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1. Topic 3. Practical lesson 3. Protein-energy deficiency - 2 h.
2. Background

Protein-energy malnutrition (wasting prenatal, postnatal)-child malnutrition, which is characterized by stopping or slowing increase in body mass index, a progressive decrease in subcutaneous tissue, body proportions, power functions, metabolism, specific, nonspecific protective forces of the organism, improper and predisposition to the development of other diseases, physical and mental development. In developed countries there is often secondary protein-energy malnutrition, developing on the background of acute or chronic diseases. Causes are loss of appetite, increase in basal metabolism, malabsorption, and alcoholism and drug addiction. All of this leads to the development of chronic diseases of the child, therefore, requires careful attention of pediatricians and doctors.

3. Training goals

3.1. Learning objectives:
Read the latest views about the etiology and pathogenesis, classification, clinical course and advanced methods of diagnostics of malnutrition and protein-energy malnutrition (PEM) in children, to be able to diagnose diseases, prescribe treatment and planning prevention activities.

Students need to know, master:
· Anatomical and physiological peculiarities of newborn and children of various age periods (APP of the skin, subcutaneous fat, GIT, immune system)

· the dynamics of body mass and height in 1st year of life and also the mass-height parameters in children of elder age group

· rearing of children till 1 year old 

· definition of “chronic disorders of nourishment” and their classification 

· difference between hypotrophy from hypo stature
· differential diagnosis of the hypotrophies (according to a period of origin)

· clinical estimation of degree of hypotrophies seriousness 

· dietetics of hypotrophies by stages depending on degree of seriousness 

· diagnosis and correction of hypo statures depending on etiological significant factor. 

Students should learn the techniques to be able to:
· gather the anamnesis and carry out the clinical examination of a child with chronic disorders of nourishment 

· make a plan of additional investigations 

· estimate the received results

· determine a type of dystrophy, possible etiological factor

· determine a type of hypotrophy according to the time of origin and degree of seriousness 

· make a plan of medical measures (routine; dietetics by the stages depending on degree of seriousness; medicament treatment).

3.2. Educational goals:

Acquainted with the contribution of scientists in the study of the problem of hypotrophy and malnutrition; able to explain to parents the importance of timely diagnosis, treatment, clinical examination, prophylaxis of the disease.
4. Materials extracurricular self-study (interdisciplinary integration).
	№

	Discipline
	Know
	Be able to

	1
	2
	3
	4

	Previous disciplines

1. Pat. Anatomy
2. Pat. Physiology
3. Histology
4. Propadeutics  Pediatrics.
	Morphologіcal changes of the skeletal system
Pathogenesis of disease
The building wall of the skeletal in children of all ages.

Anatomical and physiological characteristics of skeletal system in children.
	Use knowledge of morphology for diagnosis.

Use knowledge of pathogenesis for the purpose of therapy.

Use knowledge to explain the clinical disease.

Possess the methods of inspection of the bones in children.Rate the additional methods. Select the main pathological symptoms(syndromes) lesions of the rickets and hypervitaminosis D.
	Previous disciplines

1. Pat. Anatomy
2. Pat. Physiology
3. Histology
4. Propadeutics  Pediatrics.


5. Contents of the theme. 


The factors, which influence on harmonious development: 


1. Antenatal: 

On the part of mother: 
1. Infectious 





2. Pathology of pregnancy





3. Professional harmfulness and pernicious habits 





4. Age of mother





5. Chronic diseases





6. Genetic burden in anamnesis 

On the part of child (fetal):  
1. hereditary diseases





2. Intrauterine infections 





3. Plural pregnancy 





4. Anomalies of the amniotic sacs

2. Intranatal: 

a) Birth injuries 

b) Infectious

3. Postnatal: 

A. Exogenous: 

· nourishment 

· care

· infectious diseases 

B. Endogenous: 

· congenital and hereditary diseases (lesion of GIT (pylorostenosis, pylorospasm)), hereditary enzymopathies

· diseases of CNS 

Normotrophy (eutrophia) is not only normal fatness, but right function of all children’s systems.

Dystrophy doesn’t disease, but it is unfavorable per morbid background. 

Hypotrophy is reduction of nourishment, accompanied by loss of body mass and breach of many functions. It is prolonged chronic suffering, accompanied by breach of trophic functions of the digestion, metabolism, which lead to delay of functions of neuropsychical development. Decrease of body mass with respect to height is typical for hypotrophy (from the Greek language: hypo- + trophy – food, nourishment). 

Hypostature is relatively proportional delay of height and body mass in children. The mass conform to height; however it lags behind age norm considerably. The children like that are proportional: by some lag of height and body mass, the thickness of subcutaneous fat is normal everywhere of them, turgor of the tissues is good, the skin is pink, velvety, without signs of hypovitaminosis. Muscular tension and psychomotor development of children correspond to age. 

Classification of chronic disorders of nourishment in children at an early age (G.I. Zaitseva, L.A. Stroganova, 1975).
	Type of dystrophy (according to correlation of body mass and length) 
	Degree of seriousness 
	Period 
	A time of origin 
	                  Etiology  

	
	
	
	
	Exogenous 
	Endogenous 

	Hypotrophy (lag of body mass from height) 

Hypostature (even lag in body mass and height) 

Paratrophias: 

a) with prevalence of body mass over height 

b) with evenly surplus body mass and height 

c) with normal body mass and height 
	   1

   2

   3
	Initial 

Progression 

Stabilization

Convalescence 
	Prenatal 

Postnatal

Prenatal and postnatal 
	Alimentary (underfeeding, overfeeding, unbalanced nourishment)

Infectious

Toxic

Breach of a regimen, defects of upbringing and other unfavourable factors  
	Anomalies of constitution (diatheses). Endocrine and neuroendocrine disorders. Developmental defects: primary (congenital or hereditary), enzymopathy: 

a) primary breaches of absorption - malabsorption

b) primary breaches of the metabolism  




Postnatal hypotrophy  


Periods: 

1. Initial

2. Period of progression 

3. Period of stabilization 

4. Period of convalescence 

According to degree of seriousness (1-2-3-degree) 

Criteria of estimation of seriousness degree: 

· body mass

· degree of development of the subcutaneous fat

· tolerance to food 

· immunoreactivity

· thermoregulation 

Therapy of the hypotrophies: 

1. Adequate nursing (t regimen, regulation of humidity)

2. Dietetics 

Hypotrophy of 1 degree – single – moment correction 

Nourishment is calculated for due body mass 

Period of adaptation is 1-3 days 

Then – transference on physiological feeding 

Hypotrophy of 2-3 degree

Correction of nourishment in accordance with stages 

1st stage. Determination of tolerance to the food.

The breast milk or adapted mixtures are used. It is necessary to suckle abruptly with an interval during 2-21/2 hours (8-10 nursings).   

The volume of nourishment is determined with the help of volumetrically method. Independing on age – 1/5 from a real body mass in the presence of hypotrophy of 2 degree; 1/3 from 1/5 of a real body mass. Duration of this stage is 7-10 days. 

2nd stage is a stage of proteinic load. Final stage is achievement of dose of the protein 4-5,0 on a real body mass. 

The volume is 1/5 of a real body mass. Nursing is of six times. It is necessary to suckle by the breast milk or adapted mixtures. Introduction of the mixtures from sour milk. 

Proteinic correction – curds. Duration of this stage is 7-10 days. 

3rd stage is a stage of high-calorie load. 

The volume of nourishment is calculated on a real body mass. Nursing is carried out by breast milk or adapted milk mixtures. Nursing is of 5-6 times. The buttered-flour mixtures are introduced. Correction of the proteinic deficiency is carried out the help of curds, proteinic milk, yolk of egg, meat. 

Fatty component of a diet is supplied with the help of cream, vegetable oil. 

Shortage of the carbohydrates is supplied with the help of sugar-syrup, cereals, and vegetable and fruit dishes.      

4th stage is a stage of physiological rearing. 

3) Medicament treatment: 

1. Ferment therapy

2. Vitamin therapy

3. Stimulating therapy

4. Hormonotherapy

5. Symptomatic therapy

6. Parenteral feeding. 

6.  Methodical structure of classes.

6.1.Methodical  material for main stage of classes

1.  Definition
2.  Spread.
3.  Pathogenesis.

4.  Classification.

5.  Clinical features.

6.  Diagnostics.
7.  Treatment
6.2. Information necessary for the formation of knowledge - skills can be found in the literature

- basic:
1. Ghai ”Essential pediatrics ” 9th Edition. 2019. 814  p.
2. Kliegman, R.M., St Geme, J.W., Blum, N.J., Shah, S.S., Tasker, R.C., Willson, K.M., & Behrman, R.E. (Eds.). (2019). Nelson Textbook of Pediatrics (21st ed.). 4264 p.
- additional:
3. Food and Agricultural Organisation: The State of Food Security and Nutrition in the World. 2017. How close are we to # zero hunger in the world. http://www.fao.org/state-of-food-security-nutrition/en/ (accessed December 28, 2017).
6.3. The estimated card for independent work with literature

	N
	Main Task
	Recommendation
	Answers

	1
	2
	3
	4

	1
	Acquaint with literature and educational goals
	Give information about epidemiology of the disease

Give the definition of the disease studied.
	

	2
	Etiology
	Fill the scheme of etiological factors

…%

…%

…%

…%


	

	3
	Pathogenesis
	Fill the scheme of pathogenetic factors

Pathogenesis



	

	4
	Clinical data
	Make differential diagnosis of this disease and similar to its condition
	

	5
	Diagnosis
	Make and explain diagnosis according to the results of clinical, laboratory and instrumental data.
	

	6
	Treatment
	Make program of treatment. Write prescription of preparations which is used for the treatment of this disease

Rp…

Rp…

Rp…

Rp…


	

	7
	Prophylaxis and rehabilitation 
	Fill the scheme of dispensary control

N

Specialist

Time


	


7. Control materials for final stage of classes.

A. Questions:

1. Define hypotrophy and PEM 
2. Prevalence in the pediatric population, the risk factors. 
3. Classification of malnutrition. 
4. The clinical picture. 
5. Diagnosis of hypotrophy and PEM.
B. Tasks: 
1. The child of 3 months, body mass - 4500g. On artificial feeding by the adapted admixture. Was born full-term with body mass - 3250g, from the anamnesis it is known that, in the child since birth has an unstable stool, periodic regurgitations, and intestinal colic, abdominal distensions. Objectively: clinical signs of hypotrophy of 1st degree, deficiency of body mass - 16 %. Feces of yellow colour, liquid, foamy, without slime. During bacteriological research of feces of pathology it is not taped. Malabsorption syndrome by lactase insufficiency type was suspected.

1. List clinical syndromes and symptoms, that is characteristic for the 1st degree of hypotrophy.

2. List symptoms and syndromes that is not characteristic for this degree.

3. What deficiency of mass characterizes hypotrophy of 2nd and 3rd degrees?
4. What additional methods of research are necessary?
5. Further tactics of the family doctor.

2. A boy of 2 years was hospitalized in connection with reduction of the body weight, unstable stool, anorexia which had appeared after introduction a cream of wheat in a diet (since 5 months). The child is adynamic, flaccid, the skin is pale and dry, subcutaneous fat is absent. The abdomen is tympanic and intense, percussion of the top part of the abdomen reveals tympanic and splash noise. Excrements are foamy, light-colored, and fetid. There is considerable quantity of neutral fat in the coprogram.

1. What is the most probable reason for the hypotrophy syndrome?

2. What is the etiology of the principal disease of the child?

3. What is «the gold standard» diagnostics in this case?

4. What is your therapeutic tactics?

5. What is duration of the observation?

3. After introduction of additional food in the child of 1 year – during the last months, the following symptoms have been observed: appetite loss, considerable diarrheas, bad-smelling, foamy and sometimes fatty excrements of grayish colour. Objectively:  body temperature is normal. Body mass - 7000 gr. (was born - 3000gr.), the skin is very acyanotic, there is feet edema, the abdomen is enlarged in volume for account of the inflation. There are many fat acids and soaps in the coprogram. It is suspected as celiac disease and the gluten-free diet is prescribed.

1. What is the gluten-free diet?
2. What will help to verify the diagnosis?

3. What is the severity level of the hypotrophy that has appeared due to the main disease of the child?

4. What is the treatment of the secondary hypotrophy?

5. What are the possible complications in the absence of treatment?

4. The child of 3 weeks that is on natural feeding since the first day of its life, the following symptoms have appeared: regurgitation, liquid and foamy excrements, constant icterus, hepatosplenomegaly. There is no increasing of the body mass. In blood: the glucose – 2.9 mmol/1, general bilirubin - 48 mkmol/1, enzymes activity of ALT and AST is elevated; level of the galactose is increased. In urine: galactosuria, aminoaciduria, cylindruria, proteinuria. The family doctor for hypotrophy prevention recommends feeding the children with lactose-free formula.
1. Your presumable diagnosis?

2. Name formulas that do not contain lactose which are used in Ukraine.

3. Algorithm of introduction of the formulas.

4. Further tactics of the family doctor.

5. Which complications are possible?

5. The child of 1,5 years,  is hospitalized in the clinic. Mother complains of the frequent liquid excrements in considerable quantity with unpleasant smell. Clinical symptoms have appeared in 1,5 months after introduction into the ration porridges and products from flour. Objectively: the skin is acyanotic, the turgor of tissues is lowered, the subcutaneous layer on the trunk and extremities is reduced, hy pom use u 1 arston i a. Deficiency of the body mass is 28 %. Celiac disease is suspected.

1. What condition has arisen due to the main disease?

2. What additional clinical symptoms and syndromes are characteristic for this condition?

3. With what it is necessary to make differentiatial diagnostics?

4. What method of the treatment is the most effective?

5. What is the disease prognosis?
6. In a 2,5 months old girl, the beginning of disease is acute. The body temperature is up to 37,5°C, vomiting, rumbling and abdominal pain have appeared, the stool has become frequent (up to 5 times), the excrements became rare, watery, yellow-colored. The child is restless, capricious. There is mucous membrane hyperemia and appreciable granularity of the back wall of the pharynx. The rotavirus antigen was found in excrements by method enzyme immunoassay in excrements. Rotaviral enteritis is diagnosed. After the discharging from the hospital the family doctor has defined 11 % body mass deficiency of the girl.

1. What condition has arisen at the child after the earring out acute intestinal infection?

2. How else is it clinically shown?

3. What features are of the child's dietetics?
4. What medicamental methods of correction are necessary?

5. Tactics of the family doctor.

7. The child of 5 months, from a problematic family has arrived into the hospital with manifestation of acute respiratory infection. The baby is on breast feeding, gains weight poorly. The skin is acyanotic, hypodermic basis is absent on the extremities, trunk, abdomen. The turgor of tissues and elasticity of the skin are lowered. Abdominal plicae (at navel level) are 2-3 mm. Deficiency of the body mass is 31 %. In the biochemical blood analysis: the general proteins - 59 g/1, albumin-globulin index - 1,9.

1. Evaluate the physical development of the child.

2. Evaluate the data of the laboratory investigation
3. What methods of the evaluation of physical development are used in children till 3 years.

4. What other kind of development is necessary for evaluating at the child.

5. Tactics of the family doctor

8. The child is 2 months old. Mother has appealed to the family doctor with complaints of the periodic anxiety of the child, an insufficient increasing of the body mass (for the first month - 300gr, for the second - 400gr). At examination moderate pallor of skin and visible mucosa are observed. The child is restless, sometimes pulls fits into the mouth and greedily sucks them, the urination is rare, and the stool is 1 time a day. Psychomotor development corresponds to the age.

1. What disturbance of the physical development is registered at the child?

2. What increase of body mass is considered as a standard?

3. What is the most frequent reason of this disturbance?

4. What additional methods of research are necessary and why?

5. Tactics of the family doctor

9. The child of 1,5 months old was born with body mass of 3200gr, healthy. Mother notices, that in the last days the boy became restless, badly sleeps in the daytime and at night, for no reason shouts after feeding and in the intervals between them. The family doctor has established mother's lactation crisis.

1. What is the optimum tactics of the family doctor in that case?

2. What practical concrete techniques are necessary for use?
3. How to supervise efficiency of the action?

4. What is the reason of the lactation crises at the mother?

5. What mother's advice are necessary

10. The child is 2 months old. Mother has addressed to the family doctor with complaints of the periodic anxiety of the child. He has added in mass 800gr. Mother fed the child with breast milk only for 1 month, and then transferred the child to the milk formula "Kid". Thus feeding was chaotic, with aspiration to give to the child as much as possible and often. At the examination a moderate pallor of cutaneous cover, thinning-down of subcutaneous fat on the trunk, abdomen becomes perceptible. The thickness of the dermal fold is G,8cm, Tishe Index of fatness Chulitsky 15. Psychomotor development corresponds to the age.

1. What disturbance of the physical development in the child?

2. What is the mistake of the feeding?

3. What methods of the research are obligatory for the diagnosis?

4. What are the additional laboratory investigations (if necessary)?

5. What are the additional instrumental investigations (if necessary)?

11. The boy of 1 month and 12 days of age is hospitalized in a regional children's hospital. Mother complains of the frequent vomiting (after 1-2 feedings) like "fountain”, with considerable quantity. The child was born with body mass of 3650gr, gave a shout at once, has been enclosed to the mother’s breast in 3 hours, from maternity home was written out on the 7th day in satisfactory condition, without any pathological manifestation with body mass 3530gr. The Boy was on breast feeding. On the 4th day after writing out regurgitations after each feeding have appeared, and a week later appreciable voluminous vomiting was for several times a day, every day. Stool was only after the cluster, with insignificant quantity of fecal masses. Mass of the body during hospitalization is 3300gr; the urination is 4-5 times a day. Skin is dry, acyanotic, dermal folds hang down on internal surface of hips, there is no subcutaneous fat on the abdomen, breasts, extremities, and, even, on the face. The "moustache" or "flagella" symptom is defined on the X-ray examination.

1. Specify the most probable diagnosis

2. What does the “moustache" symptom testify to?
3. What data of the fibrogastroduodenoscopy is possible to expect?
4. What syndrome has arisen due to the main disease?

5. What is the tactic of the managing the patient?

8.  Classroom materials for self-study
 8.1. List of educational practical tasks that must be completed during the practical exercises:

 1. Work at the bedside. Collect complaints, medical history, examine the child's organs and systems. 
  2. On the basis of medical history, complaints and objective laboratory data to formulate a clinical diagnosis. 
  3. Prescribe treatment, including medication, rational feeding a child with PEM. 
  4. Identify preventive measures (prophylaxis).

9. Instructional materials for learning professional skills.

 9.1. Methods of work Stages of the possible
 List of educational practical tasks that must be completed during the practice session:
1. Assess the anamnesis data of life and disease, risk factors contributing to the development of the disease.
2. Conduct clinical examination musculoskeletal system in patients with PEM.
3. To plan additional tests.
4. Evaluate the results of laboratory and instrumental data.
5. Formulate a clinical diagnosis according to the classification.

10. Materials for self-control of mastering knowledge, skills, abilities
 Tests
№ 1
A 2 month old full-term child was born with weight 3500 g and was on the mixed feeding. Current weight is 4900 g. Evaluate the current weight of the child:
A) Hypotrophy of the II grade

B) Corresponding to the age  

C) 150 g less than necessary 

D) Paratrophy of the I grade   

E) Hypotrophy of the I grade 

№ 2
A child is 7 months old. Birth weight was 3450g, the child is breastfed. Supplemental feeding was introduced on time. Determine the daily protein requirements for the child:

A) 2,5 g/kg  

B) 3,0 g/kg  

C) 2,0 g/kg 

D) 4,0 g/kg  

E) 3,5 g/kg

№ 3
A baby is 3 months old. The mother consulted a pediatrician about lack of breast milk. After several test weighings it was found that the child had to receive supplementary feeding. What is the optimal milk formula for this child?

A) Malutka  

B) Whole cow's milk

C) Milk formula № 3  

D) Milk formula № 2

E) Malysh  

№ 4
A full-term baby was born with body weight of 3200 g, body length of 50 cm, Apgar score - 8-10 points. What is the optimum time for the first breast-feeding?

A) First 24 hours   

B) First 30 minutes  

C) After 48 hours   

D) First 6 hours  

E) First 48 hours   

№ 5
A child is 1 year old. Ater the recent introduction of complementary feeding the child has presented with loss of appetite, diarrhea with large amounts of feces and occasional vomiting, body temperature is normal. Objectively: body weight is 7 kg, the child is very pale, there are edemata of both legs, abdomen is significantly enlarged. Coprogram shows many fatty acids and soaps. The child has been diagnosed with celiac disease and administered the gluten-free diet. What is to be excluded from the ration?

A) Cereals - wheat and oats 

B) Animal protein

C) High digestible carbohydrates  

D) Fruit   

E) Milk and dairy products

№ 6
A mother consulted a pediatrician about her son. Her son was born with body mass of 3 kg and length of 48 cm. He's 1 year old now. What is the required normal mass?  

A) 11,0 kg  

B) 15,0 kg   

C) 12,0 kg

D) 9,0 kg  

E) 10,5 kg
№ 7
6 m.o. infant was born with body's mass 3 kg and length 50 cm. He is given natural feeding. How  many times per day the infant should be fed? 

A)  4  

B)  7 

C)  8 

D)  5

E)  6

№ 8
A mother with an infant visited the pediatrician for expertise advice. Her baby was born with body weight 3,2 kg and body length 50 cm. He is 1 year old now. How many teeth the baby should have? 

A) 20

B)  8

C)  6

D) 12  

E) 10  

№ 9
A 2 month old healthy infant with good appetite is given artificial feeding since he turned 1 month  old. When is it recommended to start the corrective feeding (fruit juice)? 

A) 3,0 months  

B) 4,0 months

C) 1,0 months

D) 1,5 months  

E) 2,0 months   

№ 9
Infant is 6,5 months now and is given natural feeding since birth. Body mass was 3,5 kg, with length 52 cm at birth. How many times per day the supplement (up feeding) should be given? 

A) 3   

B) 1

C) 0 

D) 2  

E) 4  

