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1. Introduction

Malnutrition in children is widely prevalent in
India It is estimated that 57 million children are
underweight (moderate and severe). Morethan 50%
of deaths in 0-4 years are associated with
malnutrition(1). The median case fatality rate is
approximately 23.5% in severe malnutrition,
reaching 50% in edematous malnutrition(2). There
is a need for standardized protocol-based
management to improve the outcome of severely
malnourished children.

In 2006, Indian Academy of Pediatrics under-
took the task of developing guidelines for the
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management of severely malnourished children
based on adaptation from the WHO
guidelines(3).

We summarize below the revised consensus
recommendations (and wherever relevant the
rationale) of the group.

2. Definition of SevereM alnutrition

Severe malnutrition is defined in these guide-
lines as the presence of severe wasting (<70%
weight-for-height or <3SD) and/or edema. Mid-
upper arm circumference (MUAC) criteriamay also
be used for identifying severe wasting.

Thefollowing parameters are associated with an
increased risk of mortality:

*  Weight for height/length <70% NCHS median
or <3SD.

* Visibleseverewasting.
» Bipedal edema.
« MUAC<11cm(4).

3. Initial Assessment of a Severely
Malnourished Child

The initial assessment of a severely
malnourished child involves a good history and
physical examination. The key pointsto be covered
include history of (i) Recent intake of food and
fluids; (ii) Usual diet (before the current illness);
(iii) Breastfeeding; (iv) Duration and frequency of
diarrheaand vomiting; (v) Typeof diarrhea(watery/
bloody); (vi) Loss of appetite; (vii) Fever; (viii)
Symptoms suggesting infection at different sites,
(ix) Family circumstances (to understand the child’s
social background); (x) Chronic cough and contact
with tuberculosis; (xi) Recent contact with measles
and (xii) Known or suspected HIV infection.

On examination, it is essential to look for (i)
Anthropometry-weight, height/length, mid arm
circumference; (ii) Signs of dehydration; (iii)
Shock (cold hands, slow capillary refill, weak and
rapid pulse); (iv) Lethargy or unconsciousness; (V)
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Severe pamar pallor; (vi) Localizing signs of
infection, including ear and throat infections,
skin infection or pneumonia; (vii) Fever
(temperature  >37.5°C or >99.5%) or
hypothermia (rectal temperature <35.5°C or
<95.99F); (viii) Mouth ulcers; (ix) Skin changes of
kwashiorkor; (X) Eye signs of vitamin A
deficiency and (xi) Signs of HIV infection.

4. Management

The current guidelines recommend in-patient
management of al severely manourished
children. The treatment guidelines are divided
into ten essential steps(1) as shown below:

=

Treat/prevent hypoglycemia

Treat/prevent hypothermia

Treat/prevent dehydration

Correct electrolyte imbalance

Treat/prevent infection

Correct micronutrient deficiencies

Start cautious feeding

Achieve catch-up growth

Provide sensory stimulation and emotional
support

10. Prepare for follow-up after recovery

© 0N OAMLDN

Table | depicts the time-frame for initiating/
achieving these 10 steps.
Step 1: Treat/ Prevent Hypoglycemia

All severely malnourished children are at risk of
hypoglycemia, hence blood glucose should be

measured immediately at admission by using
glucose estimating reagent paper strips such as
dextrostix-reagent strips. There is evidence to
suggest association between the hypoglycemia

and risk of mortality in severely
mal nourished children (Tablell)(5).
Diagnosis

* Blood glucose level <54 mg/dL or 3 mmol/L
is defined as hypoglycemia in a severely
malnourished child. If blood glucose cannot
be measured, assume hypoglycemia
and treat.

* Hypoglycemia may be asymptomatic or
sympto-matic. Symptomatic hypoglycemia
manifests as lethargy, unconsciousness or
seizures. Sympathetic manifestations of
hypoglycemia like pallor and sweating are
rare in severe mal-nutrition but may occur.
Peripheral circulatory failure and hypothermia
may be a manifestation of hypoglycemia.

» Hypothermia, infection and hypoglycemia
generally occur as a triad. Hence, in the
presence of one of these, aways look for the
others.

Treatment

If the child has hypoglycemia, but is
CoNnscious:

e Give 50 mL of 10% glucose or sucrose
solution (1 rounded teaspoon of sugar in 3%
tablespoons of water) orally or by nasogastric

TABLE I — Time Table for the Management of Child with severe malnutrition{3)
Steps Stabilization Rehabilitation
Days 1-2 Days 3-7 Weeks 2-6

. Hypoglveemia —_—.

2. Hypothermia _—

3. Dehydration .

4. Electrolytes -

5. Infection >

6. Micronutrients >

7. Ininate Feeding =

2. Catch-up growth -

9. Sensory stimulation -
L. Prepare for follow-up -
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TABLE II-Association Between Hypoglycemia and Mortality(5)

No. of % weight deficit Blood sugar Mortality
cases for length (mg/100mL) rate (%)
Max Mean  Mim
Kwashiorkor 10 26 100 77 45 0
Marasmic infant, blood
glucose >50 mg% 18 29 81 68 51 16.6
Marasmic infant, blood
glucose <50 mg% 15 29 50 34 14 26.6
Marasmic infants with
symptomatic hypoglycemia 21 29 25 11 0 52.1

tube followed by the first feed. (see Step 7 for
type and amount of feed).

» Start feeding 2 hourly day and night (Initialy
one can give 1/4th of the 2 hourly feed every 30
minutestill the blood glucose stabilizes).

» Start appropriate antibiotics.

If the hypoglycemic child is symptomatic
(unconscious, lethargic or seizuring):

* Give 10% dextrosei.v. 5 mL/kg (if unavailable
give 50 mL 10% dextrose or sucrose solution by
nasogastric tube).

e Follow with 50 mL of 10% dextrose or sucrose
solution by nasogastric tube.

» Start feeding with the starter F75 diet as quickly
as possible and then continue the feeds 2-3
hourly day and night (Initially one can give 1/4th
of the 2 hourly feed every 30 minutes till the
blood glucose stabilizes).

» Start appropriate antibiotics.
Monitoring

If the initial blood glucose was low, repeat an
estimation using finger or heel-prick blood after 30
min. If the blood glucoseisagain low, repeat 50 mL
of 10% dextrose or sucrose solution (as described
above). Blood glucose monitoring may have to
continue every 30 min till the blood glucose
becomes normal and stabilizes; thereafter, start
2 hourly feeding.

* In case the body temperature falls (axillary
temperature is less than 35°C or recta
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temperature is less than 35.5°C) or conscious-
ness deteriorates measure the blood sugar.

Prevention

The cornerstone of prevention is feeding at
regular intervals.

e Feed 2 hourly starting
necessary, rehydrate first).

immediately  (if

» Ensure the child is fed regularly throughout
the night.

Step 2: Treat/ Prevent Hypothermia

All severely malnourished children are at risk
of hypothermia due to a lowered metabolic rate
and decreased body fat. Children with marasmus,
concurrent infections, denuded skin and infants
are at a greater risk. Always look for and manage
hypoglycemia in a hypothermic child.

Diagnosis

* Hypothermia is diagnosed if the rectal
temperature is less than <35.5°C or 95.5°F. If
axillary temperature is less than 35°C or 95°F
or does not register on a norma thermometer,
assume hypothermia. Use a low reading
thermometer (range 29°C-42°C), if available.

* Hypothermia can occur in summers as well.

» Always measure blood glucose and screen for
infections in the presence of hypothermia.
Treatment
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* Feed the child immediately (if necessary
rehydrate first).

e Clothe the child with warm clothes and use a
warm blanket. Ensure that the head is also
covered well with ascarf or acap.

e Provide heat with an overhead warmer, an
incandescent lamp or radiant heater. Do not
point the heater directly at the child and avoid
contact with hot water bottles, so as to prevent
burns. Indirect warming with warm pads could
be attempted.

* Or the child could be put in contact with
the mother’s bare chest or abdomen (skin to
skin) as in kangaroo mother care to provide
warmth.

» Giveappropriate antibiotics.

Treatment of severe hypothermia (rectal
temperature <32°C)

» Givewarm humidified oxygen.

» Give5mL/kg of 10% dextrose IV immediately
or 50 mL of 10% dextrose by NG route (if 1V
accessisdifficult).

» Start IV antibiotics (see section below).

* Rewarm: Provideheat using radiation (overhead
warmer), or conduction (skin contact) or
convection (heat convector). Avoid rapid
rewarming asthismay lead to dysequilibrium.

 Give warm feeds immediately, if clinica
condition allows the child to take orally, else
administer the feeds through a nasogastric tube.
Start maintenance IV fluids (pre warmed), if
there is feed intolerance/contraindication for
nasogastric feeding.

* Rehydrateusing warm fluidsimmediately, when
thereisahistory of diarrheaor thereisevidence
of dehydration

Monitoring

* Measure the child’'s temperature 2 hourly till it
risesto more than 36.5°C.

* Monitor temperature especially at night when
the ambient temperature falls and ensure the
child is always well covered (particularly the
head) and fed on time.
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* Check for hypoglycemia  whenever

hypothermia is found.
Prevention

* Feed the child 2 hourly starting immediately
after admission.

» Ensurefeedsare administered through the night.

* Always keep the child well covered. Ensure
that head is aso covered well with a scarf or a

cap.
» Placethechild sbedinadraught-free areaaway

from doors and windows to prevent exposure to
coldair.

* Minimize exposure after bathing or clinical
examination.

* Minimize contact with wet clothes and nappies
and keep the child dry aways.

* Let the child sleep in close contact with the
mother.

» The child could aso be put in contact with the
mother’ sbare chest or abdomen (skinto skin) as
in kangaroo mother careto provide warmth.

Step 3: Treat/Prevent Dehydration
Diagnosis

Dehydration tends to be over diagnosed and its
severity overestimated in severely malnourished
children. This is because it is difficult to estimate
dehydration status accurately in the severely
malnourished child using clinical signs aone.
However, it is safe to assume that al severely
malnourished children with watery diarrhea may
have some dehydration. It isimportant to recognize
the fact that low blood volume (hypovolemia) can
co-exist with edema.

Treatment

Do not usethelV routefor rehydration except in
cases of shock. The IAP recommends the use of
reduced osmolarity ORS with potassium supple-
ments given additionally (Tablelll).

The exact amount depends on how much the
child wants, volume of stool loss, and whether the
child is vomiting.
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TABLE I11-Composition of Reduced Osmolarity ORS

Component Concentration (mmol/L)
Sodium 75
Chloride 65
Potassium 20
Citrate 10
Glucose 75
Osmolarity 245

N.B. Add 20 mmol/L of additional potassium as syrup
potassium chloride (15 mL of the syrup provides
20 mmol/L of potassium).

e Give the reduced osmolarity ORS, orally or by
nasogastric tube, much more slowly than you would
when rehydrating a well-nourished child:

» Give 5 mL/kg every 30 minutes for the first 2 hours,
then give 5-10 mL/kg/hour for the next 4-10 hours.

Soecial note;

WHO suggests that when using the new ORS solution,
containing 75 mEg/L of sodium the ORS packet should be
dissolved in two liters of clean water. 45 mL of potassium
chloride solution (from stock solution containing 100 g
K CI/L) and 50 g sucrose should bedissolved in this solution.
These modified solutions provide less sodium (37.5 mmol/
L), more potassium (40 mmol/L) and added sugar (25 g/L).
|AP Task Force feelsthat reduced osmolarity ORS without
further dilution can be used safely as recommended above,
given slowly over a period of 8-10 hours. Extra sugar and
potassium can be provided as described in Step 1 and Step 6.

* Feeding must be initiated within two to three
hours of starting rehydration. Give F75 starter
formula on alternate hours (e.g., hours 2, 4, 6)
with reduced osmolarity ORS (hours 3,5,7) (see
Step 7 for volume of feed).

Then continue feeding with starter F-75 feeds
(see composition TablesVI and VII).

Monitoring

Monitor the progress of rehydration half-hourly
for 2 hours, then hourly for the next 4-10 hours:

* Pulserate
* Respiratory rate

* Ora mucosa
* Urine frequency/volume

* Frequency of stools and vomiting
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Be alert for signs of overhydration (increasing
respiratory rate by 5 per min and pulserate by 15 per
min, increasing edema and periorbital puffiness),
which can be dangerous and may lead to heart
failure. If you find any sign of overhydration, stop
ORS immediately and reassess after one hour.
Do not use diureticsin this setting. Decrease in the
heart rate and respiratory rate (if increased initially)
and increase in the urine output indicate that
rehydration is proceeding. The return of tears, a
moist oral mucosa, less sunken eyes and fontanelle,
and improved skin turgor are also indicators of
rehydration; however, these changes may not be
seen in some severely malnourished children even
when fully rehydrated.

Stop ORS for rehydration if any four hydration
signs are present (child less thirsty, passing urine,
tears, moist oral mucosa, eyes less sunken, faster
skin pinch).

Prevention

Measures to prevent dehydration from conti-
nuing watery diarrhea are similar to those for well-
nourished children (see Treatment Plan A of
management of acute diarrhea),

» If thechildisbreastfed, continue breastfeeding.
» Initiaterefeeding with starter F-75 formula.

» Givereduced osmolarity ORS between feeds to
replace stool losses. Asaguide, give 50-100 mL
(approx. 5-10 mL/kg) after each watery stool. Do
not confuse frequent passage of small unformed
stools with profuse watery diarrhea; the former
does not require fluid replacement.

Severe Dehydration with Shock

It isimportant to recognize severe dehydrationin
severely mal nourished children. Themanagement is
targeted at replenishment of the intravascular
volume by use of intravenous fluids to improve the
perfusionto thevital organs. In childrenwith severe
malnutrition who present with shock, it may be
difficult to distinguish severe dehydration from
septic shock. Severely malnourished children must
be lethargic/unconscious to be diagnosed with
‘shock’(3). History of profuse watery diarrhea
and rapid improvement on intravenous fluids
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favor the diagnosis of shock due to severe
dehydration.

Note: A severely malnourished child with signs

suggesting severe dehydration but without a
history of watery diarrhea should be treated for

septic shock.

Fluid management for Severe Dehydration (Fig.
1)

Intravenous fluids should be given to severely
malnourished children if they have signs of shock
and are lethargic or have lost consciousness. In
case of inability to secure intravenous access,
intraosseous route should be used. Ideally, Ringer’s
lactate with 5% dextrose should be used as
rehydrating fluid. If not available, use half normal
(N/2) salinewith 5% dextrose. The other alternative
isto use Ringer’ slactate solution.

* Giveoxygen

» Giverehydrating fluid at slower infusion rates of
15 mL/kg over the first hour with continuous
monitoring (pulserate, pulsevolume, respiratory
rate, capillary refill time, urine output).

e Administer IV antibiotics.

* Monitor pulse and respiratory rates every 10-15
min. If thereisimprovement (pulse slows; faster
capillary refill) at the end of the first hour of 1V
fluid infusion, consider diagnosis of severe
dehydration with shock. Repeat rehydrating fluid
at the same rate over the next hour and then
switch to reduced osmolarity ORS at 5-10 mL/
kag/hour, either orally or by nasogastric tube.

* If thereisnoimprovement or worsening after the
first hour of the fluid bolus, consider septic
shock and treat accordingly.

Caution

Do not use 5% dextrose alone

Add potassium to the IV fluids at the rate
of 1.5 mL per 100 mL after the patient passes
urine.

There must be frequent monitoring to look for
features of over hydration and cardiac decom-
pensation (see Appendix 1 for management of septic
shock).

INDIAN PEDIATRICS

Step 4: Correct Electrolyte Imbalance

Excess body sodium exists even though the
plasmasodium may below in severely malnourished
children. Giving high amounts of sodium could kill
the child. In addition, all severely malnourished
children have deficiencies of potassium and
magnesium; these may take two weeks or more to
correct. Edema may partly be due to these
deficiencies. Do NOT treat edemawith adiuretic.

Treatment

* All severely malnourished children need to be
given supplemental potassium at 3-4 mmol/kg/
day for at least 2 weeks. Potassium can be
given as syrup potassium chloride; the most
common preparation available has 20 mmol/
15mL.

Note: Wherever it is possible to measure serum potassium
and there is severe hypokalemia i.e, serum
potassiumis <2 mmol/L or <3.5 mmol/L with ECG
changes, correct by starting at 0.3-0.5 mmol/kg/hour
infusion of potassium chloride in intravenous fluids,
preferably with continuous monitoring of the ECG.
For arrhythmia attributed to hypokalemia, give 1
mmol/kg/hour of potassium chloride till the rhythm
normalizes; thishasto beadministered very carefully
with controlled infusion and continuous ECG

monitoring.

e On day 1, give 50% magnesium sulphate
(equivalent to 2 mmol/mL). IM once (0.3
mL/kg up to a maximum of 2 mL) Theresfter,
give extra magnesium (0.4-0.6 mmol/kg daily)
orally. Injection magnesium sulphate can be
given orally as a magnesium supplement mixed
with feeds.

* Preparefood without adding salt.

Potassium and magnesium can aso be
supplemented daily by preparing astock solution of
the WHO electrolyte and mineral mix and adding
20 mL of thissolutionto 1 liter of feed (Appendix 2
for composition).

Step 5: Treat/ Prevent Infection

In severe malnutrition, multiple infections are
common. However, the usual signsof infection such
as fever are often absent. Review of literature
identifiesfew studies, mainly from Africa, that have
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looked at the prevalence of infections in severely
malnourished (Table V)(6-8).

In a study from Egypt, 62% of the studied
children had lower respiratory tract infection
(33% pneumonia, 29% bronchitis). Signs and
symptoms were few and mostly non specific in
these children. The authors suggested that chest
X-ray should be mandatory in evaluating patients
with SMN whenever possible(9).

Similarly, there are studies that have docu-
mented high rates of urinary tract infections in
children with SMN (Table V).

All these studies showed high rates of
infection and majority of the blood stream
infections were due to gram negative bacteria.
This provides the basis for the recommendation
that all severely malnourished children should be
assumed to have a serious infection on their

Use intravenous or intraosseus route
Ringers lactate with 5% dextrose or ¥2 normal saline with 5% dextrose

at 15 mL/kg/hour for thefirst hour
* do not use 5% dextrose alone

Continue monitoring every 5-10 min

|

Assess after one hour

\J

If no improvement or worsening
consider septic shock

l
If improvement (pulse slows/faster
capillary refill/increasein blood pressure)
Consider severe dehydration with shock

Repeat Ringers lactate 15 mL/kg over one hour

Assess

If accept oraly start ORS

Clinically better but not accepting orally:
Give ORS (5-10 mL/kg/h) through a nasogastric tube.
If the child does not tolerate oral/NG fluid,
IV fluid must be administered cautiously

Fig. 1. Fluid management for severe dehydration in severely malnourished children.

TABLE I V—Prevalence of Infectionsin Children with SMN

Authors Age Children Prevalence of Bacterial isolates
Y ear published studied infection
Isaack H, et al. (1992) 164 92% Saphylococcus
Tanzania(6) E. coli

Klebsiella
Shimeles D, et al. ( 1994) 4-60 mo 90 >80% Gram —ve enteric organism
Ethiopia (7)
Noorani N, et al. ( 2005) 2-60 mo 91 28.9% Mostly Gram —ve
Kenya(8)

INDIAN PEDIATRICS
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TABLE V-Prevalence of UTI in Children with SVIN

Authors/Country Children studied

Prevalence of UTI

Common bacterial isolates

Berkowitz, et al.(1983), Atlanta(9) 68
Caksen H, et al. (2000) (11) 103
Rabasa, et al. (2002), Nigeria(12) 194

Bagga, etal. (2003), India(13) 112

11.3%

31% E. coli
30% E. coli
Gram negative bacteria;

predominantly E. coli

Bacteriuriain 17 (15.2%) SMN

and 2 (1.8%) in control

arrival in hospital and treated with antibiotics. In
addition, hypoglycemia and hypothermia are
considered markers of severe infection in
children.

I nvestigations

In addition to complete clinical evauation,
following investigations may be done for
identifying the infections in SMN children,
whenever and wherever feasible/avail able.

* Hb, TLC, DLC, peripheral smear

* Urineanalysisand urineculture

» Blood culture

o X-ray chest

* Mantoux test

* Gadtricaspiratefor AFB

* Peripheral smear for malaria (in endemic
areas)

* CSF examination (if meningitis suspected)

Treatment

All severly manourished children should
receive broad-spectrum antibiotics

Choiceof Broad Spectrum Antibiotics

Give parentral antibiotics to al admitted

children.

* Ampicillin 50 mg/kg/dose 6 hourly I.M. or I.V.
for at least 2 days; followed by oral Amoxycillin
15 mg/kg 8 hourly for five days (once the child
startsimproving)

and

INDIAN PEDIATRICS

» Gentamicin 7.5 mg/kg or

Amikacin 15-20 mg/kg I.M or 1.V once daily
for seven days.

If the child fails to improve within 48 hours,
change to IV Cefotaxime (100-150 mg/kg/day 6-8
hourly)/Ceftriaxone (50-75 mg/kg/day 12 hourly).
However, depending on local resistance patterns,
these regimens should be accordingly modified.

If meningitis is suspected, perform lumbar
puncturefor confirmation, where possible, and treat
the child with 1V Cefotaxime (200 mg/kg/day
6 hourly) and IV Amikacin (15 mg/kg/day 8 hourly)
for 14-21 days. Moreover, if staphylococcal
infection is suspected add 1V Cloxacillin (100 mg/
kg/day 6 hourly).

Besides the above, if other specific infections
(such as pneumonia, dysentery, skin or soft-
tissue infections) are identified, give appropriate
antibiotics.

Add antimalaria treatment if the child has a
positive blood film for malariaparasites.

Tuberculosis is common, but anti-tuberculosis
treatment should only be given when tuberculosisis
diagnosed.

Some experienced doctors routinely give
metronidazole (7.5 mg/kg 8-hourly for 7 days) in
addition to broad-spectrum antibiotics. However,
the efficacy of this treatment has not been
established by clinical trials.

Monitoring

It isimportant to look for response to treatment.
The response will be indicated by resolution of
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the initial symptoms and signs of infection, if
any. The child’s activity, interaction with parents
and appetite should improve. If there is no
improvement or deterioration of the symptoms/
signs of infection, the child should be screened
for infection with resistant bacterial pathogens,
tuberculosis, HIV and unusual enteric pathogens.

Prevention of Hospital Acquired Infections

The hedthcare personnel should follow
standard precautions. The effectiveness of hand
hygiene should be emphasized to al health care
providers, attendants and patients. It is essential
that adequate safety measures are taken to
prevent the spread of hospital acquired infections,
since these children are at higher risk of acquiring
infections due to their lowered/compromised
immune status.

Give measles vaccine if the child is >6
months and not immunized, or if the child is >9
months and had been vaccinated before the age
of 9 months, but delay vaccination if the child is
in shock.

Step 6: Correct Micronutrient Deficiencies

All  severely malnourished children have
vitamin and mineral deficiencies. Micronutrients
should be used as an adjunct to treatment in safe
and effective doses. Up to twice the
recommended daily allowance of various
vitamins and minerals should be used. Although
anemia is common, do not giveiron
initially. Wait until the child hasa good
appetite and starts gaining weight (usually by
week 2). Giving iron may make infections
worse(14).

» Vitamin A orally on day 1 (if age >1 year give
200,000 1U; age 6- 12 m give 100,000 I1U;
age 0-5 m give 50,000 |1U) unless there
is definite evidence that a dose has been given
in the last month.

Give daily

Multivitamin supplement containing (mg/
1000 cal): Thiamin 0.5, Riboflavin 0.6 and
Nicotinic acid (niacin equivalents) 6.6. It is better
to am for a formulation that is truly multi (e.g.,
one that has vitamins A, C, D, E, and B, ).

INDIAN PEDIATRICS

» Folic acid 1 mg/d (give 5 mg on day 1).
* Zinc 2 mg/kg/d (can be provided using zinc
syrups/ zinc dispersible tablets).

» Copper 0.2-0.3 mg/kg/d (will have to use a
multivitamin/ mineral commercial preparation).

* Iron 3 mg/kg/d, only once child starts gaining
weight; after the stabilization phase.

Step 7: Initiatere-feeding

Start feeding as soon as possible with a diet,
which has

» Osmolarity lessthan <350 mosn/L.
» Lactosenot morethan 2-3 g/kg/day.

* Appropriate renal solute load
osmolarity <600 mosn/L).

» Initial percentage of calories from protein
of 5%

» Adeguate bioavailability of micronutrients.
easy to prepare and socialy

(urinary

* Low viscosity,
acceptable.

» Adeguate storage, cooking and refrigeration.
Start cautiousfeeding

» Start feeding as soon as possible as frequent
small feeds. Initiate nasogastric feedsif thechild
isnot being ableto take orally, or takes <80% of
thetarget intake.

* Recommended daily energy and protein intake
frominitial feedsis 100 kcal/kg and 1-1.5 g/kg
respectively.

e Total fluid recommended is 130 mL/kg/day;
reduce to 100 mL/kg/day if there is severe,
generalized edema.

» Continue breast feeding ad-libitum.

Starter diets (adapted from WHO guidelines)
recommended in severemalnutrition

The diets given below have been adapted for the
hospital based Indian settings from the diets
recommended in the WHO manual(3). Some
examples of diets are given, which could be used to
initiate feeding in severely malnourished children.
Of these diets, two use cereals in addition to
sugar. In addition, older children could be started
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TABLE VI-Starter Diets

Diets contents (per 100 mL) F-75 Starter F-75 Starter F-75 Starter

(Cereal based) (Cereal based)
Ex: 1 Ex: 2
Cows milk or equivalent (mL) 30 30 25
(approximate measure of one katori) (1/3) (1/3) (1/4)
Sugar (g) 9 6 3
(approximate measure of one level teaspoon) a+ 12 Q) (1/2)
Cereal: Powdered puffed rice* (g) - 2.5 6
(approximate measure of one level teaspoon) (3/4) 2
Vegetable ail (g) 2 2.5 3
(approximate measure of one level teaspoon) 1/2) (1/2+) (3/4)
Water: make up to (mL) 100 100 100
Energy (kcal) 75 75 75
Protein (g) 0.9 1.1 1.2
Lactose (Q) 1.2 1.2 1.0

* Egg white may be replaced by 3g of chicken or commercially available pure protein like casein.
* Powdered puffed rice may be replaced by commercial pre-cooked rice preparations (in same amounts)

Note:

1. Wherever feasible, actual weighing of the constituents should be carried out. Household measure should be used only

as an dternative, as they may not be standardized.

2. The above charts give the composition for 100 ml diet. Wherever there is a facility for refrigeration, 1 liter diet could
be prepared by multiplying the requirement of each constituent by 10.

on cereal-based diets (Table VI). However, there
is need for adapting diets using similar concepts
in different regional settings in the country.

The cereal-based low lactose (lower
osmolarity) diets are recommended as starter
diets for those with persistent diarrhea(15).
Lactose free diets are rarely needed for persistent
diarrhea as most children do well on the above
mentioned, low lactose F-75 diets. Children with
persistent diarrhea, who continue to have
diarrhea on the low lactose diets, should be given
lactose (milk) free diets(14). Examples are shown
in Appendix 3.

How to prepare the feeds?

Milk cereal diets do not need cooking, as
powdered puffed rice is pre-cooked. Add the sugar
and oil to powdered puffed rice. Add the milk and
water to preparethefeed.

Feeding patternintheinitial daysof
rehabilitation

The volume of feeds should be increased
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TABLE VII-Feeding Pattern in the Initial Days of

Rehabilitation
Days Frequency  Vol/kg/feed Vol/kg/day
1-2 2 hourly 11 mL 130 mL
35 3 hourly 16 mL 130 mL
6- 4 hourly 22 mL 130 mL

Source: WHO guidelines(3).
Please see Appendix 4 for the detailed charts on feeding
volumes.

gradually while decreasing the frequency of
administration (Table VII). The calories should be
increased only after the child is able to accept the
increased volume of feeds.

Step 8: Achieve Catch up Growth

Once appetite returns which usually happens
in 2-3 days higher intakes should be encouraged.
The frequency of feeds should be gradually
decreased to 6 feeds/day and the volume offered
a each feed should be increased. It is
recommended that each successive feed is
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increased by 10 mL until some is left uneaten.
Breast feeding should be continued ad libitum.

Make a gradua transition from F-75 diet to
F-100 diet. The starter F-75 diet should be
replaced with F-100 diet in equal amount in 2
days.

These diets as shown below contain 100 kcal/
100 mL with 2.5-3.0 g protein/100 mL. The
caorie intake should be increased to 150-200
kcal/kg/day, and the proteins to 4-6g/kg/day.

Catch-up diets recommended in severe
malnutrition

The diets given below have been adapted for
the Indian settings from the diets recommended
in the WHO manual (Table VII1)(2).

Given below are some examples of low
lactose catch up diets (Table 1X).

For children with persistent diarrhea, who do
not tolerate low lactose diets, |actose free diet can
be started. In these diets, carbohydrates (rice,
sugar and glucose) can be given in varying
proportions accord-ing to the patients’ individual
level of carbohydrate to achieve optimal balance
between osmolarity and digestibility(15)
(see Appendix 5 for an example).

Complementary foods should be added as
soon as possible to prepare the child for home
foods at discharge. They should have comparable
energy and protein concentrations once the
catch-up diets are well tolerated. Khichri, dalia,
banana, curd-rice and other culturally acceptable
and locally available diets can aso be offered
liberaly (see IMNCI Food Box)(16).

Emergency treatment for severe anemia is
shown in Appendix 6, Treatment of associated
conditions is shown in Appendix 7.

Step 9: Provide sensory stimulation and
emotional support

Delayed mental and behavioral development
often occurs in severe malnutrition. In addition to
the above management, try to stimulate and
encourage:

* A cheerful, stimulating environment.

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

INDIAN PEDIATRICS

TABLE VIII-Catch-up Diets

Diets F-100 F-100 Catch-up
Contents Catch-up (cereal based)
(per 100 mL) Example 1
Cows milk/toned 95 75
dairy milk (ml)

(approximate measure (3/4+) (1/2)

of one katori)

Sugar (g) 5 25
(approximate measure (@) (v2-)

of onelevel teaspoon)

Cereal: Puffed rice (g) - 7
(approximate measure 2

of onelevel teaspoon)

Vegetable oil (g) 2 2
(approximate measure 2 2

of onelevel teaspoon)

Water to make (mL) 100 100
Energy (kcal) 101 100
Protein (g) 29 29
Lactose (g) 38 3

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

e Tender loving care.
Step 10: Prepare for follow-up after recovery

Primary Failure to respond is indicated by:

» Failure to regain appetite by day 4.

» Failure to start losing edema by day 4.

» Presence of edema on day 10.

» 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 3
consecutive days during the rehabilitation phase.

What is poor weight gain?

» Good weight gan is >10 g/kg/day and
indicates a good response. It is recommended
to continue with the same treatment.

* Moderate weight gain is 5-10 g/kg/day;
food intake should be checked and the child-ren
should be screened for systemic infection.

» Poor weight gain is <5 g/kg/day and
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TABLE I X—Low Lactose Catch Up Diet

Catch-up low lactose diets Example 1 Example 2
Milk (cow’s milk or toned dairy milk) 25 mL 25 mL
Egg white *(g) 12 -
(approximate measure of one level teaspoon) (2+)

Roasted powdered groundnut - 59
Vegetable oil (g) 4

(approximate measure of one level teaspoon) @

Cereal flour: Powdered puffed rice** (g) 12 12
(approximate measure of one katori) (4) 4
Energy (kcal) 100 -
Protein (g) 29 29
Lactose (Q) 1 1

* Egg white may be replaced by 3g of chicken or commercialy available pure protein like casein.
**Powdered puffed rice may be replaced by commercial pre-cooked rice preparations (in same amounts).

Jaggery could be used instead of glucose/sugar.

screening for inadequate feeding, untreated
infection, tuberculosis and psychological
problems is recommended

Possible causes of poor weight gain are:
(&) Inadequate feeding
It is recommended to check:

» That night feeds have been given

e That target energy and protein intakes are
achieved. |Is actual intake (offered minus food
left) correctly recorded? Is the quantity of feed
recalculated as the child gains weight? Is the
child vomiting or ruminating?

» Feeding technique: Is the child fed frequently
and offered unlimited amounts? What is the
quality of care? Are staff motivated/ gentle/
loving/patient?

* All aspects of feed preparation: Scales,
measure-ment of ingredients, mixing, taste,
hygienic storage, adequate stirring  if
Separating out.

* If giving family foods with catch-up F-100,
that they are suitably modified to provide

>100 kcal/100 g (if not, they need to be re-
modified).

(b) Specific nutrient deficiencies
It is recommended to check:
1. Adequacy and the shelf

multivitamin composition.
2. Preparation of electrolyte/mineral solution

life of the

INDIAN PEDIATRICS

and whether they have been correctly
prescribed and administered.

(c) Untreated infection

If feeding is adequate and there is no
malabsorption, infection should be suspected.
Urinary tract infections, otitis media, TB and
giardiasis are often overlooked. It is therefore
important to:

* Re-examine carefully.
* Repeat urinalysis for white blood cells.
* Examine stool.
» If possible, take chest X-ray.
Antibiotic schedule is modified only if a
specific infection is identified.
(d) HIV/AIDS

In children with HIV/AIDS, good recovery
from malnutrition is possible though it may take
longer and treatment failures may be common.
Lactose intolerance occurs in severe HIV-related
chronic diarrhea. Treatment should be the same
as for HIV negative children.

(e) Psychological problems

It is recommended to check for:

Abnormal behavior such as stereotyped
movements  (rocking), rumination (self
stimulation through regurgitation) and attention
seeking. These should be treated by giving the
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child specia love and attention.
Criteria for discharge

Severely malnourished children are ready for
discharge when the following criteria have been
fulfilled:

e Absence of infection.

* The child is eating at least 120-130 cal/kg/day
and receiving adequate micronutrients.

» There is consistent weight gain (of at least
5 g/kg/day for 3 consecutive days) on
exclusive oral feeding.

e WFH is 90% of NCHS median; The child is
dtill likely to have a low weight-for-age
because of stunting.

* Absence of edema.
» Completed immunization appropriate for age.

e Caretakers are sensitized to home care.
Advise caregiver to:

» Bring child back for regular follow-up checks.
» Ensure booster immunizations are given.
» Ensure vitamin A is given every six months.

* Feed frequently with energy-and nutrient-
dense foods.

» Give structured play therapy.

Criteria for discharge before recovery is
complete is shown in Appendix 8.

The data were presented a a workshop
conducted under the aegis of WHO, India and
UNICEF to the other members of the Task Force
(Appendix 9) in May 2006.
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Appendix 1

Treatment of septic shock (seeflow chart below)
Traaﬂn:ntfl seplic shock

& min
10 ml&g 1 fuid bolus ever 20-30 min with monitoring of vitals
Humidified gxygen
Facked RBC's 10mikg over 4-6 hr if Hb < 10g/d| or active bleeding
L -
Mo 'mw"i"’ﬁ“"‘“l Features of fluid overioad |
Repeaat 10 mlkg bolus over 20-30 min
Improvement g {up 1o 2 boluses ) J —
= Stop bolus
. » Start dopamine (@ 10pgkg'min
Fluid respongive shook ; :
ponsl No improvement dobutaming & 10ugkg min
| -
1 {after 1-1. 113 hrs) . Ins.-l?rt EVP line- use CVP to
I Observe dacide further therapy.
Contmus maintenancs
| Puids Fluid refractory shock

l

Start dopaming &1 0ugkg/min
Consider adding dobutamine @& 10ugkg!min
Consider colloids i.e. dedran, hydroseyl-athyl starch
Establish ceniral line
Consider mechanical veniilation

| Invesbgale for blood glucose, calcium levels

l

Mo improvemssnt

|

Fluid refractory dopamine resistant shock

'

Start - epinephring @ 0.2-2 pgfkgimin for cold shock
- nor-epinephring @ 0.2-1 pofkg/min for wanm shock

|
! Consider hydrocortisone 100 mg/m?/d if adrenal insufficiency is
suspected i.e., hypoglycemia, hyponatremia, hyperkalemia

(Adapted from: Carcillo JA, FieldsAl. American College of Critical Care Medicine Task Force Committee Members. Clinical
practice parametersfor hemodynamic support of pediatric and neonatal patientsin septic shock. Crit Care Med 2002; 30: 1365-
1378).
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If the patient is considered to have septic shock:

» Continue administration of oxygen.

* Give 10 mL/kg Norma Saline or Ringers
Lactate bolus cautiously over 20-30 minutes.
Repeat boluses till a total of 30 mL/kg of
crystalloids. This fluid administration rate
is much slower than what is currently
recommended for children(4).

» Consider colloids i.e., high molecular weight
dextran, degraded gelatin, hydroxyl-ethyl starch
etc, when 30 mL/kg crystalloids have been used
and morefluidinfusionisrequired.

» Monitor vitals, urine output, sensorium, features
of fluid overload and cardio-respiratory status
during boluses to monitor the response to fluid
therapy and then at least hourly (morefrequently
if required).

» Stopbolusandrestrict fluids/colloidsat first sign
of fluid overload (appearance of crepitations or
S3, worsening respiratory distress, increase in
liver size).

e Consider Central Venous Pressure (CVP)
monitoring to guide fluid therapy in fluid
refractory shock, wherever feasible.

» Consider mechanical ventilationin fluid refrac-
tory shock to decrease work of breathing (This
may be feasible in only some health care
settings).

o Start vasoactive agents, dopamine (10-20 pg/kg/
min), dobutamine (10-20 pg/kg/min) as
indicated (see flow chart). Adjust the dose
according to theresponse.

e Consider 10 mL/kg packed red blood cells
slowly over 4-6 hoursif hemoglobinis<10g/dL
or the patient isactively bleeding.

» Use appropriate and adequate antibiotics: Third
generation cephal osporins and aminoglycosides
should be added within 1st hour of shock. Add
antistaphylococcal cover if indicated.

» Steroids: Consider using hydrocortisone @ 100
mg/m?/d if adrenal insufficiency is suspected
i.e., hypoglycemia, hyponatremia, hyperkalemia
and acidosisis present.
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Appendix 2

Composition of concentrated electrolyte/ mineral
solution:

g molor content

of 20mL
Potassium chloride: KCl 224 24 mmoL
Tripotassium citrate: CgH:K ;0.
H,0O 81 2mmoL
Magnesium chloride: MgCl.,. 76 3 mmoL
6H,0 763 mmoL
Zinc acetate:Zn acetate, 2H,0 8.2 300 umoL
Copper sulphate: CoSO,, 5H,0 14 45 umoL
Water: Makeupto 2500 mL

If available, aso add selenium (0.028 g of
sodium selenate, NaSeO, 10H,0) and iodine
(0.012 g potassiumiodide, K1) per 2500 mL.

» Dissolvetheingredientsin cooled boiled water.

» Store the solution in sterilized bottles in the
fridge to retard deterioration. Discard if it turns
cloudy. Makefresh each month.

 Add 20 mL of the concentrated electrolyte/
mineral solution to each 1000 ml of milk feed. If
it is not possible to prepare this electrolyte/
mineral solution and pre-mixed sachets are not
available, giveK, Mg and Zn separately.

Appendix 3

Starter lactosefreediet

Lactose free diets are rarely needed as most
children do well on the above mentioned, low
|lactose F-75 diets.

Starter lactosefree diets Ex: 1
Eggwhite*(g) 5
(approximate measure of onelevel teaspoon) ()]
Glucose(g) 35
(approximate measure of onelevel teaspoon) (3/4+)
Cereal flour: Powdered puffed rice** (g) 7
(approximate measure of onelevel teaspoon) (2+)
Vegetableoil () 4
(approximate measure of onelevel teaspoon) (0]
Water to make (mL) 100
Energy (kcal) 75
Protein (g) 1
Lactose
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*  Egg white may be replaced by 3g of chicken. Chicken
diets are usually used in hospital settings for very sick
children. Egg white or chicken may be replaced with
commercially available pure protein like casein. Whole
egg could be used and the vegetabl e oil may be adjusted
accordingly.

Other proteins that can be used are groundnut, soy, or

locally used pulses; however, they can increase the
viscosity of thedietsand need cooking.

**  Powdered puffed rice may be replaced by commercial
pre-cooked rice preparations (in same amounts).

How to preparethefeed?

Egg cereal diets: Whip the egg white well. Add
puffed rice powder to thewhipped egg, glucose, and
oil and mix well. Add boiling water to the mixture
and mix rapidly to avoid clumping.

Chicken cereal diets: Cook the chicken and pureeit
after removing the bones. Add boiling water to the
required amount of chicken puree. Add oil and sugar
and mix rapidly to avoid clumping.

Appendix 4
Volumesof F-75 per feed (approx 130 mL/kg/day)

Child’ sweight  2-hourly 3-hourly 4-hourly

(kg) (mLifeed) (mLffeed)  (mL/feed)
2.0 20 30 45
2.2 25 35 50
2.4 25 40 55
2.6 30 45 55
2.8 30 45 60
3.0 35 50 65
3.2 35 55 70
34 35 55 75
3.6 40 60 80
38 40 60 85
4.0 45 65 20
4.2 45 70 9
4.4 50 70 95
4.6 50 75 100
4.8 55 80 105
5.0 55 80 110
5.2 55 85 115
54 60 90 120
5.6 60 90 125
5.8 65 95 130
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Child sweight 2-hourly 3-hourly 4-hourly

(kg) (mL/feed)  (mL/feed) (mL/feed)

6.0 65 100 130

6.2 70 100 135

6.4 70 105 140

6.6 75 110 145

6.8 75 110 150

7.0 75 115 155

7.2 80 120 160

74 80 120 160

7.6 85 125 165

7.8 85 130 170

8.0 90 130 175

8.2 90 135 180

84 90 140 185

8.6 95 140 190

8.8 95 145 195

9.0 100 145 200

9.2 100 150 200

Appendix 5

Catch-up lactosefreediet
Catch-up lactosefreediets Ex:1
Eggwhite*(g) 20
(approximate measure of onelevel teaspoon) (2+)
Glucoseor sugar (g) 4
(approximate measure of onelevel teaspoon) @
Cereal Flour: Puffedrice** (g) 12
(approximate measure of onelevel teaspoon) (3+1/2)
Vegetableoil (g) 4
(approximate measure of onelevel teaspoon) (0]
Water to make (mL) 100
(approximate measure of onekatori) (3/4)
Energy (kcal) 100
Protein (g) 3
Lactose (g) -

* Egg white may be replaced by 3g of chicken or
commercially available pure protein like casein.
* Powdered puffed rice may be replaced by commercial
pre-cooked rice preparations (in same amounts)

458
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Appendix 6
Emer gency Treatment
Severeanemiain malnourished children
A blood transfusionisrequired on admission if:

1. Hbislessthan4g/dL or

2. If thereisrespiratory distress and Hb between 4
and 6 g/dL

(In mild or moderate anaemia, iron should be given
for two months to replete iron stores BUT this
should not be started until after the initial
stabilization phase has been compl eted).

Give
1. Wholeblood 10 mL/kg bodyweight slowly over
3hours

2. Furosemide 1 mg/kg IV at the start of the
transfusion

It is particularly important that the volume of
10ml/kg is not exceeded in severely malnourished
children. If the severely anaemic child has signs of
cardiac failure, transfuse packed cells rather than
wholeblood.

Monitor for signs of transfusion reactions. If
any of the following signs develop during the
transfusion, stop thetransfusion:

1. Fever

Itchy rash
Dark red urine
Confusion
Shock

a ~ WD

Also, monitor the respiratory rate and pulse rate
every 15 minutes. If either of them rise, transfuse
more slowly. Following the transfusion, if the Hb
remains less than 4g/dL or between 4-6g/dL in a
child with continuing respiratory distress, DO NOT
repeat the transfusion.

The hemoglobin concentration may fall during
the first week of treatment. This is normal and no
transfusion should be given.
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Appendix 7
Treatment of Associated Conditions

Treatment of conditions commonly associated
with severe malnutrition:

1. Vitamin A deficiency

If the child has any eye signs of deficiency, give
oraly:

1. Vitamin A ondays 1, 2 and 14 (if aged >1 year
give 200,000 iu; if aged 6-12 months give
100,000iu, if aged 0-5 monthsgive 50,000iu). If
first dose hasbeen giveninreferring centre, treat
ondaysland14only.

If there is inflammation or ulceration, give
additional eye care to prevent extrusion of the
lens:

1. Instil chloramphenicol or tetracyclineeyedrops,
2-3 hourly as required for 7-10 days in the
affected eye.

2. Instil atropineeyedrops, 1 drop threetimesdaily
for 3-5 days.

3. Cover with saline-soaked eye padsand bandage.
2. Dermatosis

Signs

1. Hypo- or hyper-pigmentation.

2. Desquamation.

3. Ulceration (spreading over limbs,
genitalia, groin and behind the ears).

thighs,

4. Exudative lesions (resembling severe burns)
often with secondary infection, including
Candida

Zinc deficiency isusual in affected children and
the skin quickly improves with zinc supplementa-
tion. In addition:

1. Dab affected areas with 0.01% potassium
permanganate solution.

(NB: Children with vitamin A deficiency are likely to be
photophobic and have closed eyes. Itisimportant to examine
the eyesvery gently to prevent rupture).
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2. Apply barrier cream (zinc and castor oil
ointment, or petroleum jelly or tullegrass) to raw
areas.

3. Omit nappies/diapers so that the perineum can
dry.
3. Parasiticworms

If there is evidence of worm infestation, give
mebendazole (100 mg orally twice aday) for 3 days.
Inareaswhereinfestationisvery prevalent, also add
mebendazole to children with no evidence of
infestation after day 7 of admission.

4, Tuberculosis

If TB is strongly suspected (contacts, poor
growth despite good intake, chronic cough,
chest infection not responding to antibiotics): Catch-

up

1. Perform Mantoux test (NB false negatives are
frequent).

2. Chest X-ray if available.

If positive test or strong suspicion of TB, treat
according to national TB guidelines.

Appendix 8
Discharge BeforeRecovery isComplete

For some children, earlier discharge may be
considered if effective alternative supervision is
available. Domiciliary care should only be
considered if thefollowing criteriaare met:

Thechild

1. Isaged>12 months.

2. Hascompleted antibiotic treatment.

3. Hasgood appetite and good weight gain.
4

. Has taken 2-weeks of potassium/magnesium/
mineral/vitamin supplement (or continuing
supplementation at homeis possible).
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The mother/care giver

1. Isnot employed outside the home.

2. Isspecifically trained to give appropriate feeding
(types, amount, frequency).

3. Hasthefinancial resourcesto feed the child.

4. Liveswithin easy reach of the hospital for urgent
readmission if child becomesill.

5. Canbevisited weekly.
6. Istrainedto givestructured play therapy.
7. Ismotivated tofollo]w advicegiven.

Local health workers

1. Aretrained to support homecare.

2. Are gpecifically trained to examine child
clinically at home, when to refer back, to weigh
child, give appropriate advice.

3. Aremotivated.

For children being rehabilitated at home, it is
essential to give frequent meals with a high energy
and protein content. Aim at achieving at least
150 kcal/kg/day and adequate protein (at least 4 g/
kg/day). Thiswill requirefeeding thechild at least 5
times per day with foods that contain approximately
100 kcal and 2-3 g protein per 100 g of food. A
practical approach should be taken using simple
modifications of usual home foods. Vitamin, iron
and electrolyte/mineral supplements can be
continued at home.

1. Giveappropriate mealsat least 5timesdaily.

2. Give high energy snacks between medls (e.g.,
milk, banana, bread, biscuits).

3. Assist and encourage the child to complete each
meal.

4. Give electrolyte and micronutrient supplements.
Give 20 mL (4 teaspoons) of the electrolyte/
mineral solution daily. Sinceit tastes unpleasant,
itwill probably need to be masked in porridge, or
milk (one teaspoon/200 mL fluid).

5. Breastfeed asoften as child wants.
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