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Introduction To Malnutrition.pdf

	1. PAEDIATRICS AND CHILD  HEALTH
• Paediatrics and Child Health
• Introduction To Severe Acute Malnutrition (SAM):
- Kwashiorkor
- Marasmus
- Marasmus-Kwashiorkor (PEM)
Dr. Chongo Shapi.
o Bsc. Human Biology.
o Medicine and Surgery (MBCHB).
3/20/2022 Dr. Chongo Shapi, BSc.HB, MBChB, CUZ 1
 


	2. Introduction
• WHO :  malnutrition is the cellular imbalance
between the supply of nutrients and energy and
the body's demand for them to ensure growth,
maintenance, and specific functions
• The term protein-energy malnutrition (PEM)
applies to a group of related disorders that include:
1. Marasmus
2. Kwashiorkor
3. Marasmus-kwashiorkor
3/20/2022 Dr. Chongo Shapi, BSc.HB, MBChB, CUZ 2
 


	3. • The term  marasmus is derived from the Greek
word marasmos, which means withering or
wasting or decay
• Marasmus involves inadequate intake of calories
and protein and is characterized by emaciation
• The term kwashiorkor is taken from the Ga
language of Ghana and means "the sickness of
the weaning."
• The Jamaican paediatrician Dr. Cicely D. Williams
was the first to introduce the term into medical
community in her 1933 Lancet article
3/20/2022 Dr. Chongo Shapi, BSc.HB, MBChB, CUZ 3
 


	4. • Kwashiorkor refers  to an inadequate protein
intake with reasonable caloric (energy) intake
• Oedema is characteristic of kwashiorkor but is
absent in marasmus
• In adults, SAM = BMI < 16.0 Kg/m2
• Studies suggest that:
1. Marasmus represents an adaptive response to
starvation
2. Kwashiorkor represents a maladaptive
response to starvation
3/20/2022 Dr. Chongo Shapi, BSc.HB, MBChB, CUZ. 4
 


	5. Malnutrition can be:
1.  Primary malnutrition: is due to acute cause of
Severe Acute Malnutrition (SAM) e.g. infections
leading to diarrhoea
2. Secondary malnutrition: is secondary to a
chronic underlying medical or psychological
condition e.g. TB, HIV/AIDS, CP
3/20/2022 Dr. Chongo Shapi, BSc.HB, MBChB, CUZ. 5
 


	6. Infections Causing PEM
1.  Diarrhoea (Bacteria, Protozoa, Helminths, Viral)
2. Malaria
3. Tuberculosis (TB)
4. HIV infection
5. Pneumonia
6. Measles
Hence, investigate for these when managing PEM
3/20/2022 Dr. Chongo Shapi, BSc.HB, MBChB, CUZ. 6
 


	7. Pathogens for Diarrhoea  in SAM
• Bacteria
- E. coli
- Salmonella sp
- Shingella
- Mycobacterium tuberculosis
- Klebsiella
- Vibrio cholerae
• Protozoa
- Cryptosporium parvum
- Isospora belli
- Giardia lamblia
- Entamoeba histolytica
- Microsporidia sp
• Viral
Acute diarrhoea
- Rotavirus (most common
cause in infants)
3/20/2022 Dr. Chongo Shapi, BSc.HB, MBChB, CUZ. 7
 


	8. Why worry about  malnutrition ?
Because of 2 main reasons:
1. malnutrition is closely linked with child mortality
2. malnutrition has long-term adverse effects
– cognitive function
– school achievement; job opportunities
– mental health
– working capacity
3/20/2022 Dr. Chongo Shapi, BSc.HB, MBChB, CUZ 8
 


	9. Main causes of  deaths in under-fives (2000)
4%
Pneumonia
22%
Diarrhoea
12%
Malaria
8%
Measles
5%
HIV/AIDS
Perinatal
22%
Other
29%
Deaths
associated with
malnutrition
60%
3/20/2022 Dr. Chongo Shapi, BSc.HB, MBChB, CUZ. 9
 


	10. Causes of Malnutrition
Are  multifactorial:
1. Medical: infections (infections for diarrhoea, TB,
HIV/AIDS, CP)
2. Socio-economic : poverty, lack of food, child
neglect, lack of education
3. Political: lack of political will, wars
4. Environmental: natural disasters like droughts,
soil erosion, earthquakes
3/20/2022 Dr. Chongo Shapi, BSc.HB, MBChB, CUZ 10
 


	11. Infections impair nutritional  status by several
routes:
• Reduced food intake
– poor appetite
– mother/carer may withhold food
• Increased utilisation by the body
– energy and nutrients
• Losses during diarrhoea
– protein, zinc
– potassium, magnesium
3/20/2022 Dr. Chongo Shapi, BSc.HB, MBChB, CUZ. 11
 


	12. Spiral of infection  and malnutrition
3/20/2022 Dr. Chongo Shapi, BSc.HB, MBChB, CUZ. 12
 


	13. What must we  do?
• Intervene early, before children become severely
malnourished
- improve access to care in the community
- increase coverage of services, and equity
• Improve nutritional status
- feeding practices
- food security
• reduce exposure to infections
3/20/2022 Dr. Chongo Shapi, BSc.HB, MBChB, CUZ. 13
 


	14. • Hence: GOBIFF
G  = Growth monitoring
O = ORT
B = Exclusive breastfeeding (EBF) in the first 6mo
I = Immunization
F = Family planning
F = Food security
3/20/2022 Dr. Chongo Shapi, BSc.HB, MBChB, CUZ. 14
 


	15. Some Definitions In  SAM
Severe malnutrition
Severe wasting and/or oedema of both feet
Severe wasting
< -3 SD weight-for-length
or
<115mm (11.5cm) MUAC for children aged 6-59 months
3/20/2022 Dr. Chongo Shapi, BSc.HB, MBChB, CUZ 15
 


	16. 3/20/2022 Dr. Chongo  Shapi, BSc.HB, MBChB, CUZ 16
 


	17. 3/20/2022 Dr. Chongo  Shapi, BSc.HB, MBChB, CUZ 17
 


	18. REDUCTIVE ADAPTATION IN  SAM
• All the physiological systems of the body begin to
“shut down”
• They slow down and do less in order to allow
survival on limited calories available
• This slowing down is called reductive adaptation
3/20/2022 Dr. Chongo Shapi, BSc.HB, MBChB, CUZ. 18
 


	19. SAM CHILDREN KEEP  THE ESSENTIAL ORGANS WORKING BY:
• Reducing the amount of energy used. Body may:
- Stop growing
- Decrease physical activity
- Decrease the work of some organs(heart, liver and
kidneys)
- Reduce activity inside cells(slow rate of pumping K+ in
and Na+ out)
- Decrease the body’s response to infections (no fever)
• Using body fat and breaking down muscle and other
tissues for energy
3/20/2022 Dr. Chongo Shapi, BSc.HB, MBChB, CUZ. 19
 


	20. MALNUTRITION CAUSES VISIBLE  CHANGES
• Appearance – very thin and loose skin,
oedema due to excess fluid
skin and/or hair changes due
cell damage
• Appetite - poor appetite, may be due to
infections
• Mood -miserable, irritable and apathetic
3/20/2022 Dr. Chongo Shapi, BSc.HB, MBChB, CUZ. 20
 


	21. MALNUTRITION CAUSES INVISIBLE  CHANGES
(1)
• Liver cannot cope with large amount of
protein in the diet and also makes less glucose
• The heart is smaller and weaker, cannot pump
strongly and cannot deal with excess fluid in
blood
• The gut wall is thinner and makes fewer
enzymes, affecting digestion and absorption
3/20/2022 Dr. Chongo Shapi, BSc.HB, MBChB, CUZ. 21
 


	22. MALNUTRITION CAUSES INVISIBLE  CHANGES
(2)
• The kidneys cannot get rid of excess fluid or
sodium
• The cell walls are “leaky”. K+ and Mg2+ leak out (
and excreted) and Na+ leaks in. So body
contains too little K+ and Mg2+ and too much
Na+, causing oedema
• The immune system is less efficient
3/20/2022 Dr. Chongo Shapi, BSc.HB, MBChB, CUZ. 22
 


	23. WHY SEVERELY MALNOURISHED  CHILDREN
NEED DIFFERENT CARE?
• Loss of muscle and damaged liver increase the risk of
hypoglycaemia
• Loss of body fat and low activity increase risk of
hypothermia
• The gut and liver cannot cope with normal meals
• The heart easily goes into heart failure if too much
fluid is given
• Loss of fat and muscle makes it difficult to diagnose
dehydration
• The inefficient immune system give a weak response
to infection so may be missed (no fever)
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	24. SEVERELY MALNOURISHED CHILDREN  MUST BE:
• Fed differently from other children
• Rehydrated differently
• Treated with antibiotics even if there are no clinical
signs of infection
• Given specific nutrients to correct electrolyte and
fluid imbalances and repair damaged cells and
organs
• Given special care (not kept waiting for admission,
kept warm)
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	25. Where should children  with SAM be treated ?
• Stabilisation phase: needs inpatient
treatment. So admitt
• Rehabilitation phase: can be at home (i.e.
community-based) if the family has the
resources and time, and if the child’s
progress can be monitored
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	26. At risk of:
Hypoglycaemia
Hypothermia
Cardiac  failure
Missed infection
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	27. Risk of Hypoglycaemia
Poor  treatment
practices
• kept waiting
– in queue
– to be examined
by doctor
– to get to ward
• not fed at night
• not tube fed if
anorexic
Risk of Hypothermia
Poor treatment practices
• not fed every 2-3 hours
• draughty, cold wards
• no blankets
• left in wet clothes
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	28. Risk of CCF
Poor  treatment practices
• Too much fluid
– dehydration
overestimated
– IV route used
inappropriately
– not monitored during
rehydration
• Na+ not restricted
• K+ deficiency not
corrected
• Diuretics given to get
rid of oedema
Risk of Infection
Poor treatment practices
• no (or delayed)
antibiotics
• giving iron too early
• cross-infection
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	29. Some Epidemiology for  Zambia
• Underweight children: 21%
• Stunted growth: 45%
• Severely wasted children: 5%
• Children dying due to malnutrition: 52%
• Infant mortality: 70%
• Immunized children: 77%
• Under 5 mortality: 449
3/20/2022 Dr. Chongo Shapi, BSc.HB, MBChB, CUZ 29
 


	30. Clinical Presentation of  PEM
Symptoms:
• Swelling of limbs/abdomen/face
• Poor weight gain or weight loss
• Stunting
• Diarrhoea
• Behavioural changes:
- Apathy and irritability
- Anxiety
- Attention deficit
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	31. Clinical Presentation of  PEM
• Kwashiorkor characteristically affects children
who are being weaned (4mo-6mo)
• 4-6 mo, is considered to be the vulnerable
period for a child because:
1. Loss of maternal IgGs
2. Weaning period (food inadequate for the
child to grow)
3. Child starts to sit and pick up things in the
environment and put them in the mouth,
risk of infection)
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	32. Clinical Presentation of  PEM
• General signs:
1. Eye signs: Bitot’s spots, pus and inflammation,
corneal clouding, xerophthalmia leading to corneal
ulceration, keratomalacia and nystalopia (night
blindness). These are due to vitamin A deficiency
2. Hair: depigmented, reddish yellow to white (flag
sign), curly hair becomes straightened, dry,
lusterless, sparse, and brittle. In PEM, more hairs are
in the telogen (resting) phase than in the anagen
(active) phase, a reverse of normal
3. Nail plates: thin and soft and may be fissured or
ridged
4. Atrophy of the papillae on the tongue, angular
stomatitis, cheilosis
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	33. Bitot’s spots
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	34. Clinical Presentation of  PEM
Signs:
• Marasmus
- Emaciation:
a. Marked loss of subcutaneous fat
b. Muscle wasting (bone prominences visible: ribs
and shoulder bones)
c. Skin is xerotic, wrinkled, and loose (upper arms
and thighs, baggy pants appearance)
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	35. Marasmus
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-Monkey facies secondary
to a loss of buccal fat pads
is characteristic of this
disorder
-Cutaneous findings
include: no dermatosis but
fine, brittle hair; alopecia;
impaired growth; and
fissuring of the nails,
 


	36. Clinical Presentation of  PEM
Kwashiorkor:
a. Failure to thrive
b. Oedema of various grades; can include anarsaca
c. Moon facies
d. Hepatomegaly due to fatty liver
e. Perianal ulceration
f. Skin changes:
- Are progressive from dark, dry, and then splits open when
stretched, revealing pale areas between the cracks (ie,
crazy pavement dermatosis, enamel paint skin)
- Seen especially over pressure areas
- In contrast to pellagra, these changes seldom occur on
sun-exposed skin
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	37. Kwashiorkor
3/20/2022 Dr. Chongo  Shapi, BSc.HB, MBChB, CUZ 37
 


	38. Noma
• Is a  chronic necrotizing ulceration
of the gingiva and the cheek
• It is associated with malnutrition
• Presents with fever, malodorous
breath, anemia, leukocytosis, and
signs of malnutrition
• Polymicrobial infection with
Fusobacterium necrophorum and
Prevotella intermedia may be
inciting agents
• Treatment includes:
a. Local wound care
b. Penicillin
c. Metronidazole
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	39. Clinical Presentation of  PEM
• Grading of:
1. Oedema: 3 grades
a. Mild (Grade 1): both feet
b. Moderate (Grade 2): both upper and lower limbs,
excluding the trunk feet
c. Severe (Grade 3): anarsaca
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	40. Clinical Presentation of  PEM
2. Dermatosis: 3 grades
a. Mild (Grade 1): hypopigmentation/few rough
patches on arms/legs
b. Moderate (Grade 2): multiple
patches/peeling on arms and/or legs
c. Severe (Grade 3): fissures, raw skin and
flaking skin. Great risk to infection
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	41. Clinical Presentation of  PEM
Severe signs in PEM:
1. Severe wasting (SD ≤ - 3 weight for height)
2. Oedema present in both feet
3. Dermatosis
4. Eye signs
5. Stunting
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	42. Differentials for PEM
•  Kwashiorkor
1. CCF
2. Nephrotic syndrome
3. Chronic liver failure
(Hepatitis B common)
4. Protein losing
enteropathy
• Marasmus
1. TB
2. Chronic
immunosuppression
- HIV/AIDS
3. Malignancy
- Lymphomas
- Leukaemias
4. Malabsorption
5. Child neglect
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	43. Complications of Severe  Acute Malnutrition
1. Hypoglycaemia
2. Hypothermia
3. Dehydration/Shock
4. Electrolyte imbalance
5. Infections
6. Micronutrient deficiency
7. Severe anaemia
Hence, manage complications and underlying problem
if found
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	44. Thanks
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