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According To Modern :- aﬁﬂﬁﬂ?& Paediatrics

Paediatrics is the branch of medicine that involves the medical care of infants,
children and adolscents.

OR

Tt is the study of the child from very first conception through childhood, upto
adolescence.

Paediatrics = Paedia + iatrics + ics

>>Paedia meaning a child or pertain'mg to a child : W IELREY
>>iatrics meaning treatment : faferear

>>(cs mean'mg a branch of sclence: '%EI'FT EARIILC])
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Protein Energy Malnutrition (PEM)

It is also called Protein Energy Undernutrition (PEU) and Protein Calorie
Malnutrition (PCM)

It is an energy deficit due to deficiency of all macronutrients. It
commonly includes deficiencies of many micronutrients.

PEM refers to an imbalance between the supply of protein and energy
and the body’s demand for them to ensure optimal growth and
functions.

It is @ major public health problem in India. This affects the child at the
most crucial period of time of development.

PEM is measured in terms of underweight (low weight for age),Stunting
(low height for age) and wasting (low weight for height)

Types include :

e Kwashiorkor (protein malnutrition predominant)
e Marasmus (deficiency in calorie intake )
e Marasmic kwashiorkor



Kwashiorkor

Kwashiorkor is another severe form of protein-energy malnutrition
where the main deficiency is protein.

Kwashiorkor also known as “edematous malnutrition” because of its
association with oedema (fluid retention)

It usually affects children aged 1-4 year. The main sign is pitting
edema,usually starting in the legs and feet and spreading in more
advanced causes to the hands and face.

Severe causes of malnutrition can lead to Kwashiorkor.
Symptoms :-

= Loss of appetite

= Fatigue

= Lack of energy

= Diarrhoea

= |rritability

= Loss of muscle mass

= Changes in hair colour to yellow or orange

Skin problems are a complication of Kwashiorkar. These can include :

e Patches of skin turning unusually light or dark
e Skin shedding
e Skin ulcers developing

Liver problems can occur with kwashiorkor but they are rare with
marasmus.



+»* General appearance - Child may have a fat sugar baby appearance.

+» Edema - It ranges from mild to gross and may represent up to 5-
20% of the body weight.

** Muscle wasting - It is always present. The child is often weak,
hypotonic and unable to stand or walk.

+»+ Skin changes - The skin lesions consist of increased pigmentation,
desquamation and dyspigmentation. Outer layers of skin may peel
off and ulceration may occur. The lesions may sometimes
resemble burns.

¢ Hair - Changes include dyspigmentation. Hairs also lose their
lustre and are easily pluckable. A flag sign which is the alternate
bands of hypopigmented and normally pigmented hair pattern is
seen when the growth of child occurs in spurts.

*¢ Mental changes - Includes unhappiness, apathy or irritability with
sad, intermittent cry. They show no signs of hunger and it is
difficult to feed them.

¢ Gastrointestinal system - Anorexia, sometimes with vomiting.
Abdominal distension is characteristic. Stools may be watery or
semisolid, bulky with a low pH and may contain unabsorbed
sugars.

¢ Anemia - It may also be seen, as in mild PEM, but with greater
severity.

¢ Cardiovascular system - The findings include cold, pale extremities
due to circulatory insufficiency and are associated with prolonged
circulation time, bradycardia, diminished cardiac output and
hypotension.



Causes - Kwashiorkor is caused by lack of protein in the diet.

As every cell in the body contains protein and protein is required in diet
for formation of new cells.

Protein is also especially important for growth during childhood and
pregnancy. If the body lacks protein then it will affect the growth and
normal body functions and Kwashiorkor may develop.

Examination - Anthropometry provides the main assessment of the

severity of malnutrition. Clinical features of prognostic significance
include:

i. Signs of dehydration

ii. Shock (cold hands, slow capillary refill, weak and rapid pulse)
iii. Severe palmar pallor

iv. Eye signs of vitamin A deficiency

v. Localizing signs of infections

vi. Skin infection or pneumonia, signs of HIV infection, fever

vii. Hypothermia, mouth ulcers, skin changes of kwashiorkor.

Balanced diet — A balanced diet contains 55-60% calories from
carbohydrates, 10-12% proteins and 25-30% fat.



Approximate anthropometric values by age

Age Weight (kg) Length or height (cm)
Birth 3 50
6 months 6 65
1 year 9 75
2 year 12 90
3 year 15 95
4 year 16 100

Treatment — Kwashiorkor can be treated by eating more protein and

more calories overall, especially if treatment is started early.
Calories may be given in form of carbohydrates,sugars and fats.

Kwashiorkor can be life threatening if it is left untreared. It can cause
major organ failure and eventually death.

Protein can be found in foods like :

= Seafood
= Eggs

= |Lean meat
= Beans

= Peans

= Nuts

Treatment should start with a gradual introduction of carbohydrates
foods such as fruits, starchy vegetables, breads and cereals to provide
calories. Then the person should consume foods containing proteins
such as meat, fish, eggs, soybeans and legumes.



Milk and milk products are also rich in protein. However,children
suffering from Kwashiorkor may be lactose - intolerant and may need
lactose enzyme supplements to digest milk, yogurt and cheese.

Management of Malnutrition — The management of

malnutrition depends on its severity .

Grade of malnutrition | Weight for age of the standard (%)
Normal >80
Grade | 71 - 80 (mild malnutrition)
Grade Il 61 - 70 (moderate malnutrition)
Grade Il 51 - 60 (severe malnutrition)
Grade IV <50 (very severe malnutrition)

Mild and Moderate Malnutrition - The mainstay of treatment is
provision of adequate amounts of protein and energy; at least 150
kcal/kg/ day should be given. In order to achieve these high energy
intakes, frequent feeding (up to seven times a day) is often necessary.
Because energy is so important and because carbohydrate energy
sources are bulky, oil is usually used to increase the energy in
therapeutic diets.

A protein intake of 3 g/kg/ day is sufficient. Milk is the most frequent
source of the protein used in therapeutic diets, though other sources,
including vegetable protein mixtures, have been used successfully.
Adequate minerals and vitamins should be provided for the appropriate
duration. The best measure of the efficacy of treatment of mild and
moderate malnutrition is weight gain.



Severe Malnutrition - Children with severe malnutrition undergo
physiologic changes to preserve essential processes, which include
reductions in the functional capacity of organs and slowing of cellular
activities. These alterations and coexisting infections put severely
malnourished children at particular risk of death from hypoglycemia,
hypothermia, electrolyte imbalance,heart failure and untreated
infection.

¢ Hypoglycemia — Blood glucose level <54 mg/dl or 3 mmol/1
If blood glucose cannot be measured, assume hypoglycemia
Hypoglycemia, hypothermia and infection generally occur as a
triad

Treatment :-

e Asymptomatic hypoglycemia - Give 50 ml of 10% glucose or

sucrose solution orally or by nasogastric tube followed by first
feed.

Feed with starter F-75 every 2 hourly day and night.

e Symptomatic hypoglycemia - Give 10% dextrose IV 5 ml/kg
Follow with 50 ml of 10% dextrose or sucrose solution by
nasogastric tube.
Feed with starter F-75 every 2 hourly day and night.
Start appropriate antibiotics.

Prevention :-

e Feed 2 hourly starting immediately
e Prevent hypothermia



* Hypothermia -Rectal temperature less than <35.5°C or 95.5°
Always measure blood glucose and screen for infections in the
presence of hypothermia.

Treatment :-

e Clothe the child with warm clothes; ensure that the head is also
covered with a scarf or cap.

e Provide heat using overhead warmer, skin contact or heat
convector.

e Avoid rapid rewarming as this may lead to disequilibrium.

e Feed the child immediately

e Give appropriate antibiotics

Prevention :-

Place the child's bed in a draught free area

Always keep the child well covered; ensure that head is also
covered well

May place the child in contact with the mother's bare chest or
abdomen (skin-to-skin)

Feed the child 2 hourly starting immediately after admission

+* Dehydration - Difficult to estimate dehydration status accurately
in the severely malnourished child
Assume that all severely malnourished children with watery
diarrhea have some dehydration
Low blood volume (hypovolemia) can coexist with edema



Treatment :-

e Use reduced osmolarity ORS with potassium supplements for
rehydration and maintenance.

e Amount depends upon how much the child wants, volume of
stool loss, and whether the child is vomiting.

e |[nitiate feeding within two to three hours of starting rehydration;
use F-75 formula on alternate hours along with reduced
osmolarity ORS.

Prevention :-

e Give reduced osmolarity ORS at 5-10 ml/kg after each watery
stool, to replace stool losses

e |f breastfed, continue breastfeeding

e |[nitiate refeeding with starter F-75 formula

¢ Electrolytes - Give supplemental potassium at 3-4 mEq/kg/ day for
at least 2 weeks.

On day |, give 50% magnesium sulphate (equivalent to 4 mEg/ml) IM
once (0.3 ml/kg; maximum of 2ml). Thereafter, give extra magnesium
(0.8-1.2 mEq/kg daily)

Excess body sodium exists even though the plasma sodium may be low;
decrease salt in diet.

¢ Infection - Multiple infections are common
Usual signs of infection such as fever are often absent
Majority of bloodstream infections are due to gram-negative
bacteria



Treatment :-

Parenteral ampicillin 50 mg/kg/ dose 6 hourly for at least 2 days
followed by oral.

Amoxicillin 15 mg/kg 8 hourly for 5 days and gentamicin 7.5
mg/kg or arnikacin 15-20 mg/kg.

IM or IV once daily for 7 days.

If no improvement occurs within 48 hr, change to IV cefotaxime
(100-150 mg/kg/day 6-8 hourly) or ceftriaxone (50-75 mg/kg/day
12 hourly)

If other specific infections are identified, give appropriate
antibiotics

Prevention :-

Follow standard precautions like hand hygiene.

Give measles vaccine if the child is >6 mo and not immunized, or if
the child is >9 mo and had been vaccinated before the age of 9
months.

** Micronutrients - Use up to twice the recommended daily

allowance of various vitamins and minerals.

On day 1, give vitamin A orally (if age >1 yr give 2 lakh |U; age 6-12
mo give 1 lakh 1U; age 0-5 mo give 50,000 IU)

Folic acid 1 mg/ day (give 5 mg on day 1)

Zinc 2 mg/kg/ day

Copper 0.2-0.3 mg/kg/day

lIron 3 mg/ kg/ day, once child starts gaining weight; after the
stabilization phase
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Initiate feeding - Start feeding as soon as possible as frequent
small feeds

If unable to take orally, initiate nasogastric feeds

Total fluid recommended is 130 ml/kg/ day; reduce to 100 ml/kg/
day if there is severe edema.

If persistent diarrhea, give a cereal based low lactose F-75 diet as
starter diet.

If diarrhea continues on low lactose diets give, F-75 lactose free
diets (rarely needed)

Catch-up growth - Once appetite returns in 2-3 days, encourage
higher intakes.

Increase volume offered at each feed and decrease the frequency
of feeds to 6 feeds per day.

Increase calories to 150-200 kcal/kg/ day, and proteins to 4-6
g/kg/ day

Add complementary foods as soon as possible to prepare the
child for home foods at discharge.

Sensory stimulation - A cheerful, stimulating environment

Age appropriate structured play therapy for at least 15-30 min/
day.

Age appropriate physical activity as soon as the child is well
enough.

Tender loving care



+* Prepare for followup —
Primary failure to respond is indicated by:

e Failure to regain appetite by day 4

e Failure to start losing edema by day 4

e Presence of edema on day 10

e Failure to gain at least 5 g/kg/day-by-day 10

Secondary failure to respond is indicated by:

Failure to gain at least 5 g/kg/day for consecutive days during the

rehabilitation phase.
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