fact that malnutrition is common 
among hospitalized patients. The prevalence of malnutrition among 
hospitalized children is high even in developed countries: 26–40% in 
France, 31% in Germany [3,7,11-15]. In our country, at present, 

malnutrition in children is mainly due not to alimentary insufficiency, 
but to severe congenital or acquired pathological conditions. To refer to 
such conditions, nutritionists widely use the term "malnutrition" or 
"nutritive deficiency". The causes of malnutrition are varied. Exogenous 
causes include insufficient intake of nutrients due to malnutrition 
(malnutrition) or difficulty in eating (as a result of neurological 
disorders, developmental anomalies, or injuries of the maxillofacial 
apparatus). Endogenous factors include disorders of digestion, 
absorption and retention of nutrients, as well as increased needs for 
nutrients and energy (prematurity, chronic heart failure, chronic lung 
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pathology, chronic renal failure, severe infections and injuries, 
conditions accompanied by catabolic stress) [3]. 

For an objective assessment of the physical development of a child, 
it is necessary to take into account not only the body weight, but also its 
height, since the combined deficiency of body weight and height 
develops with a long-term malnutrition or with a severe chronic illness 
of the child. To assess anthropometric data, it is recommended to use 
the Z-score, which is the deviation of the values of an individual 
indicator (body weight, height, body mass index) from the average value 
for a given population, divided by the standard deviation of the average 
value. The WHO recommendations distinguish between acute 
malnutrition, in which there is a lack of body weight relative to height, 
and chronic malnutrition, a deficiency in growth relative to age.  

Nowadays, the control of body weight in patients with chronic heart 
failure, or the control of nutritional status, is of paramount importance 
in terms of comprehensive comprehensive treatment. A significant 
proportion of patients with chronic heart failure in early childhood, 
requiring timely diagnosis and treatment, are children with congenital 
heart defects - 0.7–1.7% per year. Malnutrition with predominant 
growth deficiency often accompanies the defect, regardless of the 
presence or absence of cyanosis, and approximately 6% of children with 
congenital heart defects are diagnosed already in utero [2,8,9,12,14]. 

A special place is given to the most severe, often not amenable to 
radical correction, congenital heart defects. Despite the progress made 
in the management of patients with complex congenital heart defects, 
these patients require long-term follow-up in order to timely diagnose 
the development of various complications and correct them, both in the 
early and late postoperative periods. In more detail, we should dwell on 
the most severe complication - protein-losing enteropathy, which does 
not belong to the category of cardiological and is often underestimated 
by a specialist when choosing therapy. Protein-losing enteropathy is 
characterized by an abnormal loss of serum proteins into the lumen of 
the gastrointestinal tract. The development of protein-losing 
enteropathy associated with the Fontan operation was first reported in 
1980, and again in 1984. In the case of a successful operation, protein-
losing enteropathy may not develop. On average, protein-losing 
enteropathy debuts after 5 years in 10–24% of children. The loss of 
protein through the intestine leads to hypoalbuminemia, a decrease in 
oncotic pressure, edema, and extravasation of fluid in the body cavity. 
This condition is accompanied by impaired absorption of long-chain 
fatty acids and fat-soluble vitamins. Loss of protein in the gut is 
associated with the anatomy of heart disease and is more common if the 
only functional ventricle has the structure of the right ventricle [2,10-
20]. Patients with protein-losing enteropathy have high systemic venous 
pressure, low cardiac index, high pulmonary vascular resistance, low 
left ventricular systolic function, elevated single ventricular end-
diastolic pressure, and elevated right atrial diastolic pressure. The 
increase in symptoms of protein-losing enteropathy is also supported by 
progressive liver damage [2,5,7,16-20]. The nature of the violation is 

not well understood. Published papers on histopathological changes in 
the liver show that hepatocellular damage and fibrosis in this group of 
patients are associated with the duration of the Fontan circulation, the 
level of pressure in the hepatic vein and systemic venous pressure. Low 
cardiac output leads to hypoxia of hepatocytes, stimulation of the anti-
inflammatory response and fibrosis. In addition, during atrial 
contraction, retrograde blood flow occurs in the intrahepatic vessels 
with expansion of the hepatic vein and compression of adjacent 
hepatocytes. Elevated central venous pressure, specific to the Fontan 
circulation, leads to chronic venous congestion in the liver with possible 
subsequent development of hepatocellular carcinoma. Patients after the 
Fontan operation require joint long-term follow-up by pediatric 
cardiologists and nutritionists in order to correct treatment in time, since 
malnutrition is an essential component of protein-losing enteropathy. 
Patients not only lose calories due to protein loss and "fatty" diarrhea, 
but also have difficulty absorbing long-chain triglycerides through the 
intestinal lymphatic system [3,5]. Patients and their families should be 
taught how to follow a special diet. The basis for replenishing protein 
losses is a diet that includes a high protein content (more than 2 g / kg 
per day), a low fat content (less than 25% of calories) with the exclusion 
of animal fats and a higher than normal level of medium chain 
triglycerides, the molecules of which pass by the intestinal lymphatic 
system and are absorbed directly into the bloodstream. This route of 
absorption bypasses the impaired (dilated) chylous ducts of the intestine 
and improves the overall nutritional status of patients. It is mandatory 
to include in the diet specialized mixtures for enteral nutrition: both 
isocaloric, such as Nutrien Standard (Infaprim), Isosource Standard 
(Nestlé), and hypercaloric, such as Impact Oral, Resource Fiber 2.0 
"(Nestlé). We believe that the administration of a specialized diet 
(“effective” nutrition) is important for achieving good results with other 
treatments (especially given the chronic catabolic status of protein-
losing enteropathy).  

Conclusions: Pediatricians and cardiologists should timely detect 
signs of malnutrition in children with congenital heart defects, given 
that this category of patients from birth is at high risk for the 
development of alimentary insufficiency with a predominant growth 
deficiency, both at the stage of diagnosis of the defect and during 
management after surgical correction. Solving the issues of correcting 
the identified disorders requires the joint work of pediatric cardiologists 
and nutritionists. 2. In patients with circulatory decompensation, 
especially children with protein-losing enteropathy, when absorption 
rates deteriorate sharply, it is optimal to include a specialized diet (high-
calorie, high-protein, low-fat) to achieve better results when using 
medication and other methods of treatment. The appointment of 
therapeutic mixtures is essential, since the phenomena of flatulence 
against the background of intestinal pathology cause pronounced 
anxiety of the child, leading to increased shortness of breath, 
tachycardia, cyanosis, the appearance of hypoxic attacks and attacks of 
paroxysmal tachycardia.
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