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defeeding Vitamin A

Ihiamin deficiency

syndrome deficiency
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Severity

Moderate

Severe

Moderate

Severe
Moderate

Severe

(riteria

W/A [ score <=/ to -3 3D
(60 - </57)

W/A [ score < -3 (<601

W/L or W/H [ score <=/ to -3 3D
(70 - <80%)

W/L or W/H [ score < -3 (</07)
H/A [ score <=7 to -3 SD (85 - <90)

H/A [ score < -3 (<€57)



WHO criteria Thai CPO criteria

* Weight-for-length/height <-35D or + Severe wasting or marasmus
* Mid-upper arm circumterence <115 mm W/H < =350 or < J0%) or
* Edema of both feet * kwashiorkor: pitting edema, tlaky paint dermatosis,

[kwashiorkor with or without severe wasting) hyperpigmented skin rash, britle hair
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\3 child wit Suchaorn Saengnipanthkul, MD malnutrition odema

marasmus

Child with severe acute



Depletion of fat, then glycoger

Reduction in activity to conserve energy — Slow growth
expendiiure Decrease metabolic rate

Pathophysiology

Preserve brain and viscera

e

B Increase B (DI
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Pathophypiology of SAMN

Body composition

Increase total body water
05 lean mass)

—

lectrolyte imbalance

ol and liver

Anemia

Jenal

1 £P Mg
™ N

Villi atrophy; lactase deficiency, pancreatic insufficiency, decrease acid production from stomach, intestina
dysmotility
> bacterial translocation, maldigestion, malabsorption, impaired gluconeogenesis = hypoglycemia

ron deficiency

Impaired concentrating ability
[ Jurea => | hypertonicity in renal medullg
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Pathophupiclogy op SAN

“ndocrine

1 13 (metabolism), |, insulin-like growth factor

secondary immunodeficiency

Lardiovascular

Respiratory system

kin

NS

Mucosal immunity, | slgh

| cardiac output, stroke volume =2 hypotension
pinus bradycardia

Diaphragm
[yrosine deficiency = | melanin
Palor, poor skin turgor, hair

Impaired cognitive function, mood
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How to manage patient with Al

PRYSICAL ERAMINATION INVESTIGATION PDYS. OPD
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Tune prame jor the management

Updates on the management of severe acute malnutrition in infants and children. WHO 2013

Stabilization Rehabilitation

Days 1-2 Days 3-7 Weeks 2-6
1. Hypoglycaemia 2
2. Hypothermia P
3. Dehydration >
4. Electrolytes 4
5. Infection 4
6. Micronutrients —no0 iron » withiron —p
7. Initiate feeding 4
8. Catch-up feeding >
9. Sensory stimulation 4
10. Prepare for follow-up P
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I

Blood sugar Hypoglycemia, hyperglycemia
lectrolyte Na, £, metabolic acidosis
. . P (a, Mg Low serum level
‘M%t‘ﬁ“’w."/ CBC with PBS Anemia, leukocytosis, DIC
BUN, Cr Renal function

UA, stool exam, hemoculture — Dehydration, infection

otool fat rat malabsorption
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Admirdion Severe acute malnutrition with
criferia; o Age < lyr + length for age < 130

)
e Age> Tyr + length for age < - 15D with complication

COMPM@“/ AN  edema, high-qrade fever, hypothermia, severe
it

dehydra on, lower respiratory tract infection,
diarrhea

 Unable to eat/drink, loss follow up
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Acute phase e Dehydration &tlectrolyte imbalance

e |nfection

(1“ Week) « Stabilization

RN + Thismin deficiency
Treafment Syndrome . o litamin A deficiency

Recovery phase
« Positive energy balance

(29 week)
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1. Hypothermia/ fever

o L. Hypoglycemia (BS < Somg/dl)

e fsymptomatic, stable vital signs, oral feeding

o 0% glucose or 1% sucrose S0 ml oral = B3 30 min
o Start BM/IF/medical formula q 30 min x Zhr then feed q Zhr
o IFBS <55 mg/dl = qive oral Tdose = IV glucose
«  Symptomatic, unstable vital signs, unable to eat/drink
o 10% dextrose 2-4 mi/kg/dose {200-400 mq/kg/dose) iv slowly push in 5 min

« Ihen iv dextrose; glucose infusion rate ~ age

o 851530 mir
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shock/severe dehydration
* lsotonic crystalloid (RL, 097 Nall) 10 ml/kg/dose
in 10-15 min with v/s ¢ 10-15 min until stable

o Maximum of 40 mi/kq = colloid + septic workup + antibiotics

* tluid = 100mi/kq (deficit) + 100 mi/kq (maintenance) - loading
dose v drip in 24 hr {54 Dextrose + 0452 NaCl)
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e e . Uelydration -

pfable vital signs

o Mild dehydration

ORY SUmlfkq in first 4 hes then 100 ml/kg in 20 hrs
e Moderate dehydration:

ORS 100ml/kq in first 4 hrs then 100 mi/kg in 20 hrs
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§ Hypokalemia

* Intracellular shitting + low total body potassium

o Very low K + symptomatic; arrhythmia, weakness, tK

K 03-05 mta/kg/dose, max 20 mbq/dose iv drip in 1-Z hr
Urine output > 0 ml/hr
Maximum peripheral IV K concentration 40 mtq/L

* Low K + asymptomatic

KUl or RHCOS 2-4 mmol/kg/day qid {max T mmol/kg, 20 mmol
e Hypophosphaternia = K/PU4
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2. Hypophosphatemic

e Serum phosphate < 3 mg/dL (078 mmol/L

e Ural phosphate supplement (.3-06 mmol/kg/day = diarrhea
e |\ phosphate 00-0.8 mmol/kg/day iv drip in 24 s

e Serum phosphate < 15 mg/dL (048 mmol/L}

> P 0.24-0.37 mmolfkg v drip in 6-12 hrs

o Max 15 mmol/dose, 15 mmol/kg/day
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b. Infection

e History & physical examination = septic workup

e Antibiotics = saurce of infection

 Empirical antibiotics; 3 generation cephalosporin

\
e Ceftriaxone /o mg/kg iv q 24 hr
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"Actual body weight” Holliday-seqar rule

rirst 10 kg = 100 keal/kg/day
10-20 kg = U keal/kg/day

>10 kg = 20 keallkg/ day

W1/ kg = (107100) + (750 = 1550
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-

« [ontinue breastreeding
« formula 20-30 keal/oz, osmolarity <300 mUsm/L
« [arbohydrate maldigestion/malabsorption = Lactose free formula

e Fat malabsorption = MCl-ail containing formula

= Route: oral first!

« nteral feeding = oral feeding < D0% at day J or < 3074 ot day /
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Nudvitional management

_y requirement {Holliday-Seqar

« llitamin A
o Vitamin BT £5-100 ma/day oral/ IV before start feeding then /-10 days
o Multivitamin (vitamin A 2000-5000 11/ day)

o e start at "% week or recovery phase
« tlemental zinc Tmg/kg/day (max 50 mg/day)
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reatment
Frequent (q Z-3h) oral small feeds

Low asmolality and low lactose

b 6_MM NG Teeding i the child is eating << U at / consecutive feeds
alories at 100 keal/kq/day

Profein at 115 g/kg/day

Liquid at 130 mi/kg/day or 100 ml/kg/day if edema

Updates on the management of severe acute malnutrition in infants and children. WHO 2073




Monitoring

Amounts of feed offered and lett over

7. Wnitial
, e—l,euﬁh@ Jomiting

stool frequency and consistency

aily body weight

Updates on the management of severe acute malnutrition in infants and children. WHO 2073



8. Cufcﬁ-up 5,rowm &wdthf,

Most cases can be managed as outpatients

dign that a child has reac
* Return of appetite

* o episodes of hypoglycemia (metabolically stable

* Reduced or disappearance of all edema

Updates on the man

ned renabilitation phase are:

agemen

t of severe acu

te

malnutrition in infants and children. WHO 2073



Hypokalaemia Starvation / Malnutrition
Hypomagnesaemia \l

Hypophosphataemia

Thiamine deficiency

Salt and water
retention - cedema

Protein, fat, mineral, electrolyte
5 and vitamin depletion - salt and
Refeeding water intolerance

syndrome 1

T Glucose uptake
« T Utilization of thiamine
T Uptake of K*, Mg?* & PO,* /

Refeeding (switch to anabolism)

Fluid, salt. nutrients
(CHO major energy source)

Stanga £, et al. EJON 2008; 62: 66/-74



Hypophosphatemic

Weakness (diaphragm)
K fallure

Hemolysis

VY failure
ncephalopathy
Contusion, stupor

Convulsion

Hypokalemia

Nausea vomiting
Constipation
Muscle weakness
K fallure
Cardiomyopathy
Arrhythmia

Hypomagnesemia

Nystagmus, convulsion
Fatique

Muscle spasms/cramp
Anorexia/ nausea/vomiting
Diarrhez

Arrhythmia
Kefractory hypokalemia & hypocalcemia

Thiamin deficiency

Lactic acidosis
Muscle weakness
Heart failure
Confusion

ncephalopathy

Rejeeding dyndrome
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* Severe malnutrition (kwashiorkor or marasmus) How "'0 Per
* Rapid weight loss

* Prolonged fasting
* Hunger striker (high stress unfed > / days|

* Pre-existing electrolyte imbalance

e (hronic infection

* Malabsorption (50}, short bowel syndrome)
* Morbid obesity with weight loss
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synthesis of the

visual pigments
rhodopsin =2

normal vision

el division, cell
death, and cel

differentiation

Epithelial cell

runctions

Host resistance to
infections
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VITAMIN A DEFICIENCY
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Bitot Apots

Jomen HAPC. Vitamin A deficiency, xerophthalmia and blindness. Nutr Rev. 1774 http://medchrome com/ better-you/ general-health-issues/ vitamin-sources-metabolism-deficiency/



Advanced xerophthalmia with dull cornea

%




Vilamin A treatment regirmen)

\itamin dosage (|U)
Schedule: fent - 0-5mo 50000
1 Cayere PEM Infant = 6 - 11 mo 100000
Children - male = 1/ mo 200000
(Kwashiorkor or WE/Ht < -3 D), day T \female 12 mo - 12y = 50y
L. Measles, day Tand Female 13 - 49 yr
~Kerophthalmia ~10.000 everyday or 25,000 every wk for at least 3 mo

3 Xerophtha|mia, dayq, Land 14 [nignt blindness, Bitot's spot) -200,000 on days 1,2 and 14

~Active corneal lesions

Sommon & Davidson. 20 VACG meeting J Nutr 2002132 (7 Suppl): 22028



[hiamine pyrophosphate
coenzyme In
metabolism

Red cell ferythrocyte

blucose transketolase |
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Glucose ATP

Glucose-6-phosphate

Phosphoglucose Frees up
isomerase carbon 1

Fructose-6-phosphate
ATP

Adds phosphate to

prepare for cleavage
ADP

fFructose-1,6-bisphosphate

Dihydroxyacetone Aldolase * Cleavage Glyceraldehyde-

~—
phosphate Triose phosphate isomerase 3-phosphate

Phosphofructbkinase

makes single product Pi + :
Glyceraldehyde-3-phosphate Activates
dehydrogenase phosphate
NADH+H™
1,3-Bisphosphoglycerate
ADP
First ATP Phosphoglycerate
of lycolysis kinase
R Y ATP
3-Phosphcgiycerate
Moves
Phosphoglyceromutase phosphate

2-Phosphoglycerate

Enolase Activates
phosphate

Phosphoenolpyruvate
ADP

Second ATP Pyruvate kinase

NAD
of glycolysis ATP NA{ 4//
COp - Pyruvate Lactate

Lactate dehydrogenase
anaerobic metabolism

aerobic
metabolism



pyruvate

pyruvate
CO, |dehydrogenase
complex- TPP

HEBH DA citrate

\_-/' Ce —_Co

oxaloacetate \ Cg
Csy

a-ketoglutrate
dehydrogenase JANCO,
complex- TPP

succinyl CoA
Cy



Mild cyanosis, dyspnez

achycardia, wide pulse pressure

Cardiovasrcufar Hepatomeqaly, generalized edema
(Wd) beriberi Lactic acidosis

Heart failure

k- increased (-1 interval, inverted | wave
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Breastred infants (usually by age 3-4 wk) by thiamine-deficiency mother

‘h/ Lardiac f

W‘ orm: high output heart failure
beribert . m
Aphonia form

Lerebral form: pseudomeningtis

Suchaom Saengnipanthkul, MD



e [Jinical setfing
DMMA%  Low erythrocyte transketolase activity (£ TKA) V
* fHigh thiamine pyrophosphate effect (IPPE)

o Normal (141
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ife 50-100 mq of thiamine IV/IM /-4 days
threatening

condition Then 3-5 mq of thiamine/day x bwks
Treatmend |
(table Children 10 ma/day x /-14 days
condition Adulk 50 ma/day x 714 days
Then 3-5 ma/day x 6 wk

Multivitamin supplement
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¥ '. . & Vitamin 81 (Thiamine)
' is found in fortified breads
and cereals, fish, lean meats and milk

FADAM
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