PEM

(Protein energy malnutrition)

DEFINITION:- clinical syndrome caused by inadequate dietary in takes of protein and energy. With associated micronutrients and vitamins deficiency.

Age : 6/12- 5 yrs

Underlying causes 

i. Improper and inadequate food intake

· Famine 

· Poor dietary habits

· Emotional factors 

· food faddism

· Inappropriate weaning practices

· Taking of staple diets which are bulky with low energy and nutrients densities

· Poverty and inadequate foods

· Intentional deprivation (abuse)

· Congenital malformations 

· Prematurity

· Low birth wgt. 

ii. Impaired absorption 

· In chromic diarrhoea 

· Metabolic abnormalities 

iii. Increased nutritional requirement due to 

· stress 

· infections

· drugs 
  - antibiotics 

                          - anabolic or catabolic drugs 

iv) Increase protein loss e.g 

· proteinuria (nephrosis)

· infections 

· haemorrhage 

· burns 

v) Failure of proteins synthesis e.g 
· in chronic liver disease.

CLASSIFICATION 
I Depending cause 
a) primary malnutrition- due to inadequate food intake 

b) secondary malnutrition : due to 

· increased nutritional needs

· decreased nutrients absorption

· increased nutrients losses 

II. Welcome classification 

As per % std wgt for age + oedema.

%wgt for age 


with oedema

without oedema
> 80%







N

60-80%


kwash


tender weight

< 60%



marasmic kwash
marasmus

III. Gomez classification:-
As per std wgt for age

Class 


%std wgt for age
· (N)


>90%.

· Mild (I)

75-89.9%.

· Moderate (II)
60-74.9%.

· Severe (III)

<60%.

IV. WHO classification:-
Using standard deviation (3D)s or Z score

a) Wasting: - weight for height - 2SD -  (Lower end of normal range)

b) Stunting – ht for age – N ht      wgt

c) Mixed

d) Normal

e) Under weight

<- 3 SD – <70% wgt for height  - severe wasting

3 SD = 70% wgt for height

1. MEASURING GROWTH AND NUTRITIONAL STATUS 

i. Anthroprometric indices

a) height for age:-  index of cumulative effects undernutrition (skeleton growth)

b) weight for age:- index of combined effects of both recent and long term levels of nutrition

c) weight for height :- index of recent nutrition experiences

d) head circumference:- skeletal growth

e) skinfold thickness:- s/c tissues,   obesity,    PEM

f) mid arm circumference:- muscle mass = arm circumference- skinfold thickness

CLINICAL PRESENTATIONS 
NON OEDEMATOUS PEM OR MARASMUS 

<60% STD wgt for age with no oedema – 

- wgt below 3SD

Underlying causes: - as previously mention

INITIALLY 

· Failure to gain wgt/irritability

· Then loss of weight / listlessness and emaculation 

SKIN 

Loss of Turgor, wrinkled , loose and stretched over the bony prominences 

S/C fat loss – last on the cheecks (monkey face or – old wise mans face)

Pressure sores over bony prominences 

Stomach - scaphoid or protruberant

alertness with good appetite

pallor - anaemia

muscle atrophy or hypotonia – baggy trousers like on the buttocks 

infants usually constipated but can develop starvation diarrhoea 

  pulse

   temperature 

De H2O

Hair changes

OEDEMATOUS PEM :-  KWASHIOKOR

Described 1st in 1985 by cecil william in ghana (w. Africa) means – displaced child – no longer suckled

Causes: - previously mentioned

CLINICAL MANIFESTATION 

Initial – Vague – lethargic

 - apathy or

 - irritability

advanced

           
    -    poor growth

· lack of stamina

· oedema – moon face 

· pedal oedema

· hypotomia

· diarrhoea, vomiting, anorexia

hair changes  - sparse and thin

· coarse in chronic cases

flacky paint dermatoses – dermatitis/ darkening of skin on friction or pressure area 

apathy and misery

protuberant abdomen 

pallor- anaemia

MARASMIC KWASHIOKOR

· Features of both marasmus and kwashiokor

· Oedema and poor growth 

·  Hair changes 

· low s/c fat

· have high mortality rate

PATHOPHYSIOLOGY:-

PEM is an adaptive response to inadequate energy and proteins take 

Leads to – reduced activity and energy expenditure 

· facts mobilised for energy requirement

· later- proteins catabolism

CAUSE OF OEDEMATOUS / NON OEDEMATOUS PEM

i) is not known

ii) thought to depend on dietary requirements and body composition at time of malnutrition onset

iii) aflatoxin poisoning – cause damage to liver

iv) free radicals  - cause injuries to cells 

· due todeficiency of vitamin A and E (methionine)

· Low plasma of methionine precursor of glutathione a major antioxidant

BROCHEMICAL CHANGES IN PEM

I) SERUM PROTEINS

· serum albumin

· tinsthysetin

protein synthesis 

· reaalbumin

protein shores

· transferin

Level of essential amino acids may be less than non essential.

In severe malnutrition  - excretion of hydxoxyproline is reduced




 -   excretion of 3-methylhistidine leading hair easily plucked

Aminoaciduria

ii) IMMUNOLOGICAL CHANGES
Reduced level of lymphocytes <1500mm3 

Anergy to skin test antigen e.g tuberculin

iii) HORMANAL CHANGES 

· high level of stress hormones – ACTH , glucagon., cortisol, adrenaline

· lower level of T3 and T4  -   basal metabolic rate 

· less effective metabolism :- due to high energy cpds that cause oxidative stress in tissue e.g aflatoxins

·   growth hormone secretion - response to delayed bone of growth 

iv) GLUCOSE 

RBS- low in oedematous PEM   N   in non oedematous

· glucose tolerance curve diabetic type in kwashiorkor

v) MINERAL / MICRONUTRIENTS DEFECT
 Levels of K+ , mg +2,  zinc, copper, selenium, iodine , calcium, PO4 deficiency can be severe <0.32 can lead to death

vitamin A deficiency 

vi) SERUM ENZYMES 

serum amylase

serum esterase

serum choline esterase

serum transaminace

serum  lipase

serum alkaline phosphatase

serum activity of pancreatic enzymes/xanthine oxidase

 vii) ANAEMIA- normocytic microcytic or macro cytic

viii) SERUM CHOLESTEROL LEVEL – reduced

DIFFERENTIAL DIAGNOSIS

· nephrosis

· severe hookworm anaemia

· persistent diarrhoea

· pellagra 

TREATMENT

Only severely malnourished children should be hospitalized or those with serious illness.

I Detailed dietary and social history

Ii Lab investigation.

a) RBS 

b) FBC -  WBc counts- to rule out infections –

   
         -
HB-level.

-

c) URINALYSIS- Rule out infections.

d) UEC-

e) LFT -Serum proteins level.-reduced

· Deranged liver  functions.

f) CXR- Rule out infections

g) Blood cultured-

h)   STOOL- microscopy  -to rule out helminithiasis

Treatment.

2 phases

-Stabilization-1-7days.

- Rehabilitation-7/7-6/52

Stabilization Phase (24 – 48hrs) to 7 days

· Correct /prevent hypoglycemia: - give 50ml of 10% dexstrose orally or NG tube

- Follow by 1st feeding soonest


i/v glucose unconscious child

· Hypothermia – In associated with hypoglycemia



Axillary temp <35oc rectal <35.5oc

· Feed child immediately (collect hypoglycemia)

· Dress warmly

· Keep dry, away from draught

· Heaters

· Put child on mothers bare chest or abdomen

DEHYDRATION

Use oral, unless severely dehydrated or shock.

Use special dehydration solution for malnutrition (Resomal)

· 75ml 1kg/24hrs

· C7 breastfeeding

ELECTROLYTE IMBALANCE

K+ - 3- 4 mol 1kg 1 day

Mg – 0.4 – 0.6mmol 1kg 1day

Na – No replacement needed 


Food without salt

Resomal

         -        
G 
 Mol/ 20ml

Kcl
224
   24mmol

Tripottassium citrate
   81
      2mmol

mgcl
                      76
      3mmol

Zinc acetate
                      82 
   300mmol

Cuso4
                       1.4
      45 mmol

Water
                    2500ML


Infections:
- Assume all malnourished children have infection

· Broad spectrum 

· Measles Vaccine

= >6/12 and not immunized

 



= > 9/12 immunized before 9/12

· Parastic infestation –  treat 1st 3days

        -  Prophylactic – after 7day

Micronutrients deficiency

· Multivits supplement

· Folic acid

· Zinc – 2mg/kg/day

· Copper - 0.3 mg/kg/1day

· Vitamin A - > 6/12 – 50,00010

6-12/12 – 100, 00010

Older children – 200,00010

Initial feeding –

· Small frequent meals

· Low osmolarity and  low lactose

· Oral or NG tube

· 100 kcal/kg/1day

· Protein 1-1.5kg /day

· Liquid – 130ml/kg/day (100ml/kg/day in Kwash)

· CT Breast feeding


STABILIZATION





REHABILITATION

Days 1-2
Day 3-7
Week 2-6

Hypoglycemia




Hypothermia




Dehydration




Electrolytes




Infections




Micronutrients
No iron

With iron

Initial feeding




Catch up growth




Sensory stimulation




Prepare for follow up




End of stabilization phase

- Oedema loss-3-7 days.

- Diarrhea-cases.

- Infection under control.

- Child more interested with sorrounding

- Appetite back.

· REHABILITATION PHASE.

· Iron replacement can start if infection controlled

· Electrolyte and micronutrients maintenance continues.

· Switch to recovery diet- feeds gradually to

· 150-220K cal/kg /day

Proteins- 4.6g/kg/day.

· Aim to achieve weight gain-10g/kg/day.

· CT Breast feeding

Sensory stimulation and environmental support.

· Tender loving case- Admit with mother or care taker

· Cheerful stimulating environment.

· Play therapy.

· Physical activity.

Preparation for follow up Recovery.

- Recovery-90% weight for length-1SD.

· - Discharge home –    Nutritional counseling to mother

· Booster immunization

· 6 monthly vitamin A.

· Review at 1,2,4 weeks and then 6/12 monthly.

TREATMENT OF ASSOCIATED CONDITIONS
Eye problems

· due to vitamin A deficiency

· vitamin A, days 1,2,14

· inflamed or ulcerated instil antibiotic eye drops 7-10 days 

· instil atropine- 1 drops tid 3-5 days

· cover with saline socked pads 

· bandage eyes 

Severe Anaemia

· Transfuse  -  Hb < 4gldl

· 4-6 g/dl in resp distress

· whole blood – 10 ml 1 kg – for 3hs

· packed cells – 10 ml 1kg if in ccf

Dermatitis of kwashiokor

due to zinc deficiency – replace.

Sock in Kmno4 solution 

Apply zinc or castor oil ointments 

Omit nappies/diapers

Continuing diarrhoea 

Replacement fluids CT

To do stool m/cls and treat accordingly

· Osmotic diarrhoea 

· Use low osmolatity foods

· Avoid lactose 

· TB – CXR

· FBC /ESR

· Mantoux test

PREVENTION OF PEM

i. appropriate nutrition policies programmes

ii. improving food security

iii. protection and promotion of good health

iv. appropriate care practices for good nutrition

EFFECTS OF MULNUTRITION

i. Frequency of infection

ii. Mortality 

iii. Small stature

iv. Poor performance in school (IQ)

v. Obstructed labour

vi. Low birth wgt infants 
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