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Foreword

This pocket book is for use by doctors, senior nurses and other senior health
workers who are responsible for the care of young children at the first referral
level in developing countries. It presents up-to-date clinical guidelines which
are based on a review of the available published evidence by subject experts,
for both inpatient and outpatient care in small hospitals where basic laboratory
facilities and essential drugs and inexpensive medicines are available. In some
settings, these guidelines can be used in the larger health centres where a
small number of sick children can be admitted for inpatient care.

The guidelines require the hospital to have (1) the capacity to carry out certain
essential investigations—such as blood smear examinations for malaria
parasites, estimations of haemoglobin or packed cell volume, blood glucose,
blood grouping and cross-matching, basic microscopy of CSF and urine,
bilirubin determination for neonates, chest radiography and pulse oximetry—
and (2) essential drugs available for the care of seriously ill children. Expensive
treatment options, such as new antibiotics or mechanical ventilation, are not
described.

These guidelines focus on the inpatient management of the major causes of
childhood mortality, such as pneumonia, diarrhoea, severe malnutrition,
malaria, meningitis, measles, and related conditions. They contain guidance
on the management of children with HIV infection, neonates with problems,
and of the surgical management of children. Details of the principles underlying
the guidelines can be found in technical review papers published by WHO. A
companion background book has also been published by WHO which gives
details of burden of disease, pathophysiology and technical basis underlying
the guidelines for use by medical/nursing students or as part of inservice
training of health workers. The evidence-base underlying these recommen-
dations is published on the WHO website as well. (See Further Reading, page
301.)

This pocket book is part of a series of documents and tools that support the
Integrated Management of Childhood lliness (IMCI) and is consistent with the
IMCI guidelines for outpatient management of sick children. It is presented in
a format that could be carried by doctors, nurses and other health workers
during their daily work and so be available to help guide the management of
sick children. Standard textbooks of paediatrics should be consulted for rarer
conditions not covered in the pocketbook. These guidelines are applicable in

Xvii
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most areas of the world and may be adapted by countries to suit their specific
circumstances. Blank pages have been left at the end of each chapter to allow
individual readers to include their own notes—for example, on locally important
conditions not covered in this pocket book.

WHO believes that their widespread adoption would improve the care of children
in hospital and lead to lower case fatality rates.

xviii
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CHART 1. Stages in the management of the sick child
admitted to hospital: summary of key elements
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e Check for emergency Signs =)  give EMERGENCY TREATMENT
l until stable
(absent)
e Check for priority signs or conditions
1

HISTORY AND EXAMINATION

(including assessment of immunization status, nutritional status and feeding)
e Check children with emergency and priority conditions first

LABORATORY AND OTHER INVESTIGATIONS, if required

1

List and consider DIFFERENTIAL DIAGNOSES
Select MAIN DIAGNOSIS (and secondary diagnoses)

1 {
Plan and begin INPATIENT TREATMENT Plan and begin
(including supportive care) OUTPATIENT TREATMENT
{
MONITOR for signs of Arrange FOLLOW-UP,
— improvement if required
— complications
— failure of treatment .
I
1
(not improving or new problem) (improving)
il
REASSESS Continue treatment
for causes of failure of treatment PLAN DISCHARGE
RECONSIDER DIAGNOSIS 1
T DISCHARGE HOME
REVISE Arrange continuing care or
TREATMENT FOLLOW-UP at hospital or
in community
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1. ETAT

SUMMARY OF STEPS IN EMERGENCY TRIAGE ASSESSMENT AND TREATMENT

Triage is the process of rapidly screening sick children soon after their arrival
in hospital in order to identify:

— those with emergency signs, who require immediate emergency
treatment;

— those with priority signs, who should be given priority while waiting in
the queue so that they can be assessed and treated without delay;

— non-urgent cases, who have neither emergency nor priority signs.
Emergency signs include:
M obstructed breathing
W severe respiratory distress
M central cyanosis

M signs of shock (cold hands; capillary refill longer than 3 seconds; weak,
fast pulse)

M coma
M convulsions

M signs of severe dehydration in a child with diarrhoea (lethargy, sunken eyes,
very slow return after pinching the skin—any two of these).

Children with emergency signs require immediate treatment to avert death.

The priority signs (see below, page 5) identify children who are at higher risk
of dying. These children should be assessed without unnecessary delay.

1.1 Summary of steps in emergency triage
assessment and treatment

The process of emergency triage assessment and treatment is summarized in
the Charts on pages 4-16.

First, check for emergency signs.
Check for emergency signs in two steps:

e Step 1. If there is any airway or breathing problem, start immediate treatment
to restore breathing.

o Step 2. Quickly determine if the child is in shock or unconscious or
convulsing, or has diarrhoea with severe dehydration.

If emergency signs are found:

« Call an experienced health professional to help if available, but do not delay
starting the treatment. Stay calm and work with other health workers who



SUMMARY OF STEPS IN EMERGENCY TRIAGE ASSESSMENT AND TREATMENT

may be required to give the treatment, because a very sick child may need
several treatments at once. The most experienced health professional should
continue assessing the child (see Chapter 2, page 37), to identify all
underlying problems and develop a treatment plan.

 Carry out emergency investigations (blood glucose, blood smear, haemo-
globin). Send blood for typing and cross-matching if the child is in shock,
or appears to be severely anaemic, or is bleeding significantly.

o After giving emergency treatment, proceed immediately to assessing,
diagnosing and treating the underlying problem.

Tables of common differential diagnoses for emergency signs are provided
from page 20 onwards.

If no emergency signs are found, check for priority signs:
M Tiny baby: any sick child aged under 2 months

W Temperature: child is very hot

W Trauma or other urgent surgical condition

M Pallor (severe)

M Poisoning

M Pain (severe)

M Respiratory distress

M Restless, continuously irritable, or lethargic

W Referral (urgent)

W Malnutrition: visible severe wasting

I Oedema of both feet

B Burns (major)

The above can be remembered with the help of “3TPR MOB”.

These children need prompt assessment (no waiting in the queue) to determine
what further treatment is needed. Move the child with any priority sign to the
front of the queue to be assessed next. If a child has trauma or other surgical
problems, get surgical help where available.



1. ETAT

CHART 2. Triage of all sick children

EMERGENCY SIGNS

If any sign positive: give treatment(s), call for help, draw blood for
emergency laboratory investigations (glucose, malaria smear, Hb)

ASSESS

Airway and
breathing
W Obstructed breathing,
or
M Central cyanosis,
or
M Severe respiratory distress

Circulation
Cold hands with:
M Capillary refill

longer than Check for

3 seconds,
and
W Weak and fast pulse

malnutrition

TREAT
Do not move neck if cervical
spine injury possible

If foreign body aspiration
» Manage airway in choking
child (Chart 3)

If no foreign body aspiration
» Manage airway (Chart 4)
> Give oxygen (Chart 5)

» Make sure child is warm

» Stop any bleeding
» Give oxygen (Chart 5)
» Make sure child is warm

If no severe malnutrition:
» Insert IV and begin giving
fluids rapidly (Chart 7)

If not able to insert
peripheral IV, insert an
intraosseous or external
jugular line

(see pages 310, 312)

If severe malnutrition:

If lethargic or unconscious:

> Give IV glucose (Chart 10)

» Insert IV line and give
fluids (Chart 8)

If not lethargic or

unconscious:

> Give glucose orally or by
NG tube

» Proceed immediately to full
assessment and treatment




CHART 2. Triage of all sick children (continued)

EMERGENCY SIGNS

If any sign positive: give treatment(s), call for help, draw blood for
emergency laboratory investigations (glucose, malaria smear, Hb)

ASSESS

Coma/convulsing

m Coma é’;ﬁ
or

M Convulsing (now)

Severe

dehydration DIA

(only in child

with diarrhoea) TWO SIGNS
Diarrhoea plus POSITIVE
any two of these: Check for
M Lethargy severe

 Sunken eyes malnutrition

M Very slow skin
pinch

TREAT
Do not move neck if cervical
spine injury possible

» Manage airway (Chart 3)

» If convulsing, give diazepam or
paraldehyde rectally (Chart 9)

> Position the unconscious child (if
head or neck trauma is suspected,
stabilize the neck first) (Chart 6)

» Give IV glucose (Chart 10)

» Make sure child is warm.

If no severe malnutrition:

» Insert IV line and begin giving fluids
rapidly following Chart 11 and
Diarrhoea Treatment Plan C in
hospital (Chart 13, page 114)

If severe malnutrition:

» Do not insert IV

» Proceed immediately to full
assessment and treatment (see
section 1.3, page 18)

PRIORITY SIGNS

These children need prompt assessment and treatment

B Tiny baby (<2 months)

B Temperature very high

W Trauma or other urgent surgical
condition

W Pallor (severe)

W Poisoning (history of)

M Pain (severe)

| Respiratory distress

W Restless, continuously irritable, or
lethargic

W Referral (urgent)

B Malnutrition: visible severe wasting
m QOedema of both feet

W Burns (major)

Note: If a child has trauma or other
surgical problems, get surgical help
or follow surgical guidelines

NON-URGENT

Proceed with assessment and further treatment according to

the child’s priority
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CHART 3. How to manage the choking infant

Back slaps

Chest thrusts

» Lay the infant on
your arm or thigh in
a head down
position

» Give 5 blows to the

infant’s back with
heel of hand

» If obstruction
persists, turn infant
over and give
5 chest thrusts with
2 fingers, one finger
breadth below nipple
level in midline
(see diagram)

» If obstruction
persists, check
infant’s mouth for
any obstruction
which can be
removed

» |f necessary, repeat
sequence with back
slaps again




CHART 3. How to manage the choking child
(over 1 year of age)

Slapping the back to clear airway
obstruction in a choking child

» Give 5 blows to the child’s back
with heel of hand with child sitting,
kneeling or lying

» If the obstruction persists, go
behind the child and pass your
arms around the child’s body;
form a fist with one hand
immediately below the child’s
sternum; place the other hand over
the fist and pull upwards into the
abdomen (see diagram); repeat
this Heimlich manoeuvre 5 times

» |f the obstruction persists, check
the child’s mouth for any
obstruction which can be removed

Heimlich manoeuvre in
a choking older child

» If necessary, repeat this sequence
with back slaps again

1v13 ')
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CHART 4. How to manage the airway in a child
with obstructed breathing (or who has just stopped
breathing) where no neck trauma is suspected

Child conscious M INFANT
1. Inspect mouth and '
remove foreign
body, if present

2. Clear secretions
from throat

3. Let child assume
position of maximal

comfort Neutral position to open the airway

in an infant

M OLDER CHILD

Child unconscious

1. Tilt the head as
shown

2. Inspect mouth and
remove foreign
body, if present

3. Clear secretions
from throat

4. Check the airway by Sniffing position to open the airway
looking for chest in an older child
movements,

listening for breath
sounds and feeling
for breath

Look, listen and feel for breathing




CHART 4. How to manage the airway in a child

with obstructed breathing (or who has just stopped
breathing) where neck trauma or possible cervical
spine injury is suspected

. Stabilize the neck, as shown in Chart 6
. Inspect mouth and remove foreign body, if present
. Clear secretions from throat

AW D =

. Check the airway by looking for chest movements, listening for breath
sounds, and feeling for breath

Use jaw thrust without head tilt. Place the 4th and 5th finger behind
the angle of the jaw and move it upwards so that the bottom of the jaw
is thrust forwards, at 90° to the body

If the child is still not breathing after
carrying out the above, ventilate with
bag and mask

1v13 ')
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CHART 5. How to give oxygen

Give oxygen through nasal
prongs or a nasal catheter

M Nasal Prongs
» Place the prongs just inside
the nostrils and secure with
tape.

W Nasal Catheter
» Use an 8 FG size tube

» Measure the distance from
the side of the nostril to
the inner eyebrow margin
with the catheter

» Insert the catheter to
this depth

» Secure with tape

Start oxygen flow at
1-2 litres/minute
(see pages 281-284)




CHART 6. How to position the unconscious child

M If neck trauma is not suspected:
» Turn the child on the side to reduce risk of aspiration.

» Keep the neck slightly extended and stabilize by placing cheek on
one hand

» Bend one leg to stabilize the body position

M If neck trauma is suspected:
» Stabilize the child’s neck and keep the child lying on the back:

» Tape the child’s forehead and
chin to the sides of a firm board
to secure this position

» Prevent the neck from
moving by supporting the
child’s head (e.g. using
litre bags of IV fluid on
each side)

» If vomiting, turn on
the side, keeping
the head in line
with the body.
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CHART 7. How to give IV fluids rapidly for shock in a child
without severe malnutrition

» |f the child is severely malnourished the fluid volume and rate are
different, so check that the child is not severely malnourished

Shock in child without severe malnutrition—Chart 7
Shock in child with severe malnutrition—Chart 8 (and section 1.3,
page 18)

» Insert an intravenous line (and draw blood for emergency laboratory
investigations).

» Attach Ringer's lactate or normal saline—make sure the infusion is
running well.

» Infuse 20 ml/kg as rapidly as possible.

Volume of Ringer's lactate
or normal saline solution

Age/weight (20 mi/kg)
2 months (<4 kg) 75 ml
2—<4 months (4-<6 kg) 100 ml
4-<12 months (6-<10 kg) 150 ml
1-<3 years (10-<14 kg) 250 ml
3-<5 years (14-19 kg) 350 ml

Reassess child after appropriate volume has run in

Reassess after first infusion: If no improvement, repeat 20 ml/kg as
rapidly as possible.

Reassess after second infusion: If no improvement, repeat 20 mi/kg as
rapidly as possible.

Reassess after third infusion:  If no improvement, give blood 20 ml/kg
over 30 minutes (if shock is not caused
by profuse diarrhoea, in this case repeat
Ringer’s lactate or normal saline).

Reassess after fourth infusion: If no improvement, see disease-specific
treatment guidelines. You should have
established a provisional diagnosis by
now.

After improvement at any stage (pulse slows, faster capillary refill), go to
Chart 11, page 16.




CHART 8. How to give IV fluids for shock in a child
with severe malnutrition

Give this treatment only if the child has signs of shock and is lethargic or has lost
consciousness:

> Insert an IV line (and draw blood for emergency laboratory investigations)

» Weigh the child (or estimate the weight) to calculate the volume of fluid to be
given

» Give IV fluid 15 ml/kg over 1 hour. Use one of the following solutions (in order of
preference), according to availability:
— Ringer's lactate with 5% glucose (dextrose); or
— half-normal saline with 5% glucose (dextrose); or
— half-strength Darrow’s solution with 5% glucose (dextrose); or, if these are

unavailable,

— Ringer's lactate.

Weight Volume IV fluid Weight Volume IV fluid
Give over 1 hour (15 ml/kg) Give over 1 hour (15 ml/kg)
4 kg 60 ml 12 kg 180 ml
6 kg 90 ml 14 kg 210 ml
8 kg 120 ml 16 kg 240 mi
10 kg 150 ml 18 kg 270 mi

» Measure the pulse and breathing rate at the start and every 5-10 minutes.
If there are signs of improvement (pulse and respiratory rates fall):

— give repeat IV 15 ml/kg over 1 hour; then

— switch to oral or nasogastric rehydration with ReSoMal (see page 179),
10 ml/kg/h up to 10 hours;

— initiate refeeding with starter F-75 (see page 184).

If the child fails to improve after the first 15mi/kg 1V, assume the child has septic

shock:

— give maintenance IV fluid (4 ml/kg/h) while waiting for blood;

— when blood is available, transfuse fresh whole blood at 10 mi/kg slowly over
3 hours (use packed cells if in cardiac failure); then

— initiate refeeding with starter F-75 (see page 184);

— start antibiotic treatment (see page 182).

If the child deteriorates during the IV rehydration (breathing increases by

5 breaths/min or pulse by 15 beats/min), stop the infusion because IV fluid can
worsen the child’s condition.
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cHART 9. How to give diazepam (or paraldehyde) rectally

M Give diazepam rectally:

» Draw up the dose from an ampoule of diazepam into a tuberculin (1
ml) syringe. Base the dose on the weight of the child, where possible.
Then remove the needle.

» Insert the syringe into the rectum 4 to 5 cm and inject the diazepam
solution.

» Hold buttocks together for a few minutes.

Diazepam given rectally Paraldehyde given

10 mg/2ml solution rectally
Age/weight Dose 0.1ml/kg Dose 0.3-0.4 ml/kg
2 weeks to 2 months (<4 kg)* 0.3 ml (1.5 mg) 1.0ml
2—<4 months (4-<6 kg) 0.5ml (2.5 mg) 1.6 ml
4-<12 months (6—<10 kg) 1.0ml (5 mg) 2.4 ml
1-<3 years (10-<14 kg) 1.25 ml (6.25 mg) 4 ml
3-<5 years (14-19 kg) 1.5ml (7.5 mg) 5ml

If convulsion continues after 10 minutes, give a second dose of
diazepam rectally (or give diazepam intravenously (0.05 mi/kg =
0.25 mg/kg) if IV infusion is running).

If convulsion continues after another 10 minutes, give a third dose of
diazepam or give paraldehyde rectally (or phenobarbital IV or IM
15 mg/kg).

M If high fever:
» Sponge the child with room-temperature water to reduce the fever.

» Do not give oral medication until the convulsion has been controlled
(danger of aspiration).

* Use phenobarbital (200 mg/ml solution) in a dose of 20 mg/kg to
control convulsions in infants <2 weeks of age:

Weight 2 kg—initial dose: 0.2 ml, repeat 0.1 ml after 30 minute }
Weight 3 kg—initial dose: 0.3 ml, repeat 0.15 ml after 30 minute

if
convulsions
continue




CHART 10. How to give IV glucose

» Insert IV line and draw blood for emergency laboratory investigations

» Check blood glucose. If low (<2.5 mmol/litre (45 mg/dl) in a well
nourished or <3 mmol/litre (54 mg/dl) in a severely malnourished
child) or if dextrostix is not available:

» Give 5 ml/kg of 10% glucose solution rapidly by IV injection

Volume of 10% glucose solution

Age/weight to give as bolus (5 ml/kg)
Less than 2 months (<4 kg) 15 ml
2—<4 months (4-<6 kg) 25ml
4-<12 months (6—<10 kg) 40 ml
1-<3 years (10-<14 kg) 60 ml
3-<5 years (14-<19 kg) 80 ml

» Recheck the blood glucose in 30 minutes. If it is still low, repeat
5 ml/kg of 10% glucose solution.

» Feed the child as soon as conscious.
If not able to feed without danger of aspiration, give:

— milk or sugar solution via nasogastric tube (to make sugar solution,
dissolve 4 level teaspoons of sugar (20 grams) in a 200-ml cup of
clean water), or

— IV fluids containing 5-10% glucose (dextrose) (see App. 4, p. 357)

Note: 50% glucose solution is the same as 50% dextrose solution or D50.

If only 50% glucose solution is available: dilute 1 part 50% glucose solution to

4 parts sterile water, or dilute 1 part 50% glucose solution to 9 parts 5% glucose
solution.

Note: For the use of dextrostix, refer to instruction on box. Generally, the strip must
be stored in its box, at 2-3 °C, avoiding sunlight or high humidity. A drop of blood
should be placed on the strip (it is necessary to cover all the reagent area). After 60
seconds, the blood should be washed off gently with drops of cold water and the
colour compared with the key on the bottle or on the blood glucose reader. (The exact
procedure will vary with different strips.)
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CHART 11. How to treat severe dehydration in an
emergency setting after initial management of shock

For children with severe dehydration but without shock, refer to diarrhoea
treatment plan C, p.114.

If the child is in shock, first follow the instructions in Charts 7 and 8

(pages 12 and 13). Switch to the present chart when the child’s pulse

becomes slower or the capillary refill is faster.

» Give 70 ml/kg of Ringer's lactate solution (or, if not available, normal
saline) over 5 hours in infants (aged <12 months) and over 2'/> hours
in children (aged 12 months to 5 years).

Total volume IV fluid (volume per hour)

Age <12 months Age 12 months to 5 years
Weight Give over 5 hours Give over 2'/2 hours
<4 kg 200 ml (40 mi/h) —
4-6 kg 350 ml (70 mli/h) —
6-10 kg 550 ml (110 ml/h) 550 ml (220 ml/h)
10-14 kg 850 ml (170 ml/h) 850 ml (340 ml/h)
14-19 kg — 1200 ml (480 ml/h)

Reassess the child every 1-2 hours. If the hydration status is not
improving, give the IV drip more rapidly

Also give ORS solution (about 5 ml/kg/hour) as soon as the child can
drink; this is usually after 3—4 hours (in infants) or 1-2 hours (in children).

Weight Volume of ORS solution per hour
<4 kg 15 ml
4-6 kg 25 ml
6-10 kg 40 ml
10-14 kg 60 ml
14-19 kg 85 ml

Reassess after 6 hours (infants) and after 3 hours (children). Classify
dehydration. Then choose the appropriate plan (A, B, or C, pages 120,
117, 114) to continue treatment.

If possible, observe the child for at least 6 hours after rehydration to be
sure that the mother can maintain hydration by giving the child ORS
solution by mouth.




ASSESSMENT OF EMERGENCY AND PRIORITY SIGNS

1.2 Notes for the assessment of emergency
and priority signs

M Assess the airway and breathing (A, B)

Does the child’s breathing appear obstructed? Look and listen to determine if
there is poor air movement during breathing.

Is there severe respiratory distress? The breathing is very laboured, the child
uses auxiliary muscles for breathing (shows head nodding), is breathing very
fast, and the child appears to tire easily. Child is not able to feed because of
respiratory distress.

Is there central cyanosis? There is a bluish/purplish discoloration of the tongue
and the inside of the mouth.

M Assess circulation (for shock) (C)
Check if the child’s hand is cold? If so

Check if the capillary refill time is longer than 3 seconds. Apply pressure to
whiten the nail of the thumb or the big toe for 3 seconds. Determine the time
from the moment of release until total recovery of the pink colour.

If capillary refill takes longer than 3 seconds, check the pulse. Is it weak and
fast? If the radial pulse is strong and not obviously fast, the child is not in
shock. If you cannot feel a radial pulse of an infant (less than 1 year old), feel
the brachial pulse or, if the infant is lying down, the femoral pulse. If you
cannot feel the radial pulse of a child, feel the carotid. If the room is very cold,
rely on the pulse to determine whether the child may be in shock.

M Assess for coma or convulsions or other abnormal mental status (C)
Is the child in coma? Check the level of consciousness on the AVPU scale:

A alert,

V' responds to voice,
P responds to pain,
U unconscious.

If the child is not awake and alert, try to rouse the child by talking or shaking
the arm. If the child is not alert, but responds to voice, he is lethargic. If there
is no response, ask the mother if the child has been abnormally sleepy or
difficult to wake. Look if the child responds to pain, or if he is unresponsive to
a painful stimulus. If this is the case, the child is in coma (unconscious) and
needs emergency treatment.

Is the child convulsing? Are there spasmodic repeated movements in an
unresponsive child?

17
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EMERGENCY TREATMENT FOR THE CHILD WITH SEVERE MALNUTRITION

M Assess for severe dehydration if the child has diarrhoea (D)

Does the child have sunken eyes? Ask the mother if the child’s eyes are more
sunken than usual.

Does a skin pinch go back very slowly (longer than 2 seconds)? Pinch the skin
of the abdomen halfway between the umbilicus and the side for 1 second, then
release and observe.

M Assess for priority signs
While assessing for emergency signs, you will have noted several possible
priority signs:

Is there any respiratory distress (not severe)?

Is the child lethargic or continuously irritable or restless?

This was noted when you assessed for coma.
Note the other priority signs (see page 5).

1.3 Notes for giving emergency treatment to the child
with severe malnutrition

During the triage process, all children with severe malnutrition will be identified
as having priority signs, which means that they require prompt assessment
and treatment.

A few children with severe malnutrition will be found during triage assess-
ment to have emergency signs.

e Those with emergency signs for “airway and breathing” and “coma or
convulsions” should receive emergency treatment accordingly (see charts
on pages 4-16).

e Those with signs of severe dehydration but not shock should not be
rehydrated with 1V fluids. This is because the diagnosis of severe dehydration
is difficult in severe malnutrition and is often misdiagnosed. Giving IV fluids
puts these children at risk of overhydration and death from heart failure.
Therefore, these children should be rehydrated orally using the special
rehydration solution for severe malnutrition (ReSoMal). See Chapter 7 (page
179).

e Those with signs of shock are assessed for further signs (lethargic or
unconscious). This is because in severe malnutrition the usual emergency
signs for shock may be present even when there is no shock.

— Ifthe child is lethargic or unconscious, keep warm and give 10% glucose
5 mil/kg IV (see Chart 10, page 15), and then IV fluids (see Chart 8, page

" 13, and the Note given below).



CHILDREN PRESENTING WITH EMERGENCY CONDITIONS

— If the child is alert, keep warm and give 10% glucose (10 ml/kg) by
mouth or nasogastric tube, and proceed to immediate full assessment
and treatment. See Chapter 7 (page 173) for details.

Note: When giving IV fluids, treatment for shock differs from that for a well-
nourished child. This is because shock from dehydration and sepsis are likely
to coexist and these are difficult to differentiate on clinical grounds alone.
Children with dehydration respond to 1V fluids (breathing and pulse rates fall,
faster capillary refill). Those with septic shock and no dehydration will not
respond. The amount of fluid given should be guided by the child’s response.
Avoid overhydration. Monitor the pulse and breathing at the start and every
5-10 minutes to check if improving or not. Note that the type of IV fluid also
differs in severe malnutrition, and the infusion rate is slower.

All severely malnourished children require prompt assessment and treatment
to deal with serious problems such as hypoglycaemia, hypothermia, severe
infection, severe anaemia and potentially blinding eye problems. It is equally
important to take prompt action to prevent some of these problems, if they
were not present at the time of admission to hospital.

1.4 Diagnostic considerations of children presenting with
emergency conditions

The following text provides guidance for the approach to the diagnosis and the
differential diagnosis of presenting conditions for which emergency treatment
has been provided. After you have stabilized the child and provided emergency
treatment, determine the underlying cause of the problem, to be able to provide
specific curative treatment. The following lists and tables provide some guidance
which help with the differential diagnosis, and are complemented by the tables
in the symptom-specific chapters.

1.4.1 Child presenting with an airway or severe breathing problem

History
¢ Onset of symptoms: slowly developing or sudden onset
¢ Previous similar episodes
o Upper respiratory tract infection
e Cough
— duration in days
¢ History of choking
* Present since birth, or acquired
¢ Immunization history
— DTP, measles (continued on page 21)
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CHILD PRESENTING WITH AN AIRWAY OR SEVERE BREATHING PROBLEM

Table 1. Differential diagnosis of the child presenting with an airway
or severe breathing problem

Diagnosis or underlying cause  In favour

Pneumonia — Cough with fast breathing and fever
— Development over days, getting worse
— Crepitations on auscultation

Asthma — History of recurrent wheezing
— Prolonged expiration
— Wheezing or reduced air entry
— Response to bronchodilators

Foreign body aspiration — History of sudden choking
— Sudden onset of stridor or respiratory distress
— Focal reduced air entry or wheeze

Retropharyngeal abscess — Slow development over days, getting worse
— Inability to swallow
— High fever

Croup — Barking cough

— Hoarse voice
— Associated with upper respiratory tract infection

Diphtheria — Bull neck appearance of neck due to enlarged lymph
nodes
— Red throat
— Grey pharyngeal membrane
— No DTP vaccination

Table 2. Differential diagnosis of the child presenting with shock

Diagnosis or underlying cause  In favour

Bleeding shock — History of trauma

— Bleeding site
Dengue shock syndrome — Known dengue outbreak or season

— History of high fever

— Purpura
Cardiac shock — History of heart disease

— Enlarged neck veins and liver
Septic shock — History of febrile illness

— Very ill child

— Known outbreak of meningococcal infection
Shock associated with severe  — History of profuse diarrhoea
dehydration — Known cholera outbreak
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CHILD PRESENTING WITH SHOCK

¢ Known HIV infection
e Family history of asthma

Examination
¢ Cough
— quality of cough
Cyanosis
Respiratory distress
Grunting
Stridor, abnormal breath sounds
Nasal flaring
Swelling of the neck
Crepitations
Wheezing
— generalized
— focal
* Reduced air entry
— generalized
— focal

1.4.2 Child presenting with shock
History

Acute or sudden onset

Trauma

Bleeding

History of congenital or rheumatic heart disease
History of diarrhoea

Any febrile illness

Known dengue outbreak

Known meningitis outbreak

Fever

Able to feed

Examination
Consciousness
Any bleeding sites
Neck veins

Liver size
Petechiae
Purpura
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CHILD PRESENTING WITH LETHARGY, UNCONSCIOUSNESS OR CONVULSIONS

1.4.3 Child presenting with lethargy, unconsciousness or
convulsions

History

Determine if there is a history of:

o fever

e head injury

e drug overdose or toxin ingestion

e convulsions: How long do they last? Have there been previous febrile
convulsions? Epilepsy?

In the case of an infant less than 1 week old, consider:

e birth asphyxia

e birth injury.

Examination

General

 jaundice

e severe palmar pallor
 peripheral oedema

* level of consciousness
¢ petechial rash.

Head/neck

e stiff neck

 signs of head trauma, or other injuries
e pupil size and reactions to light
 tense or bulging fontanelle

e abnormal posture.

Laboratory investigations

If meningitis is suspected and the child has no signs of raised intracranial
pressure (unequal pupils, rigid posture, paralysis of limbs or trunk, irregular
breathing), perform a lumbar puncture.

In a malarious area, prepare a blood smear.

If the child is unconscious, check the blood glucose. Check the blood pressure
(if a suitable paediatric cuff is available) and carry out urine microscopy if
possible .

It is important to determine the length of time a child has been unconscious
and his/her AVPU score (see page 17). This coma scale score should be
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CHILD PRESENTING WITH LETHARGY, UNCONSCIOUSNESS OR CONVULSIONS

Table 3. Differential diagnosis of the child presenting with lethargy,
unconsciousness or convulsions

Meningitis 20 — Very irritable
— Stiff neck or bulging fontanelle
— Petechial rash (meningococcal meningitis only)

Cerebral malaria (only in — Blood smear positive for malaria parasites
children exposed to — Jaundice
P, falciparum transmission; — Anaemia
often seasonal) — Convulsions
— Hypoglycaemia
Febrile convulsions (not likely ~ — Prior episodes of short convulsions when febrile
to be the cause of — Associated with fever
unconsciousness) — Age 6 months to 5 years
— Blood smear normal
Hypoglycaemia (always seek ~ — Blood glucose low; responds to glucose treatment ¢

the cause, e.g. severe malaria,
and treat the cause to prevent
arecurrence)

Head injury — Signs or history of head trauma
Poisoning — History of poison ingestion or drug overdose
Shock (can cause lethargy or ~ — Poor perfusion
unconsciousness, but is — Rapid, weak pulse
unlikely to cause convulsions)
Acute glomerulonephritis with ~ — Raised blood pressure
encephalopathy — Peripheral or facial oedema
— Blood in urine
— Decreased or no urine
Diabetic ketoacidosis — High blood sugar

— History of polydipsia and polyuria
— Acidotic (deep, laboured) breathing

The differential diagnosis of meningitis may include encephalitis, cerebral abscess or tuberculous
meningitis. If these are common in your area, consult a standard textbook of paediatrics for further
guidance.

A lumbar puncture should not be done if there are signs of raised intracranial pressure (see pages 149,
316). A positive lumbar puncture is one where there is cloudy CSF on direct visual inspection. CSF
examination shows an abnormal number of white cells (>100 polymorphonuclear cells per ml). A cell
count should be carried out, if possible. However, if this is not possible, then a cloudy CSF on direct
visual inspection could be considered positive. Confirmation is given by a low CSF glucose

(<1.5 mmol/litre), high CSF protein (>0.4 g/litre), organisms identified by Gram stain or a positive
culture, where these are available.

Low blood glucose is <2.5 mmol/litre (<45 mg/dl), or <3.0 mmol/litre (<54 mg/dl) in a severely
malnourished child.

=
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1. ETAT

CHILD PRESENTING WITH LETHARGY, UNCONSCIOUSNESS OR CONVULSIONS

monitored regularly. In young infants (less than 1 week old), note the time
between birth and the onset of unconsciousness.

Other causes of lethargy, unconsciousness or convulsions in some regions of
the world include Japanese encephalitis, dengue haemorrhagic fever, typhoid,
and relapsing fever.

Table 4. Differential diagnosis of the young infant (less than 2 months)
presenting with lethargy, unconsciousness or convulsions

Diagnosis or underlying cause In favour

Birth asphyxia — Onset in first 3 days of life
Hypoxic ischaemic encephalopathy ~ — History of difficult delivery
Birth trauma
Intracranial haemorrhage — Onset in first 3 days of life in a low-birth-weight
or preterm Infant

Haemolytic disease of the — Onset in first 3 days of life
newborn, kernicterus — Jaundice

— Pallor

— Serious bacterial infection
Neonatal tetanus — Onset at age 314 days

— Irritability

— Difficulty in breastfeeding

— Trismus

— Muscle spasms

— Convulsions
Meningitis — Lethargy

— Apnoeic episodes

— Convulsions

— High-pitched cry
— Tense/bulging fontanelle
Sepsis — Fever or hypothermia
— Shock
— Seriously ill with no apparent cause
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COMMON POISONINGS

1.5 Common poisonings

Suspect poisoning in any unexplained illness in a previously healthy child.
Consult standard textbook of paediatrics for management of exposure to
specific poisons and/or any local sources of expertise in the management of
poisoning, for example a poison centre. The principles of the management of
ingestion of a few of the more common poisons only is given here. Note that
traditional medicines can be a source of poisoning.

Diagnosis
This is made from the history by the child or carer, from clinical examination,
and the results of investigations, where appropriate.

M Find out full details of the poisoning agent, the amount ingested and the
time of ingestion.

Attempt to identify the exact agent involved requesting to see the container,
where relevant. Check that no other children were involved. Symptoms and
signs depend on the agent ingested and therefore vary widely—see below.

M Check for signs of burns in or around the mouth or of stridor (laryngeal
damage) suggesting ingestion of corrosives.

» Admit all children who have ingested iron, pesticides, paracetamol or aspirin,
narcotics, antidepressant drugs; children who have ingested deliberately
and those who may have been given the drug or poison intentionally by
another child or adult.

» Children who have ingested corrosives or petroleum products should not
be sent home without observation for 6 hours. Corrosives can cause
oesophageal burns which may not be immediately apparent and petroleum
products, if aspirated, can cause pulmonary oedema which may take some
hours to develop.

1.5.1 Principles for ingested poisons

Gastric decontamination (removal of poison from stomach) is most effective
within one hour of ingestion, and after this time there is usually little benefit,
except with agents that delay gastric emptying or in patients who are deeply
unconscious. The decision on whether to attempt this has to consider each
case separately and must weigh the likely benefits against the risks with each
method. Gastric decontamination will not guarantee that all of the substance
has been removed, so the child may still be in danger.
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PRINCIPLES FOR INGESTED POISONS

Contraindications to gastric decontamination are:
— an unprotected airway in an unconscious child
— ingestion of corrosives or petroleum products unless there is the risk of
serious toxicity.

» Check the child for emergency signs (see page 2) and check for hypo-
glycaemia (page 177).

» |dentify the specific agent and remove or adsorb it as soon as possible.
Treatment is most effective if given as quickly as possible after the poisoning
event, ideally within 1 hour.

« |f the child has swallowed kerosene, petrol or petrol-based products (note
that most pesticides are in petrol-based solvents) or if the child’s mouth
and throat have been burned (for example with bleach, toilet cleaner or
battery acid), then do not make the child vomit but give water orally.

» Never use salt as an emetic as this can be fatal.
» If the child has swallowed other poisons

» Give activated charcoal, if available, and do not induce vomiting; give
by mouth or NG tube according to table below. If giving by NG tube, be
particularly careful that the tube is in the stomach.

Table 5. Amount of activated charcoal per dose

Children up to one year of age: 19/kg
Children 1to 12 years of age: 25t050¢
Adolescents and adults: 2510100 g

o Mix the charcoal in 8-10 times the amount of water, e.g. 5 g in 40 ml of water.
o |f possible, give the whole amount at once; if the child has difficulty in tolerating it, the
charcoal dose can be divided.

» If charcoal is not available, then induce vomiting but only if the child is
conscious by rubbing the back of the child’s throat with a spatula or
spoon handle; if this does not work, give an emetic such as paediatric
ipecacuanha (10 ml for 6 months to 2 year-olds or 15 ml for over 2
years); if this does not work, then try rubbing the back of the child’s
throat again. Note: ipecacuanha can cause repeated vomiting, drowsiness
and lethargy which can confuse the diagnosis of poisoning.

Gastric lavage
Only do it in health care facilities if staff has experience in the procedure, and
if the ingestion was only a few hours ago and is life threatening, and there has
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PRINCIPLES FOR POISONS IN CONTACT WITH SKIN OR EYES

been no ingestion of corrosives or petroleum derivatives. Make sure a suction

apparatus is available in case the child vomits. Place the child in the left lateral/

head down position. Measure the length of tube to be inserted. Pass a 24-28

French gauge tube through the mouth into the stomach, as a smaller size

nasogastric tube is not sufficient to let particles such as tablets pass. Ensure

the tube is in the stomach. Perform lavage with 10 ml/kg body weight of warm

normal saline (0.9%). The volume of lavage fluid returned should approximate

to the amount of fluid given. Lavage should be continued until the recovered

lavage solution is clear of particulate matter.

Note that tracheal intubation may be required to reduce risk of aspiration.

» Give specific antidote if this is indicated

» Give general care.

» Keep the child under observation for 4-24 hours depending on the poison
swallowed

» Keep unconscious children in recovery position.

» Consider transferring child to next level referral hospital, where appropriate
and where this can be done safely, if the child is unconscious or has

deteriorating conscious level, has burns to mouth and throat, is in severe
respiratory distress, is cyanosed or is in heart failure.

1.5.2 Principles for poisons in contact with skin or eyes

Skin contamination

» Remove all clothing and personal effects and thoroughly flush all exposed
areas with copious amounts of tepid water. Use soap and water for oily
substances. Attending staff should take care to protect themselves from
secondary contamination by wearing gloves and apron. Removed clothing
and personal effects should be stored safely in a see-through plastic bag
that can be sealed, for later cleansing or disposal.

Eye contamination

» Rinse the eye for 10-15 minutes with clean running water or saline, taking
care that the run-off does not enter the other eye. The use of anaesthetic
eye drops will assist irrigation. Evert the eyelids and ensure that all surfaces
are rinsed. In the case of an acid or alkali irrigate until the pH of the eye
returns to, and remains, normal (re-check pH 15-20 minutes after stopping
irrigation). Where possible, the eye should be thoroughly examined under
fluorescein staining for signs of corneal damage. If there is significant
conjunctival or corneal damage, the child should be seen urgently by an
ophthalmologist.
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PRINCIPLES OF INHALED POISONS

1.5.3 Principles of inhaled poisons
» Remove from the source of exposure.
» Administer supplemental oxygen if required.

Inhalation of irritant gases may cause swelling and upper airway obstruction,
bronchospasm and delayed pneumonitis. Intubation, bronchodilators and
ventilatory support may be required.

1.5.4 Specific poisons

Corrosive compounds

Examples—sodium hydroxide, potassium hydroxide, acids, bleaches or

disinfectants

» Do not induce vomiting or use activated charcoal when corrosives have
been ingested as this may cause further damage to the mouth, throat, airway,
oesophagus and stomach.

» Give milk or water as soon as possible to dilute the corrosive agent.

» Then give the child nothing by mouth and arrange for surgical review to
check for oesophageal damage/rupture, if severe.

Petroleum compounds
Examples—kerosene, turpentine substitutes, petrol

» Do not induce vomiting or give activated charcoal as inhalation can cause
respiratory distress with hypoxaemia due to pulmonary oedema and lipoid
pneumonia. Ingestion can cause encephalopathy.

» Specific treatment includes oxygen therapy if respiratory distress (see page
281)

Organo-phosphorus and carbamate compounds

Examples: organophosphorus — malathion, parathion, TEPP, mevinphos
(Phosdrin); and carbamates — methiocarb, carbaryl

These can be absorbed through the skin, ingested or inhaled.

The child may complain of vomiting, diarrhoea, blurred vision or weakness.
Signs are those of excess parasympathetic activation: salivation, sweating,
lacrimation, slow pulse, small pupils, convulsions, muscle weakness/twitching,
then paralysis and loss of bladder control, pulmonary oedema, respiratory
depression.
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PARACETAMOL

Treatment involves:

» Remove poison by irrigating eye or washing skin (if in eye or on skin).

» Give activated charcoal if ingested and within 1 hour of the ingestion.

» Do not induce vomiting because most pesticides are in petrol-based solvents.

» In a serious ingestion where activated charcoal cannot be given, consider
careful aspiration of stomach contents by NG tube (the airway should be
protected).

» If the child has signs of excess parasympathetic activation (see above),
then give atropine 15-50 micrograms/kg IM (i.e. 0.015-0.05mg/kg) or by
intravenous infusion over 15 minutes. The main aim is to reduce bronchial
secretions whilst avoiding atropine toxicity. Auscultate the chest for signs
of respiratory secretions and monitor respiratory rate, heart rate and coma
score (if appropriate). Repeat atropine dose every 15 minutes until no chest
signs of secretions, and pulse and respiratory rate returns to normal.

» Check for hypoxaemia with pulse oximetry, if possible, if giving atropine as
it can cause heart irregularities (ventricular arrythmias) in hypoxic children.
Give oxygen if oxygen saturation is less that 90%.

» |f muscle weakness, give pralidoxime (cholinesterase reactivator) 25-50mg/
kg diluted with 15 ml water by 1V infusion over 30 minutes repeated once or
twice, or followed by an intravenous infusion of 10 to 20 mg/kg/hour, as
necessary.

Paracetamol
» |f within 1 hour of ingestion give activated charcoal, if available, or induce
vomiting UNLESS an oral antidote may be required (see below).

» Decide if antidote is required to prevent liver damage: ingestions of 150 mg/
kg or more, or toxic 4 hour paracetamol level where this is available. Antidote
is more often required for older children who deliberately ingest paracetamol
or when parents overdose children by mistake.

» If within 8 hours of ingestion give oral methionine or IV acetylcysteine.
Methionine can be used if the child is conscious and not vomiting (<6 years:
1. gram every 4 hours for 4 doses; 6 years or older: 2.5 grams every 4 hours
for 4 doses).

» |f more than 8 hours after ingestion, or the child cannot take oral treatment,
give IV acetylcysteine. Note that the fluid volumes used in the standard
regimen are too large for young children.
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ASPIRIN AND OTHER SALICYLATES

For children <20 kg give the loading dose of 150 mg/kg in 3 ml/kg of
5% glucose over 15 minutes, followed by 50 mg/kg in 7 mil/kg of 5% glucose
over 4 hours, then 100 mg/kg 1V in 14 ml/kg of 5% glucose over 16 hours.
The volume of glucose can be scaled up for larger children.

Aspirin and other salicylates

This can be very serious in young children because they rapidly become acidotic
and are consequently more likely to suffer the severe CNS effects of toxicity.
Salicylate overdose can be complex to manage.

W These cause acidotic-like breathing, vomiting and tinnitus.

» Give activated charcoal if available. Note that salicylate tablets tend to form
aconcretion in the stomach leading to delayed absorption, so it is worthwhile
giving several doses of charcoal. If charcoal is not available and a severely
toxic dose has been given, then perform gastric lavage or induce vomiting,
as above.

» Give IV sodium bicarbonate 1 mmol/kg over 4 hours to correct acidosis and
to raise the pH of the urine to above 7.5 so that salicylate excretion is
increased. Give supplemental potassium too. Monitor urine pH hourly.

» Give IV fluids at maintenance requirements unless child shows signs of
dehydration in which case give adequate rehydration (see chapter 5).

» Monitor blood glucose every 6 hours and correct as necessary (see page
321).

» Give vitamin K 10mg IM or IV.

Iron

M Check for clinical features of iron poisoning: nausea, vomiting, abdominal
pain and diarrhoea. The vomit and stools are often grey or black. In severe
poisoning there may be gastrointestinal haemorrhage, hypotension,
drowsiness, convulsions and metabolic acidosis. Gastrointestinal features
usually appear in the first 6 hours and a child who has remained
asymptomatic for this time probably does not require antidote treatment.

» Activated charcoal does not bind to iron salts, therefore consider giving a
gastric lavage if potentially toxic amounts of iron were taken.

» Decide whether to give antidote treatment. Since this can have side-effects
it should only be used if there is clinical evidence of poisoning (see above).

» If you decide to give antidote treatment, give deferoxamine (50 mg/kg IM
up to a maximum of 1 g) by deep IM injection repeated every 12 hours; if
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CARBON MONOXIDE POISONING

very ill, give IV infusion 15 mg/kg/hour to a maximum of 80 mg/kg in 24
hours.

Carbon monoxide poisoning
» Give 100% oxygen to accelerate removal of carbon monoxide (note patient
can look pink but still be hypoxaemic) until signs of hypoxia disappear.

» Monitor with pulse oximeter but be aware that these can give falsely high
readings. If in doubt, be guided by presence or absence of clinical signs of
hypoxaemia.

Prevention

» Teach the parents to keep drugs and poisons in proper containers and out
of reach of children

» Advise parents on first aid if this happens again in the future
— Do not make child vomit if child has swallowed kerosene, petrol or petrol-

based products or if child’s mouth and throat have been burned, nor if
the child is drowsy.

— Try to make the child vomit if other drugs or poisons have been taken
by stimulating the back of the throat.

— Take the child to a health facility as soon as possible, together with
information about the substance concerned e.g. the container, label,
sample of tablets, berries etc.

1.6 Snake hite

B Snake bite should be considered in any severe pain or swelling of a limb or
in any unexplained iliness presenting with bleeding or abnormal neurological
signs. Some cobras spit venom into the eyes of victims causing pain and
inflammation.

Diagnosis of envenoming

W General signs include shock, vomiting and headache. Examine bite for signs
such as local necrosis, bleeding or tender local lymph node enlargement.

W Specific signs depend on the venom and its effects. These include:
— Shock
— Local swelling that may gradually extend up the bitten limb

— Bleeding: external from gums, wounds or sores; internal especially
intracranial
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SNAKE BITE

— Signs of neurotoxicity: respiratory difficulty or paralysis, ptosis, bulbar
palsy (difficulty swallowing and talking), limb weakness
— Signs of muscle breakdown: muscle pains and black urine
M Check haemoglobin (where possible, blood clotting should be assessed).

Treatment

First aid

» Splint the limb to reduce movement and absorption of venom. If the bite
was likely to have come from a snake with a neurotoxic venom, apply a firm
bandage to affected limb from fingers or toes to proximal of site of bite.

» Clean the wound.

» |f any of the above signs, transport to hospital which has antivenom as
soon as possible. If snake has already been killed, take this with child to
hospital.

» Avoid cutting the wound or applying tourniquet.

Hospital care
Treatment of shock/respiratory arrest

» Treat shock, if present (see pages 3, 15 and 16).

» Paralysis of respiratory muscles can last for days and requires intubation
and mechanical ventilation or manual ventilation (with a mask or
endotracheal tube and bag) by relays of staff and/or relatives until respiratory
function returns. Attention to careful securing of endotracheal tube is
important. An alternative is to perform an elective tracheostomy.

Antivenom

M If there are systemic signs or severe local signs (swelling of more than half
of the limb or severe necrosis), give antivenom, if available.

» Prepare IM epinephrine and IV chlorpheniramine and be ready if allergic
reaction occurs (see below).

» Give monovalent antivenom if the species of snake is known. Give polyvalent
antivenom if the species is not known. Follow the directions given on the
antivenom preparation. The dose for children is the same as for adults.
— Dilute the antivenom in 2-3 volumes of 0.9% saline and give intra-

venously over 1 hour. Give more slowly initially and monitor closely for
anaphylaxis or other serious adverse reactions.
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SNAKE BITE

» If itching/urticarial rash, restlessness, fever, cough or difficult breathing
develop, then stop antivenom and give epinephrine 0.01 ml/kg of 1/1000 or
0.1 ml/kg of 1/10,000 solution subcutaneously and IM or IV/SC chlor-
pheniramine 250 micrograms/kg. When the child is stable, re-start antivenom
infusion slowly.

» More antivenom should be given after 6 hours if there is recurrence of blood
incoagulability, or after 1-2 hr if the patient is continuing to bleed briskly or
has deteriorating neurotoxic or cardiovascular signs.

Blood transfusion should not be required if antivenom is given. Clotting function
returns to normal only after clotting factors are produced by the liver. Response
of abnormal neurological signs to antivenom is more variable and depends on
type of venom.

» |f there is no reponse to antivenom infusion this should be repeated.

» Anticholinesterases can reverse neurological signs in some species of snake
(see standard textbooks of paediatrics for further details).

Other treatment
Surgical opinion
Seek surgical opinion if there is severe swelling in a limb, it is pulseless or
painful or there is local necrosis.
Surgical care will include:
— Excision of dead tissue from wound

— Incision of fascial membranes to relieve pressure in limb compartments,
if necessary

— Skin grafting, if extensive necrosis

— Tracheostomy (or endotracheal intubation) if paralysis of muscles
involved in swallowing occurs

Supportive care
» Give fluids orally or by NG tube according to daily requirements (see page
273). Keep a close record of fluid intake and output.

» Provide adequate pain relief
» Elevate limb if swollen
» Give antitetanus prophylaxis
» Antibiotic treatment is not required unless there is tissue necrosis at wound
site
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SCORPION STING

» Avoid intramuscular injections

» Monitor very closely immediately after admission, then hourly for at least
24 hours as envenoming can develop rapidly.

1.7 Scorpion sting

Scorpion stings can be very painful for days. Systemic effects of venom are
much more common in children than adults.

Diagnosis of envenoming
Signs of envenoming can develop within minutes and are due to autonomic
nervous system activation. They include:

M shock

M high or low BP

W fast and/or irregular pulse

M nausea, vomiting, abdominal pain

M breathing difficulty (due to heart failure) or respiratory failure
W muscle twitches and spasms.

» Check for low BP or raised BP and treat if signs of heart failure (see page
107).

Treatment
First aid
» Transport to hospital as soon as possible.

Hospital care
Antivenom

» If signs of severe envenoming give scorpion antivenom, if available (as
above for snake antivenom infusion).

Other treatment
» Treat heart failure, if present (see page 106)

» Consider use of prazosin if there is pulmonary oedema (see standard
textbooks of paediatrics)
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OTHER SOURCES OF ENVENOMING

Supportive care
» Give oral paracetamol or oral or IM morphine according to severity. If very
severe, infiltrate site with 1% lignocaine, without epinephrine.

1.8 Other sources of envenoming

» Follow the same principles of treatment, as above. Give antivenom, where
available, if severe local or any systemic effects.

In general, venomous spider bites can be painful but rarely result in systemic
envenoming. Antivenom is available for some species such as widow and
banana spiders. Venomous fish can give very severe local pain but, again,
systemic envenoming is rare. Box jellyfish stings are occasionally rapidly life-
threatening. Apply vinegar on cotton wool to denature the protein in the skin.
Adherent tentacles should be carefully removed. Rubbing the sting may cause
further discharge of venom. Antivenom may be available. The dose of antivenom
to jellyfish and spiders should be determined by the amount of the venom
injected. Higher doses are required for multiple bites, severe symptoms or
delayed presentation.
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CHAPTER 2
Diagnostic approach
to the sick child

2.1 Relationship to the IMCI 2.3 Approach to the sick child 38
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2.2 Taking the history 37 2.5 Differential diagnoses 39

2.1 Relationship to the IMCI approach

The pocket book is symptom-based in its approach, with the symptoms
following the sequence of the IMCI guidelines: cough, diarrhoea, fever. The
diagnoses also closely match the IMCI classifications, except that the expertise
and investigative capabilities that are available in a hospital setting allow
classifications like “very severe disease” or “very severe febrile disease” to be
defined more precisely, making possible such diagnoses as very severe
pneumonia, severe malaria, and meningitis. Classifications for conditions such
as pneumonia and dehydration follow the same principles as the IMCI. Young
infants (up to 2 months) are considered separately (see Chapter 3), as in the
IMCI approach, but the guidelines cover conditions arising at birth such as
birth asphyxia. The severely malnourished child is also considered separately
(see Chapter 7), because these children require special attention and treatment
if the high mortality is to be reduced.

2.2 Taking the history
Taking the history generally should start with the presenting complaint:

Why did you bring the child?
Then it progresses to the history of the present iliness. The symptom-specific
chapters give some guidance on specific questions which are important to ask
concerning these specific symptoms, and which help in the differential diagnosis
of the illness. This includes the personal history, family and social and
environmental history. The latter might link to important counselling messages
such as sleeping under a bednet for a child with malaria, breastfeeding or
sanitary practices in a child with diarrhoea, or reducing exposure to indoor air
pollution in a child with pneumonia.
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2. DIAGNOSIS

APPROACH TO THE SICK CHILD

Especially for younger infants, the history of pregnancy and birth is very
important. In the infant and younger child, feeding history becomes essential.
The older the child, the more important is information of the milestones of
development and behaviour of the child. Whereas the history is obtained from
a parent or caretaker in the younger child, an older child will contribute important
information.

2.3 Approach to the sick child and clinical examination

All children must be examined fully so that no important sign will be missed.
However, in contrast to the systematic approach in adults, the examination of
the child needs to be organized in a way to upset the child as little as possible.
e Do not upset the child unnecessarily.
 Leave the child in the arms of the mother or carer.
¢ QObserve as many signs as possible before touching the child. These include
— Is the child alert, interested and looking about?
— Does the child appear drowsy?
— Is the child irritable?
— Is the child vomiting?
— Is the child able to suck or breastfeed?
— Is the child cyanosed or pale?
— Are there signs of respiratory distress?
* Does the child use auxiliary muscles?
¢ Is there lower chest wall indrawing?
¢ Does the child appear to breath fast?
¢ Count the respiratory rate.
These and other signs should all be looked for and recorded before the child is
disturbed. You might ask the mother or caretaker to cautiously reveal part of
the chest to look for lower chest wall indrawing or to count the respiratory
rate. If a child is distressed or crying, it might need to be left for a brief time

with its mother in order to settle, or the mother could be ask to breastfeed,
before key signs such as respiratory rate can be measured.

Then proceed to signs which require touching the child but are little disturbing,
such as listening to the chest. You get little useful information if you listen to
the chest of a crying child. Therefore, signs that involve interfering with the
child, such as recording the temperature or testing for skin turgor, should be
done last.
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LABORATORY INVESTIGATIONS

2.4 Lahoratory investigations

Laboratory investigations are targeted based on the history and examination,
and help narrow the differential diagnosis. The following basic laboratory
investigations should be available in all small hospitals which provide paediatric
care in developing countries:

* haemoglobin or packed cell volume (PCV)
¢ blood smear for malaria parasites

¢ blood glucose

¢ microscopy of CSF and urine

¢ blood grouping and cross-matching

e HIV testing.

In the care of sick newborns (under 1 week old), blood bilirubin is also an
essential investigation.

Indications for these tests are outlined in the appropriate sections of this pocket
book. Other investigations, such as pulse oximetry, chest X-ray, blood cultures
and stool microscopy, can help in complicated cases.

2.5 Differential diagnoses

After the assessment has been completed, consider the various conditions
that could cause the child’s illness and make a list of possible differential
diagnoses. This helps to ensure that wrong assumptions are not made, a wrong
diagnosis is not chosen, and rare problems are not missed. Remember that a
sick child might have more than one diagnosis or clinical problem requiring
treatment.

Section 1.4 and Tables 1-4 (pages 19-24) present the differential diagnoses
for emergency conditions encountered during triage. Further tables of
symptom-specific differential diagnoses for common problems are found at
the beginning of each chapter and give details of the symptoms, examination
findings and results of laboratory investigations, which can be used to determine
the main diagnosis and any secondary diagnoses.

After the main diagnosis and any secondary diagnoses or problems have been
determined, treatment should be planned and started. Once again, if there is
more than one diagnosis or problem, the treatment recommendations for all
of them may have to be taken together. It is necessary to review the list of
differential diagnoses again at a later stage after observing the response to
treatment, or in the light of new clinical findings. The diagnosis might be revised
at this stage, or additional diagnoses included in the considerations.
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3. YOUNG INFANTS

ROUTINE CARE OF THE NEWBORN AT DELIVERY

This chapter provides guidance for the management of problems in neonates
and young infants from birth to 2 months of age. This includes neonatal
resuscitation, the recognition and management of neonatal sepsis and other
bacterial infections, and the management of low and very low birth weight
(VLBW) infants. Drug tables for commonly used drugs in neonates and young
infants are included at the end of this chapter, also providing dosages for low
birth weight and premature babies.

3.1 Routine care of the newhorn at delivery

Most babies require only simple supportive care at and after delivery.

» Dry the baby with a clean towel.

» Observe baby (see chart 12) while drying.

» Give the baby to the mother as soon as possible, place on chest/abdomen.
» Cover the baby to prevent heat loss.

» Encourage initiation of breastfeeding within the first hour.

Skin-to-skin contact and early breastfeeding are the best ways to keep a baby
warm and prevent hypoglycaemia.

3.2 Neonatal resuscitation

For some babies the need for resuscitation may be anticipated: those born to
mothers with chronic illness, where the mother had a previous fetal or neonatal
death, a mother with pre-eclampsia, in multiple pregnancies, in preterm delivery,
in abnormal presentation of the fetus, with a prolapsed cord, or where there is
prolonged labour or rupture of membranes, or meconium-stained liquor.
However, for many babies the need for resuscitation cannot be anticipated
before delivery. Therefore,

* be prepared for resuscitation at every delivery,

* follow the assessment steps of chart 12.
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30 SECONDS

=
30 SECONDS

cHART 12. Neonatal resuscitation

» Dry the baby with clean cloth and
place where the baby will be warm.

|

Look for  ® Breathing or crying

» <&
<

™ Good muscle tone YES Routine care
| Colour pink (see 6.1)
NO
» Position the head of the baby in the neu- | greathing ;
tral position to open the airway, and pink | Routine care
» Clear airway, if necessary P and observe
» Stimulate, reposition closely
> Give oxygen, as necessary
I Not breathing, cyanosed
» Use a correctly fitting mask and give the | ,
baby 5 slow ventilations with bag. . T
| If not breathing Observe
N closely
M Check position and mask fit
» Adjust position, if necessary
» Provide ventilation with bag and mask.
M If chest not moving well
» Suction airway CALL FOR HELP!
! IfHR
M Check the heart rate (HR) (cord pulsa- | <gg/min
tion or by listening with stethoscope) p  Compress
- the chest
<y If HR >60/min e
» Continue to bag at a rate of about 40 on page 44)

breaths per minute.

B Make sure the chest is moving
adequately.

» Use oxygen if available.

W Every 1-2 minutes stop and see if the
pulse or breathing has improved.

» Stop compressions once the HR
>100/min.

» Stop bagging when respiratory rate
>30/min.

» Continue oxygen until pink and active.
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3. YOUNG INFANTS

CHART 12. Neonatal resuscitation

There is no need to slap the baby, drying is enough for stimulation.
A. Airway
» Suction airway—if there is meconium stained fluid AND baby is NOT
crying and moving limbs:
— Suck the mouth, nose and oropharynx, do not suck right down the
throat as this can cause apneoa/bradycardia.

B. Breathing

» Choosing mask size: Size 1 for normal weight baby, size 0 for small (less
than 2.5 kg) baby

» Ventilation with bag and mask at 40-60 breaths/minute

W Make sure the chest moves up with each press on the bag and in a very
small baby make sure the chest does not move too much.

C. Circulation
» 90 compressions coordinated with 30 breaths/min (3 compressions:
1 breath every 2 seconds).

» Place thumbs just below the line connecting the nipples on the sternum
(see below).

» Compress 1/3 the A-P diameter of the chest.

Correct head position to open up N

airways and for bag ventilation. S S NN

Do not hyperextend the neck ! )
Correct position of hands for
cardiac massage in a neonate.
The thumbs are used for
compression over the sternum
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cHART 12. Neonatal resuscitation

Neonatal self-inflating
resuscitation bag with
round mask

Fitting mask over face:

right size
and position mask held mask too mask too
of mask too low small large

Ventilating a neonate
with bag and mask

Pull the jaw forward
towards the mask with
the third finger of the
hand holding the mask

Do not hyperextend
the neck

Inadequate seal

If you hear air escaping
from the mask, form a
better seal. The most
common leak is between
the nose and the cheeks.
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3. YOUNG INFANTS

ROUTINE CARE FOR ALL NEWBORN BABIES AFTER DELIVERY

3.2.1 Cessation of resuscitation
If after 20 minutes of resuscitation the baby is:
* Not breathing and pulse is absent: cease efforts.

 Explain to the mother that the baby has died, and give it to her to hold if she
wishes.

3.3 Routine care for all newhorn habies after delivery
(and for neonates horn outside and brought to
the hospital)

» Keep dry in a warm room away from drafts, well covered
» Keep the baby with the mother, rooming in

» Initiate breastfeeding within the first hour

» Let the baby breastfeed on demand if able to suck

» Give vitamin K (phytomenadione), according to national guidelines
1 ampoule (1 mg/0.5ml or 1 mg/ml) IM once
(Do NOT use 10 mg/ml ampoule)

» Keep umbilical cord clean and dry

» Apply antiseptic ointment or antibiotic eye drops/ointment (e.g. tetracycline
eye ointment) to both eyes once, according to national guidelines

» Give oral polio, hepatitis B and BCG vaccines, depending on national
guidelines

3.4 Prevention of neonatal infections

Many early neonatal infections can be prevented by:

e Good basic hygiene and cleanliness during delivery of the baby

e Special attention to cord care

e Eye care

Many late neonatal infections are acquired in hospitals. These can be prevented
by:

e Exclusive breastfeeding

e Strict procedures for hand washing for all staff and for families before and
after handling babies

* Not using water for humidification in incubators (where Pseudomonas will
easily colonize) or by avoiding incubators (using kangaroo mother care
instead).
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PERINATAL ASPHYXIA

e Strict sterility for all procedures

¢ Clean injection practices

e Removing intravenous drips when they are no longer necessary
* Avoiding unnecessary blood transfusion

3.5 Management of the child with perinatal asphyxia

May be the result of a lack of oxygen supply to organs before, during or
immediately after birth. Initial treatment is effective resuscitation (see above).
Problems in the days after birth:

» Convulsions: treat with phenobarbital (see page 49), check glucose.

» Apnoea: common after severe birth asphyxia. Sometimes associated with

convulsions. Manage with oxygen by nasal catheter and resuscitation with
bag and mask.
» Inability to suck: feed with milk via a nasogastric tube. Beware of delayed
emptying of the stomach which may lead to regurgitation of feeds.
» Poor motor tone. May be floppy or have limb stiffening (spasticity).
Prognosis: can be predicted by recovery of motor function and sucking ability.
A baby who is normally active will usually do well. A baby who, a week after
birth, is still floppy or spastic, unresponsive and cannot suck has a severe
brain injury and will do poorly. The prognosis is less grim for babies who have
recovered some motor function and are beginning to suck. The situation should
be sensitively discussed with parents throughout the time the baby is in hospital.

3.6 Danger signs in newhorns and young infants

Neonates and young infants often present with non-specific symptoms and
signs which indicate severe illness. These signs might be present at or after
delivery, or in a newborn presenting to hospital, or develop during hospital
admission. Initial management of the neonate presenting with these signs is
aimed at stabilizing the child and preventing deterioration. Signs include:

| Unable to breastfeed
M Convulsions
M Drowsy or unconscious

W Respiratory rate less than 20/min or apnoea (cessation of breathing for
>15 secs)

W Respiratory rate greater than 60/min
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3. YOUNG INFANTS

SERIOUS BACTERIAL INFECTION

M Grunting
M Severe chest indrawing
M Central cyanosis

EMERGENCY MANAGEMENT of danger signs:

» Give oxygen by nasal prongs or nasal catheter if the young infant is cyanosed
or in severe respiratory distress.

» Give bag and mask ventilation (page 45), with oxygen (or room air if oxygen
is not available) if respiratory rate too slow (<20).

» Give ampicillin (or penicillin) and gentamicin (see below).
» |f drowsy, unconscious or convulsing, check blood glucose.
If glucose <1.1 mmol/l (<20 mg/100 ml), give glucose IV.

If glucose 1.1-2.2 mmol/I (20-40 mg/100 ml), feed immediately and increase
feeding frequency.

If you cannot check blood glucose quickly, assume hypoglycaemia and give
glucose IV. If you cannot insert an IV drip, give expressed breast milk or
glucose through a nasogastric tube.

» Give phenobarbital if convulsing (see page 49).

» Admit, or refer urgently if treatment is not available at your hospital
» Give vitamin K (if not given before).

» Monitor the baby frequently (see below).

3.7 Serious bhacterial infection

Risk factors for serious bacterial infections are:

W Maternal fever (temperature >37.9 °C before delivery or during labour)
M Membranes ruptured more than 24 hours before delivery

M Foul smelling amniotic fluid

All of the DANGER SIGNS are signs of serious bacterial infection, but there are
others:

B Deep jaundice
M Severe abdominal distension
Localizing signs of infection are:

W Painful joints, joint swelling, reduced movement, and irritability if these
parts are handled
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MENINGITIS

W Many or severe skin pustules

M Umbilical redness
extending to the peri-
umbilical skin or
umbilicus draining pus.

M Bulging fontanelle

(see below) U

Treatment Peri-umbilical flare in umbilical sepsis.
g The inflammation extends beyond the

Annbm.m: lherap. v umbilicus to the abdominal wall.

» Admit to hospital

» Where blood cultures are available, obtain blood cultures before starting
antibiotics

» For any of these signs, give ampicillin (or penicillin) and gentamicin (for
dosages see pages 62-66)

» Give cloxacillin (if available) instead of penicillin if extensive skin pustules
or abscesses as these might be signs of Staphylococcus infecton

» Most serious bacterial infections in neonates should be treated with
antibiotics for at least 10 days

» |f notimproving in 2-3 days the antibiotic treatment may need to be changed,
or the baby referred

Other treatment
» Give all sick infants aged <2 weeks 1 mg of vitamin K (IM)

» Treat convulsions with IM phenobarbital (1 dose of 15 mg/kg). If needed,
continue with phenobarbital 5 mg/kg once daily

» For management of pus draining from eyes, see page 59

» |f child is from malarious area and has fever, take blood film to check for
malaria also. Neonatal malaria is very rare. If confirmed, treat with quinine
(see page 140)

» For supportive care, see page 51
3.8 Meningitis
Clinical signs

Suspect if signs of serious bacterial infection are present, or any one of the
following signs of meningitis.
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3. YOUNG INFANTS

MENINGITIS

Normal fontanelle Bulging fontanelle

Bulging
fontanelle -
sign of
meningitis in
young infants
with an open
fontanelle

General signs

M Drowsy, lethargic or unconscious
M Reduced feeding

M [rritable

M High pitched cry

M Apnoeic episodes

More specific signs
| Convulsion
M Bulging fontanelle

Do alumbar puncture (LP) if you suspect meningitis, unless the baby is having
apnoea or there is no motor response to stimuli.

Treatment

Antibiotics

» Give ampicillin and gentamicin or a third generation cephalosporin, such as
ceftriaxone (50 mg/kg every 12 hours (might cause biliary sludge leading
to jaundice)) or cefotaxime (50 mg/kg every 6 hours) for 3 weeks.

» Alternative antibiotics are penicillin and gentamicin (see pages 65-66).
Chloramphenicol is an alternative but should not be used in premature/low
weight neonates (see page 64).

» |f there are signs of hypoxaemia, give oxygen (see page 52).

Convulsions/fits

» Treat convulsions with phenobarbital (loading dose of 15 mg/kg). If
convulsion persists, give further doses of 10 mg/kg phenobarbital up to a
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SUPPORTIVE CARE FOR THE SICK NEONATE

maximum of 40 mg/kg (See page 49). Watch for apnoea. If needed, continue
with phenobarbital at a maintenance dose of 5 mg/kg/day. Check for
hypoglycaemia.

3.9 Supportive care for the sick neonate

3.9.1 Thermal environment

» Keep the young infant dry and well wrapped.

» Abonnet or cap is helpful to reduce heat loss. Keep the room warm (at least
25 °C). Keeping the young infant in close skin-to-skin contact with the mother
(“kangaroo mother care”) for 24 hours a day is as effective as using an
incubator or external heating device to avoid chilling.

» Pay special attention to avoid chilling the infant during examination or
investigation.

» Regularly check that the infant’s temperature is maintained in the range
36.5-37.5 °C (97.7-99.5 °F) rectal, or 36.0-37.0 °C (96.8-98.6 °F) axillary.

3.9.2 Fluid management

Encourage the mother to breastfeed frequently to prevent hypoglycaemia. If
unable to feed, give expressed breast milk by nasogastric tube.

* Withhold oral feeding if there is bowel obstruction, necrotizing enterocolitis
or the feeds are not tolerated, e.g. indicated by increasing abdominal
distension or vomiting everything.

¢ Withhold oral feeding in the acute phase in babies who are lethargic or
unconscious, or having frequent convulsions.

If IV fluids are given, reduce the 1V fluid rates as the volume of milk feeds
increases.

Babies who are suckling well but need an 1V drip for antibiotics should be on
minimal 1V fluids to avoid fluid overload, or flush cannula with 0.5 ml NaCl
0.9% and cap.

Increase the amount of fluid given over the first 3-5 days (total amount, oral
and IV).

Day 1 60 ml/kg/day
Day 2 90 ml/kg/day
Day 3 120 ml/kg/day

Then increase to 150 ml/kg/day

When babies are tolerating oral feeds well, this might be increased to 180 ml/
kg/day after some days. But be careful with parenteral fluids, which can quickly
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3. YOUNG INFANTS

OXYGEN THERAPY

overhydrate a child. When giving IV fluids, do not exceed this volume unless
the baby is dehydrated or under phototherapy or a radiant heater. This amount
is the TOTAL fluid intake a baby needs and oral intake must be taken into
account when calculating IV rates.

* Give more fluid if under radiant heater (x 1.2-1.5)

Do NOT use IV glucose and water (without sodium) AFTER the first 3 days of
life. Babies over 3 days of age need some sodium (for example, 0.18% saline/
5% glucose).

Monitor the IV infusion very carefully.

e Use a monitoring sheet.

 Calculate drip rate

e Check drip rate and volume infused every hour

e Weigh baby daily

e Watch for facial swelling: if this occurs, reduce the IV fluid to minimal levels

or take out the IV. Introduce milk feeding by nasogastric tube or breastfeeding
as soon as it is safe to do so.

3.9.3 Oxygen therapy
» Give oxygen treatment to young infants with any of the following:
M central cyanosis
W grunting with every breath
| difficulty in feeding due to respiratory distress
M severe lower chest wall indrawing

M head nodding (i.e. a nodding movement of the head, synchronous with
the respiration and indicating severe respiratory distress)

Where a pulse oximeter is available, this should be used to guide oxygen
therapy. Oxygen should be given if the oxygen saturation is below 90%,
and the oxygen flow should be regulated to have a saturation between 92%
and 95%. Oxygen can be discontinued once the child can maintain a
saturation above 90% in room air.

Nasal prongs are the preferred method for delivery of oxygen to this age
group, with a flow rate of 0.5 litre per minute. Thick secretions from the
throat may be cleared by intermittent suction, if they are troublesome and
the young infant is too weak to clear them. Oxygen should be stopped when
the infant’s general condition improves and the above signs are no longer
present.
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HIGH FEVER

3.9.4 High fever

Do not use antipyretic agents such as paracetamol for controlling fever in
young infants. Control the environment. If necessary, undress the child.

3.10 Bahies with low birth weight
3.10.1 Bahies with hirth weight between 2.25 and 2.5 kg

These babies are normally strong enough to start feeding themselves after
delivery. They need to be kept warm and attention for infection control, but
otherwise no special care.

3.10.2 Bahies with hirth weight between 1.75 and 2.25 kg

Sometimes these babies need extra care, but can normally stay with their
mothers to provide feeding and warmth, especially if skin-to skin contact can
be maintained.

Feeding. Start feeds within 1 hour of delivery.
Many of these babies will be able to suck.
Babies who can suck should be breastfed.
Those who cannot breastfeed should be
given expressed breast milk with a cup

and spoon. When the baby is sucking
well from the breast and gaining
weight, reduce the cup and spoon
feeds.

SINVANI ONNOA "€

See the babies at least twice a

day to assess feeding ability, fluid
intake, or presence of any
DANGER SIGNS (page 47) or
signs of serious bacterial infection
(page 48). If any of these signs are
present, they should be closely
monitored in the neonatal nursery in a
similar way to very low birth weight
babies (see below).

The risk of keeping the child in

.hOSp'.tal (6.9. acquiring nosocomlal Keeping a child warm: the child has
infections), should be balanced with skin contact with the mother, is

the potential benefit of obtaining wrapped in her clothes, and the head
better care. is covered to prevent heat loss.

AN e
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3. YOUNG INFANTS

BABIES WITH BIRTH WEIGHT BELOW 1.75 KG

3.10.3 Babies with birth weight below 1.75 kg

These babies are at risk of hypothermia, apnoea, hypoxaemia, sepsis, feed
intolerance and necrotizing enterocolitis. The risks increase the smaller the
baby is. All low birth weight babies should be admitted to the Special Care or
Neonatal Unit.

Treatment
» Give oxygen by nasal catheter or nasal prongs if any signs of hypoxaemia

Temperature

¢ Nurse skin-to-skin between the mother’s breasts, or clothed in a warm room,
or in a humidicrib if the staff have experience in using them. A hot water
bottle wrapped in a towel can be useful for keeping the baby warm if no
power for heating is available. Aim for a core body temperature of 36-37 °C
with the feet warm and pink.

Fluids and feeds

* If possible give intravenous fluids at 60 ml/kg/day
for the first day of life. Best to use a paediatric
(100 ml) intravenous burette where 60 drops =
1 mland therefore 1 drop per minute = 1 ml per
hour. If the baby is well and active, give 2—
4 ml of expressed breast milk every 2 hours
through a nasogastric tube, depending on
the weight of the baby (see page 51).

e |f very small babies are under a radiant
heater or phototherapy they need more
fluid than the “usual maintenance”
volumes (see page 51), but great care
must be taken to accurately run the
intravenous fluid as overhydration may be
fatal.

e |f possible, check blood sugar every 6
hours until enteral feeds established,
especially if baby is having apnoea,
lethargy or convulsions. VLBW babies
may need a 10% glucose solution. Add

Position for kangaroo mother

care of young infant. Note: after

wrapping the child, the head

10 ml of 50% glucose to every 90 ml of neez,s] ,ug,,e covered with a cap
4.3% glucose + 1/5 normal saline or use g honnet to prevent heat loss.
a 10% glucose in water solution.
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BABIES WITH BIRTH WEIGHT BELOW 1.75 KG

« Start feeding when the condition of the baby is stable (usually on the second
day, might be possible in more mature babies on day 1). Start feeds if there
is no abdominal distension or tenderness, bowel sounds are present,
meconium passed and no apnoea.

e Use a prescription chart.
* (Calculate exact amounts for feeding and the timing of feeds.
e Increase on a daily basis if well tolerated.

e When commencing milk feeds, start with 2—4 ml every 1-2 hours by
nasogastric tube. Some active VLBW babies can be fed with a cup and spoon
or an eyedropper, which must be sterilized before each feed. Use only
expressed breast milk if possible. If 2-4 ml volume is tolerated with no
vomiting, abdominal distension, or gastric aspirates of more than half the
feed, the volume can be increased by 1-2 ml per feed each day. Reduce or
withhold feeds if signs of poor tolerance occur. Aim to have feeding
established in the first 5-7 days so that the IV drip can be removed, to
avoid infection.

* The feeds may be increased over the first 2 weeks of life to 150-180 ml/kg/
day (three-hourly feeds of 19-23 ml for a 1kg baby and 28-34 ml for a
1.5 kg baby). As the baby grows, recalculate the feed volume based on the
higher weight.

Antibiotics and sepsis

Risk factors for sepsis are: babies born outside hospital or born to unwell
mothers, rupture of membranes >24 hours, smaller babies (closer to 1 kg).
Presence of any DANGER SIGNS (page 47) or other signs of serious bacterial
infection (page 48).

» Initiate antibiotic treatment.

Apnoea

e (Caffeine citrate and aminophylline prevent apnoea in premature babies.
Caffeine is preferred if it is available. The loading dose of caffeine citrate is
20 mg/kg orally or IV (given slowly over 30 minutes). A maintenance dose
should be prescribed (see page 63).
If caffeine is not available give a loading dose of aminophylline of 10 mg/kg
orally or by intravenous injection over 15-30 minutes (see page 63). A
maintenance dose should be prescribed.

* |f an apnoea monitor is available this should be used.
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3. YOUNG INFANTS

NECROTIZING ENTEROCOLITIS

Discharge and follow-up of low birth weight bahies
Low birth weight babies can be discharged when:

¢ they have no DANGER signs or signs of serious infection
« they are gaining weight on breastfeeding alone

* they can maintain their temperature in the normal range (36-37 °C) in an
open cot

¢ the mother is confident and able to take care.

Low birth weight babies should be given all scheduled vaccines at the time of
birth, and any second doses that are due by the time of discharge.

Counselling on discharge
Counsel parents before discharge on
¢ exclusive breastfeeding

* keeping the baby warm

e danger signs for seeking care

Low birth weight babies should be followed up weekly for weighing, assessment
of feeding, and general health until they have reached 2.5 kg.

3.11 Necrotizing enterocolitis

Necrotizing enterocolitis (NEC, a bowel infection) may occur in low birth weight
babies, especially after enteral feeds are started. It is more common in low
birth weight babies fed artificial formulae, but may occur in breastfed babies.

Common signs of NEC are:
M Abdominal distension or tenderness

M Intolerance of feeding
M Bile-stained vomit or bile-stained fluid up the nasogastric tube
M Blood in the stools

General signs of systemic upset include
M Apnoeas

M Drowsy or unconscious
M Fever or hypothermia
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JAUNDICE

Treatment
» Stop enteral feeds.

» Pass a nasogastric tube and leave it on free drainage.
» Start an IV infusion of glucose/saline (see page 51 for rate of infusion).

» Start antibiotics: give ampicillin (or penicillin) plus gentamicin plus
metronidazole (if available) for 10 days.

If the baby has apnoea or other danger signs, give oxygen by nasal catheter. If
apnoea continues give aminophylline or caffeine IV (see page 51).

If the baby is pale, check the haemoglobin and transfuse if Hb<10 g/dL.

Take a supine and lateral decubitus abdominal X-ray. If there is gas in the
abdominal cavity outside the bowel there may be a bowel perforation. Ask a
surgeon to see the baby urgently.

Examine the baby carefully each day. Reintroduce expressed breast milk feeds
by nasogastric tube when the abdomen is soft and not tender, the baby is
passing normal stools with no blood and is not having bilious vomiting. Start
feeds slowly and increase slowly by 1-2 ml per feed each day.

3.12 Other common neonatal problems
3.12.1 Jaundice

More than 50% of normal newborns, and 80% of preterm infants, have some
jaundice. Jaundice can be divided into abnormal or normal:

Abnormal (non physiological)

¢ Jaundice started on the first day of life

» Jaundice lasting longer than 14 days in term, 21 days in preterm infants
 Jaundice with fever

* Deep jaundice: palms and soles of the baby deep yellow

Normal (physiological)
e Skin and eyes yellow but none of the above

Abnormal jaundice may be due to

 Serious bacterial infection

* Haemolytic disease due to blood group incompatibility or G6PD deficiency
« Congenital syphilis (page 60) or other intrauterine infection

57

SINVANI ONNOA "€



3. YOUNG INFANTS

JAUNDICE

Liver disease such as hepatitis or biliary atresia
Hypothyroidism

Investigations for abnormal jaundice

The clinical impression of jaundice should be confirmed by a bilirubin
measurement, where possible. The investigations depend on the likely diagnosis
and what tests are available, but may include:

Haemoglobin or PCV

Full blood count to look for signs of serious bacterial infection (high or low
neutrophil count with >20% band forms), and to look for signs of haemolysis

Blood type of baby and mother, and Coombs test
Syphilis serology such as VDRL tests
G6PD screen, thyroid function tests, liver ultrasound

Treatment
» Phototherapy if

Jaundice on day 1

Deep jaundice involving palms and soles of the feet
Prematurity and jaundice

Jaundice due to haemolysis

Treatment of jaundice based on serum bilirubin level

Phototherapy Exchange transfusion?
Healthy Preterm or any Healthy Preterm or any
term bahy risk factors® term bahy risk factors

mg/dl  umol/l | mg/dl umol/l | mg/dl umol/l | mg/dl umol/l

Day1 Any visible jaundice 15 260 13 220
Day 2 15 260 13 220 25 425 15 260
Day 3 18 310 16 270 30 510 20 340

Day 4 and thereafter | 20 340 17 290 30 510 20 340

Exchange transfusion is not described in this pocket book. These serum bilirubin levels are included in
case exchange transfusion is possible or in case the baby can be transferred quickly and safely to
another facility where exchange transfusion can be performed.

Risk factors include small size (less than 2.5 kg at birth or born before 37 weeks gestation), haemolysis,
and sepsis.

Visible jaundice anywhere on the body on day 1.
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CONJUNCTIVITIS

Continue phototherapy until serum bilirubin level is lower than threshold range
or until baby is well and there is no jaundice of palms and soles.

If the bilirubin level is very elevated (see table) and you can safely do exchange
transfusion, consider doing so.

Antibiotics

» |f suspected infection or syphilis (page 60), treat for serious bacterial
infection (page 61)

Antimalarials

» |f fever is present and the baby is from a malarious area, check blood films
for malaria parasites and give antimalarials, if positive

Encourage breastfeeding

3.12.2 Conjunctivitis

Sticky eyes and mild conjunctivitis
» Treat as outpatient

» Show the mother how to wash the eyes with water or breast milk and how
to put eye ointment in the eyes. The mother must wash her hands before
and after.

» Tell the mother to wash the eyes and put in eye ointment 4 times a day for
5 days

Give the mother a tube of

 Tetracycline eye ointment OR

e Chloramphenicol eye ointment

To treat the child. Review 48 hours after starting treatment, if not improving.

Severe conjunctivitis (a lot of pus and/or swelling of the eyelids) is often due
to gonococcal infection. Treat as inpatient as there is a risk of blindness and it
needs twice-daily review.

» Wash the eyes to clear as much pus as possible.

» Ceftriaxone (50 mg/kg up to total of 150 mg IM ONCE) OR Kanamycin
(25 mg/kg up to total of 75 mg IM ONCE) according to national guidelines.
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3. YOUNG INFANTS

CONGENITAL MALFORMATIONS

ALSO use as described above:

» Tetracycline eye ointment OR
» Chloramphenicol eye ointment
Also treat the mother and her
partner for STDs: amoxicillin,
spectinomycin or ciprofloxacin (for
gonorrhoea) and tetracycline (for
Chlamydia) depending on the
resistance pattern in the country.
Refer to the STD control guidelines.

3.12.3 Congenital
malformations

See Chapter 9 (page 227) for:
e Cleft lip and palate
e Bowel obstruction

» Abdominal wall defects Ophthalmia neonatorum.
Swollen, red eyelids with pus

e Meningomyelocele
» Congenital dislocation of the hip
* Talipes equinovarus (club foot)

3.13 Babhies of mothers with infections

3.13.1 Congenital syphilis

Clinical signs

| Often low birth weight

W Palms and soles: red rash, grey patches, blisters or skin peeling
W ‘Snuffles’”: rhinitis with nasal obstruction which is highly infectious
W Abdominal distension due to big liver and spleen

W Jaundice

M Anaemia

W Some VLBW babies with syphilis have signs of severe sepsis with lethargy,
respiratory distress, skin petechiae or other bleeding

If you suspect syphilis, do VDRL test if possible
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BABY OF MOTHER WITH TUBERCULOSIS

Treatment

» Asymptomatic neonates born to VDRL or RPR-positive women should
receive 50 000 units/kg of benzathine benzyl penicillin in a single
intramuscular dose.

» Symptomatic infants require treatment with:

— procaine benzyl penicillin 50 000 units/kg as a single dose daily for 10
days

or

— benzyl penicillin 50 000 units/kg every 12 hours IM or IV for the first
7 days of life and then every 8 hours for a further 3 days.

» Treat the mother and partner for syphilis and check for other sexually
transmitted infections.

3.13.2 Bahy of a mother with tuberculosis

If the mother has active lung tuberculosis and was treated for less than two
months before birth or was diagnosed with tuberculosis after birth:

¢ Reassure the mother that it is safe for her to breastfeed her baby;

* Do not give the tuberculosis vaccine (BCG) at birth;
Give prophylactic isoniazid 5 mg/kg body weight by mouth once daily;

* Atthe age of six weeks, re-evaluate the baby, noting weight gain and taking
an X-ray of the chest, if possible;

o |f there are any findings suggestive of active disease, start full anti-
tuberculosis treatment according to national guidelines;

« |f the baby is doing well and tests are negative, continue prophylactic
isoniazid to complete six months of treatment;

» Delay BCG vaccine until two weeks after treatment is completed. If BCG
was already given, repeat BCG two weeks after the end of the isoniazid
treatment.

3.13.3 Bahy of a mother with HIV
See Chapter 8 (page 199) for guidance.
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CHAPTER 4

Cough or difficult breathing

4.1 Child presenting with cough 69 4.4.2 Asthma 87
4.2 Pneumonia 72 4.4.3 Wheeze with
4.2.1 Very severe cough or cold 91
pneumonia 73 4.5 Conditions presenting
4.2.2 Severe pneumonia 78 with stridor 91
4.2.3 Pneumonia 4.5.1 Viral croup 92
(non-severe) 80 4.5.2 Diphtheria 94
4.2.4 Pleural effusion 4.6 Conditions presenting
and empyema 81 with chronic cough 96
4.3 Cough or cold 82 4.7 Pertussis 98
4.4 Conditions presenting 4.8 Tuberculosis 101
with wheeze 83 4.9 Foreign body inhalation 104
4.4.1 Bronchiolitis 85 4.10 Heart failure 106

Cough and difficult breathing are common problems in young children. The
causes range from a mild, self-limited iliness to severe, life-threatening disease.
This chapter provides guidelines for managing the most important conditions
that cause cough, difficult breathing, or both in children aged 2 months to 5
years. The differential diagnosis of these conditions is described in Chapter 2.
Management of these problems in infants <2 months of age is described in
Chapter 3, and in severely malnourished children in Chapter 7.

Most episodes of cough are due to the common cold, with each child having
several episodes a year. The commonest severe illness presenting with cough
or difficult breathing is pneumonia, which should be considered first in any
differential diagnosis (Table 6, page 71).

4.1 Child presenting with cough
History
Pay particular attention to the following:

e cough
— duration in days
— paroxysms with whoops or vomiting or central cyanosis

69



4. COUGH

COUGH OR DIFFICULT BREATHING

 exposure to someone with tuberculosis (or chronic cough) in the family
* history of choking or sudden onset of symptoms

e known HIV infection

e immunization history: BCG, DPT, measles, Hib

e personal or family history of asthma.

Examination

General

e central cyanosis

e grunting, nasal flaring, wheeze, stridor

e head nodding (a movement of the head synchronous with inspiration
indicating severe respiratory distress)

e raised jugular venous pressure (JVP)

e severe palmar pallor.

Chest

 respiratory rate (make a count during 1 minute when the child is calm)
fast breathing: <2 months old: G60 breaths
aged 2-11 months: G50 breaths
aged 1-5 years: G40 breaths
lower chest wall indrawing
apex beat displaced / trachea shifted from midline
auscultation—coarse crackles or bronchial breath sounds.
gallop rhythm of heart on auscultation
percussion signs of pleural effusion (stony dullness) or pneumothorax
(hyper-resonance)
Note: lower chest wall indrawing occurs when the lower chest wall goes in

when the child breathes in; if only the soft tissue between the ribs or above the
clavicle goes in when the child breathes, this is not lower chest wall indrawing

Abdomen

e abdominal masses (e.g. lymphadenopathy)
 enlarged liver and spleen.

Investigations
Pulse oximetry —to guide when to start and stop oxygen therapy

Chest X-ray — in children with very severe pneumonia, or Severe pneumonia
not responding to treatment or with complications, or associated with HIV
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COUGH OR DIFFICULT BREATHING

Table 6. Differential diagnosis of the child presenting with cough

or difficult breathing
Pneumonia — Cough with fast breathing
— Lower chest wall indrawing
— Fever
— Coarse crackles on auscultation
— Nasal flaring
— Grunting
— Head nodding
Malaria — Fast breathing in febrile child

— Blood smear: high parasitaemia

— Lives in or travelled to a malarious area

— In severe malaria: deep (acidotic) breathing / lower chest wall indrawing
— Chest clear on auscultation

Severe anaemia — Severe palmar pallor
— Haemoglobin <6 g/dI

Cardiac failure — Raised jugular venous pressure
— Apex beat displaced to the left
— Gallop rhythm
— Heart murmur
— Basal fine crackles
— Enlarged palpable liver

Congenital — Cyanosis

heart disease ~ — Difficulty in feeding or breastfeeding
— Enlarged liver
— Heart murmur

Tuberculosis — Chronic cough (more than 30 days)
— Poor growth / wasting or weight loss
— positive Mantoux test
— Positive contact history with tuberculosis patient
— Diagnostic chest X-ray may show primary complex or miliary tuberculosis
— Sputum positive in older child

Pertussis — Paroxysms of cough followed by whoop, vomiting, cyanosis or apnoea
— Well between bouts of cough
— No fever
— No history of DPT immunization
Foreign body ~ — History of sudden choking
— Sudden onset of stridor or respiratory distress
— Focal areas of wheeze or reduced breath sounds

Effusion/ — Stony dullness to percussion
empyema — Air entry absent
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4. COUGH

PNEUMONIA

Table 6. Continued

Diagnosis In favour

Pneumothorax ~ — Sudden onset
— Hyper-resonance on percussion on one side of the chest
— Shift in mediastinum

— 2-6-month-old child with central cyanosis

— Hyper-expanded chest

— Fast breathing

— Finger clubbing

— Chest X-ray changes, but chest clear on auscultation
— Enlarged liver, spleen, lymph nodes

— HIV test positive in mother or child

Pneumocystis
pneumonia

4.2 Pneumonia

Pneumonia is usually caused by viruses or bacteria. Most serious episodes
are caused by bacteria. It is usually not possible, however, to determine the
specific cause by clinical features or chest X-ray appearance. Pneumonia is
classified as very severe, severe or non-severe, based on the clinical features,
with specific treatment for each of them. Antibiotic therapy is needed in all
cases. Severe and very severe pneumonia require additional treatment, such

as oxygen, to be given in hospital.

Table 7. Classification of the severity of pneumonia

Classification
Very severe

Sign or symptom
| Central cyanosis

Treatment
— Admit to hospital

I Severe respiratory pneumonia  — Give recommended antibiotic
distress (e.g. head — Give oxygen
nodding) — Manage the airway
M Not able to drink — Treat high fever if present
W Chest indrawing Severe — Admit to hospital
pneumonia — Give recommended antibiotic
— Manage the airway
— Treat high fever if present
W Fast breathing Pneumonia  — Home care

G60 breaths/minute in a
child aged <2 months;

G50 breaths/ minute in a
child aged 2—-11 months;

G40 breaths/minute in a
child aged 1-5 years
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— Give appropriate antibiotic for 5 days

— Soothe the throat and relieve cough
with a safe remedy

— Advise the mother when to return
immediately

— Follow up in 2 days



VERY SEVERE PNEUMONIA

Table 7. Continued
Sign or symptom Classification Treatment

W Definite crackles on
auscultation

M No signs of pneumonia, No pneumonia, — Home care
or severe or very severe  cough or cold — Soothe the throat and relieve cough
pneumonia with safe remedy
— Advise the mother when to return
— Follow up in 5 days if not improving
— If coughing for more than 30 days,
follow chronic cough instructions
(see page 96)

4.2.1 Very severe pneumonia

Diagnosis

Cough or difficult breathing plus at /east one of the following:
M central cyanosis

M inability to breastfeed or drink, or vomiting everything

M convulsions, lethargy or unconsciousness

W severe respiratory distress.

In addition, some or all of the other signs of pneumonia or severe pneumonia
may be present, such as:
— fast breathing: age <2 months: G60/minute

age 2-11 months:  G50/minute
age 1-5 years: G40/minute

— nasal flaring

— grunting (in young infants)

— lower chest wall indrawing (lower chest wall goes in when the child
breathes in; if only the soft tissue between the ribs or above the clavicle
goes in when the child breathes, this is not lower chest wall indrawing)

— chest auscultation signs of pneumonia:

— decreased breath sounds

— bronchial breath sounds

— crackles

— abnormal vocal resonance (decreased over a pleural effusion, increased
over lobar consolidation)

— pleural rub.
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VERY SEVERE PNEUMONIA

Z breathing N\

Nasal flaring: with
inspiration, the
side of the nostrils
flares outwards

Lower chest wall
indrawing: with
inspiration, the lower LN
chest wall moves in

breathing 7

» |f pulse oximetry is available, obtain an oxygen saturation measurement in
all children suspected to have severe or very severe pneumonia

» |f possible, obtain a chest X-ray to identify pleural effusion, empyema,
pneumothorax, pneumatocoele, interstitial pneumonia and pericardial
effusion.

Treatment
» Admit the child to hospital.

Antibiotic therapy

» Give ampicillin (50 mg/kg IM every 6 hours) and gentamicin (7.5 mg/kg IM
once a day) for 5 days; then, if child responds well, complete treatment at
home or in hospital with oral amoxicillin (15 mg/kg three times a day) plus
IM gentamicin once daily for a further 5 days.
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VERY SEVERE PNEUMONIA

» Alternatively, give chloramphenicol (25 mg/kg IM or IV every 8 hours) until
the child has improved. Then continue orally 4 times a day for a total course
of 10 days. Or use ceftriaxone (80 mg/kg IM or IV once daily).

» |f the child does not improve within 48 hours, switch to gentamicin (7.5
mg/kg IM once a day) and cloxacillin (50 mg/kg IM or IV every 6 hours), as
described below for staphylococcal pneumonia. When the child improves,
continue cloxacillin (or dicloxacillin) orally 4 times a day for a total course
of 3 weeks.

Oxygen therapy

» Give oxygen to all children with very severe pneumonia

» Where pulse oximetry is available, use this to guide oxygen therapy (give to
children with oxygen saturation less than 90%, where there is sufficient
oxygen available)

» Use nasal prongs, a nasal catheter, or a nasopharyngeal catheter.

Use of nasal prongs is the best method for delivering oxygen to young
infants. Face masks or head masks are not recommended. Oxygen supplies
need to be available continuously at all times. A comparison of the different
methods of oxygen administration and diagrams showing their use is given
in section 10.7, page 281.

» Continue with oxygen until the signs of hypoxia (such as severe lower chest
wall indrawing or breathing rate of G70/minute) are no longer present.

» Where pulse oximetry is available, carry out a trial period without oxygen
each day in stable children. Discontinue oxygen if the saturation remains
stable above 90%. There is no value in giving oxygen after this time.

Nurses should check every 3 hours that the catheter or prongs are not blocked

with mucus and are in the correct place and that all connections are secure.

The two main sources of oxygen are cylinders and oxygen concentrators. It is

important that all equipment is checked for compatibility and properly

maintained, and that staff are instructed in their correct use.

Supportive care
» |f the child has fever (G39 °C or G102.2 °F) which appears to be causing
distress, give paracetamol.

» |f wheeze is present, give a rapid-acting bronchodilator (see page 88).

» Remove by gentle suction any thick secretions in the throat, which the child
cannot clear.
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VERY SEVERE PNEUMONIA

» Ensure that the child receives daily maintenance fluids appropriate for the
child’s age (see section 10.2, page 273), but avoid overhydration.

— Encourage breastfeeding and oral fluids.

— Ifthe child cannot drink, insert a nasogastric tube and give maintenance
fluids in frequent small amounts. /f the child is taking fluids adequately
by mouth, do not use a nasogastric tube as it increases the risk of
aspiration pneumonia. If oxygen is given at the same time as nasogastric
fluids, pass both tubes through the same nostril.

» Encourage the child to eat as soon as food can be taken.

Monitoring

The child should be checked by nurses at least every 3 hours and by a doctor
at least twice a day. In the absence of complications, within two days there
should be signs of improvement (breathing not so fast, less indrawing of the
lower chest wall, less fever, and improved ability to eat and drink).

Complications

» |f the child has not improved after two days, or if the child’s condition has
worsened, look for complications or other diagnoses. If possible, obtain a
chest X-ray. The most common complications are given below.

Staphylococcal pneumonia. This is suggested if there is rapid clinical
deterioration despite treatment, by a pneumatocoele or pneumothorax with
effusion on chest X-ray, numerous Gram-positive cocci in a smear of sputum,
or heavy growth of S. aureus in cultured sputum or empyema fluid. The
presence of septic skin pustules supports the diagnosis.

» Treat with cloxacillin (50 mg/kg IM or IV every 6 hours) and gentamicin
(7.5 mg/kg IM or IV once a day). When the child improves, continue
cloxacillin orally 4 times a day for a total course of 3 weeks. Note that
cloxacillin can be substituted by another anti-staphylococcal antibiotic such
as oxacillin, flucloxacillin, or dicloxacillin.

Empyema. This is suggested by persistent fever, and physical and chest X-ray
signs of pleural effusion.

» Diagnosis and management are described in section 4.1.4, page 81.
Tuberculosis. A child with persistent fever for more than 2 weeks and signs of
pneumonia should be evaluated for tuberculosis. If another cause of the fever
cannot be found, tuberculosis should be considered and treatment for

tuberculosis, following national guidelines, may be initiated and response to
anti-Th treatment evaluated (see section 4.8, page 101).
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VERY SEVERE PNEUMONIA

Normal chest X-ray

Lobar pneumonia of the right lower zone
indicated by a consolidation (X-ray)

Staphylococcal pneumonia. Typical
features include pneumatocoeles on the
right side of the illustration, and an abscess
with an air-fluid level on the left side of the
illustration (X-ray).

Hyperinflated chest. Features are an
increased transverse diameter, ribs running
more horizontally, a small contour of the
heart, and flattened diaphragms (X-ray).

Pneumothorax. The right lung (left side of
the illustration) is collapsed towards the
hilus, leaving a transparent margin around it
without lung structure. In contrast, the right
side (normal) demonstrates markings
extending to the periphery (X-ray).

Appearance of miliary tuberculosis:
widespread small patchy infiltrates throughout
both lungs: “snow storm appearance” (X-ray).

7
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SEVERE PNEUMONIA

Children who are HIV positive or in whom HIV is suspected. Some aspects of
antibiotic treatment are different in children who are HIV positive or in whom HIV
is suspected. Although the pneumonia in many of these children has the same
aetiology as in children without HIV, PCP, often at the age of 4-6 months (see
page 217) is an important additional cause which must be treated when present.

» Give ampicillin plus gentamicin for 10 days, as above

» |f the child does not improve within 48 hours, a switch to ceftriaxone (80 mg/
kg 1V once daily over 30 minutes) if available. If it is not available, give
gentamicin plus cloxacillin, as above.

» Also give high-dose cotrimoxazole (8 mg/kg of trimethoprim and 40 mg/kg
of sulfamethoxazole IV every 8 hours or orally 3 times a day) for 3 weeks.

For the further management of the child, including PCP prophylaxis (see HIV
Chapter, page 199).

4.2.2 Severe pneumonia

Diagnosis

Cough or difficult breathing plus at least one of the following signs:
M lower chest wall indrawing

M nasal flaring

M grunting (in young infants).

W Check that there are no signs of very severe pneumonia, such as:
— central cyanosis
— inability to breastfeed or drink
— vomiting everything
— convulsions, lethargy or unconsciousness
— severe respiratory distress.
In addition, some or all of the other signs of pneumonia may also be present:
M fast breathing:  age <2 months: G60/minute
age 2-11 months:  G50/minute
age 1-5 years: G40/minute

M chest auscultation signs of pneumonia:
— decreased breath sounds
— bronchial breath sounds
— crackles
— abnormal vocal resonance (decreased over a pleural effusion, increased
over lobar consolidation)
— pleural rub.
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SEVERE PNEUMONIA

A routine chest X-ray rarely gives information which will change the manage-
ment of severe pneumonia and is therefore not recommended.

Treatment
» Admit or refer the child to hospital.

Antibiotic therapy

» Give benzylpenicillin (50 000 units/kg IM or IV every 6 hours) for at least
3 days.

» When the child improves, switch to oral amoxicillin (25 mg/kg 2 times a
day). The total course of treatment is 5 days.

» |f the child does not improve within 48 hours, or deteriorates, look for
complications and treat accordingly (see above, as described for very severe
pneumonia, page 58, and below for suspected HIV). If there are no apparent
complications, switch to chloramphenicol (25 mg/kg every 8 hours IM or
IV) until the child has improved. Then continue orally for a total course of
10 days.

Oxygen therapy

» |f readily available, give oxygen to any child with severe lower chest wall
indrawing or a respiratory rate of G70/minute. See section 10.7 (page 281).

Supportive care
See above (page 75), as described for very severe pneumonia.

Monitoring

The child should be checked by nurses at least every 6 hours and by a doctor
at least once a day. Record the respiratory rate and temperature, and note the
child’s level of consciousness and ability to drink or breastfeed. In the absence
of complications, within two days there should be signs of improvement (slower
breathing, less chest indrawing, less fever, and improved ability to eat and
drink).

Complications
Children who are HIV positive or in whom HIV is suspected
» Give ampicillin plus gentamicin for 10 days, as for very severe pneumonia

» |f the child does not improve within 48 hours, switch to ceftriaxone
(80 mg/kg IV once daily over 30 minutes) if available. If it is not available
give gentamicin plus cloxacillin, as for very severe pneumonia.
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PNEUMONIA (NON-SEVERE)

» In child aged 2—-11 months also give high dose cotrimoxazole (8 mg/kg of
trimethoprim and 40 mg/kg of sulfamethoxazole IV every 8 hours or orally
3 times a day) for 3 weeks. In child aged 12-59 months, give this only if
there are clinical signs of PCP (such as chest X-ray findings of interstitial
pneumonia).

For the further management of the child, including PCP prophylaxis (see HIV

Chapter, page 199).

4.2.3 Pneumonia (non-severe)

Diagnosis

» On examination, the child has cough or difficult breathing and fast breathing:
— age 2-11 months: G50/minute
— age 1-5 years: G40/minute.

» Check that the child has none of the signs of severe or very severe pneumonia
given above in sections 4.1.2 and 4.1.1.

» In addition, other signs of pneumonia (on auscultation) may be present:
crackles, reduced breath sounds, or an area of bronchial breathing.

Treatment

» Treat the child as an outpatient.

» Give cotrimoxazole (4 mg/kg trimethoprim / 20 mg/kg sulfamethoxazole
twice a day) for 3 days aramoxicillin (25 mg/kg 2 times a day) for 3 days in
non-HIV settings. In HIV settings, 5 days is recommended.

» Give the first dose at the clinic and teach the mother how to give the other
doses at home.

Complications
Children who are HIV positive or in whom HIV is suspected
In children who are receiving PCP prophylaxis or live in a region in which this

is commonly given to children, treat pneumonia with amoxicillin rather than
co-trimoxazole where possible.

Follow-up

Encourage the mother to feed the child. Advise her to bring the child back after

2 days, or earlier if the child becomes more sick or is not able to drink or

breastfeed. When the child returns:

* If the breathing has improved (slower), there is less fever, and the child is
eating better, complete the 3 days of antibiotic treatment.
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PLEURAL EFFUSION AND EMPYEMA

 |f the breathing rate, fever and eating have not improved, change to the
second-line antibiotic and advise the mother to return again in 2 days.

 |f there are signs of severe or very severe pneumonia, admit the child to
hospital and treat according to the guidelines above.

4.2.4 Pleural effusion and empyema

Diagnosis

A child with severe or very severe pneumonia may develop pleural effusion or

empyema.

M On examination, the chest is dull to percussion and breath sounds are
reduced or absent over the affected area.

W A pleural rub may be heard at an early stage before the effusion is fully
developed.

W A chest X-ray shows fluid on one or both sides of the chest.

B When empyema is present, fever persists despite antibiotic therapy and the
pleural fluid is cloudy or frankly purulent.

Treatment

Drainage

» Pleural effusions should be drained, unless they are very small. If effusions
are present on both sides of the chest, drain both. It may be necessary to
repeat drainage 2-3 times if fluid returns. See Appendix A1.6, page 318, for
guidelines on chest drainage.

Subsequent management depends on the character of the fluid obtained.

Where possible, pleural fluid should be analysed for protein and glucose

content, cell count and differential count, and examined after Gram and Ziehl-

Neelsen staining, and bacterial and Mycobacterium tuberculosis culture.

Antibiotic therapy

» Give chloramphenicol (25 mg/kg IM or IV every 8 hours) until the child has
improved. Then continue orally 4 times a day for a total of 4 weeks.

» |f infection with Staphylococcus aureus is identified, give cloxacillin (dose:
50 mg/kg IM or IV every 6 hours) and gentamicin (dose: 7.5 mg/kg IM or
IV once a day) instead. When the child improves, continue with cloxacillin
orally, 4 times a day. Continue treatment for a total of 3 weeks.

81




4. COUGH

CONDITIONS PRESENTING WITH WHEEZE

Failure to improve
If fever and other signs of iliness continue, despite adequate chest drainage
and antimicrobial therapy, assess for possible tuberculosis.

» A trial of antituberculosis therapy may be required (see section 4.7, page
101).

4.3 Cough or cold

These are common, self-limited viral infections that require only supportive
care. Antibiotics should not be given. Wheeze or stridor may occur in some
children, especially infants. Most episodes end within 14 days. Cough lasting
30 days or more may be caused by tuberculosis, asthma, pertussis or
symptomatic HIV infection (see Chapter 8, page 199).

Diagnosis

Common features:

M cough

M nasal discharge

M mouth breathing

| fever.

M The following are absent:

— fast breathing

— lower chest wall indrawing
— stridor when the child is calm
— general danger signs.

Wheezing may occur in young children (see section 4.3, below).

Treatment
» Treat the child as an outpatient.

» Soothe the throat and relieve the cough with a safe remedy, such as a warm,
sweet drink.

» Relieve high fever (G39 °C or G102.2 °F) with paracetamol, if this is causing
distress to the child.

» Clear secretions from the child’s nose before feeds using a cloth soaked in
water, which has been twisted to form a pointed wick.

» Do not give any of the following:
— an antibiotic (they are not effective and do not prevent pneumonia)
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— remedies containing atropine, codeine or codeine derivatives, or alcohol
(these may be harmful)
— medicated nose drops.

Follow-up
Advise the mother to:

 feed the child
o watch for fast or difficult breathing and return, if either develops
e returnif the child becomes more sick, or is not able to drink or breastfeed.

4.4 Conditions presenting with wheeze

Wheeze is a high-pitched whistling sound near the end of each expiration. It is
caused by spasmodic narrowing of the distal airways. To hear a wheeze, even
in mild cases, place the ear next to the child’s mouth and listen to the breathing
while the child is calm, or use a stethoscope to listen for wheezes or rhonchi.

In the first 2 years of life, wheezing is mostly caused by acute viral respiratory
infections such as bronchiolitis or coughs and colds. After 2 years of age,
most wheezing is due to asthma (Table 8, page 84). Sometimes children with
pneumonia present with wheeze. It is important always to consider pneumonia
as a diagnosis, particularly in the first 2 years of life.

History

M previous episodes of wheeze

M response to bronchodilators

W asthma diagnosis or long-term treatment for asthma.

Examination

M wheezing on expiration
M prolonged expiration

M resonant percussion note
W hyperinflated chest

M rhonchi on auscultation.

Response to rapid-acting bronchodilator

» |f the cause of the wheeze is not clear, or if the child has fast breathing or
chest indrawing in addition to wheeze, give a rapid-acting bronchodilator
and assess after 15 minutes. Response to a rapid-acting bronchodilator
helps to determine the underlying diagnosis and treatment.
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Table 8. Differential diagnosis of the child presenting with wheeze

Diagnosis In favour

Asthma — History of recurrent wheeze, some unrelated to coughs and colds
— Hyperinflation of the chest
— Prolonged expiration
— Reduced air entry (if very severe, airway obstruction)
— Good response to bronchodilators

Bronchiolitis — First episode of wheeze in a child aged <2 years
— Wheeze episode at time of seasonal bronchiolitis
— Hyperinflation of the chest
— Prolonged expiration
— Reduced air entry (if very severe, airway obstruction)
— Poor/no response to bronchodilators

Wheeze — Wheeze always related to coughs and colds
associated with  — No family or personal history of asthma/eczema/hay fever
cough orcold ~ — Prolonged expiration

— Reduced air entry (if very severe, airway obstruction)
— Good response to bronchodilators
— Tends to be less severe than wheeze associated with asthma

Foreign body ~ — History of sudden onset of choking or wheezing
— Wheeze may be unilateral
— Air trapping with hyper-resonance and mediastinal shift
— Signs of lung collapse: reduced air entry and impaired percussion note
— No response to bronchodilators

Pneumonia — Cough with fast breathing
— Lower chest wall indrawing
— Fever
— Coarse crackles
— Nasal flaring
— Grunting

Give the rapid-acting bronchodilator by one of the following methods:

e nebulized salbutamol

¢ salbutamol by a metered dose inhaler with spacer device

« if neither of the above methods is available, give a subcutaneous injection
of epinephrine (adrenaline).

See page 88, for details of how to administer the above.
W Assess the response after 15 minutes. Signs of improvement are:

— less respiratory distress (easier breathing)
— less lower chest wall indrawing
— improved air entry.
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» Children who still have signs of hypoxia (i.e. central cyanosis, not able to
drink due to respiratory distress, severe lower chest wall indrawing) or have
fast breathing should be admitted to hospital for treatment.

4.4.1 Bronchiolitis

Bronchiolitis is a lower respiratory viral infection, which typically is most severe
in young infants, occurs in annual epidemics, and is characterized by airways
obstruction and wheezing. Respiratory syncytial virus is the most important
cause. Secondary bacterial infection may occur and is common in some
settings. The management of bronchiolitis associated with fast breathing or
other signs of respiratory distress is therefore similar to that of pneumonia.
Episodes of wheeze may occur for months after an attack of bronchiolitis, but
eventually will stop.

Diagnosis
Typical features of bronchiolitis, on examination, include:

W wheezing which is not relieved by up to three doses of a rapid-acting
bronchodilator

W hyperinflation of the chest, with increased resonance to percussion

M lower chest wall indrawing

M fine crackles or rhonchi on auscultation of the chest

M difficulty in feeding, breastfeeding or drinking owing to respiratory distress.

Treatment
Most children can be treated at home, but those with the following signs should
be treated in hospital:

Signs of severe or very severe pneumonia (see sections 4.1.2 and 4.1.1):
M central cyanosis

M inability to breastfeed or drink, or vomiting everything

W convulsions, lethargy or unconsciousness

M lower chest wall indrawing

M nasal flaring

M grunting (in young infants).

OR signs of respiratory distress:
M obvious discomfort in breathing
W difficulty in drinking, feeding or talking.
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Antibiotic treatment

» If treated at home, give cotrimoxazole (4 mg/kg trimethoprim/20 mg/kg
sulfamethoxazole twice a day) or amoxicillin (25 mg/kg 2 times a day) orally
for 3 days only if the child has fast breathing.

» |f there is respiratory distress, such as lower chest wall indrawing, but the
child is able to drink and there is no central cyanosis, give benzylpenicillin
(50 000 units/kg IM or IV every 6 hours) for at least 3 days. When the child
improves, switch to oral amoxicillin (25 mg/kg 2 times a day) for 3 days.
(See p. 75.)

» |f there are signs of very severe pneumonia (central cyanosis or inability to
drink), give chloramphenicol (25 mg/kg IM or IV every 8 hours) until the
child improves. Then continue by mouth 4 times a day for a total of 10 days.

Oxygen

» Give oxygen to all children with wheezing and severe respiratory distress
(as for pneumonia: see sections 4.1.1 and 4.1.2).

The recommended methods for oxygen delivery are by nasal prongs or nasal

catheter. It is also possible to use a nasopharyngeal catheter. Nasal prongs are

the best oxygen delivery method for young infants: see page 282.

» Continue oxygen therapy until the signs of hypoxia are no longer present,
after which there is no value in continuing with oxygen.

The nurse should check, every 3 hours, that the catheter or prongs are in the

correct position and not blocked with mucus, and that all connections are

secure.

Supportive care

» |f the child has fever (G39 °C or G102.2 °F) which appears to be causing
distress, give paracetamol.

» Ensure that the hospitalized child receives daily maintenance fluids
appropriate for the child’s age (see section 10.2, page 273), but avoid
overhydration. Encourage breastfeeding and oral fluids.

» Encourage the child to eat as soon as food can be taken.

Monitoring

A hospitalized child should be assessed by a nurse every 6 hours (or every
3 hours, if there are signs of very severe illness) and by a doctor at least once
a day. Monitor oxygen therapy as described on page 283. Watch especially for
signs of respiratory failure, i.e. increasing hypoxia and respiratory distress
leading to exhaustion.
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Complications

» If the child fails to respond to oxygen therapy, or the child’s condition
worsens suddenly, obtain a chest X-ray to look for evidence of pneumo-
thorax.

Tension pneumothorax associated with severe respiratory distress and shift
of the heart requires immediate relief by placing a needle in the affected area
to allow the air that is under pressure to escape. (Following this, continuous
air exit should be assured by inserting a chest tube with an underwater seal
until the air leak closes spontaneously and the lung expands).

4.4.2 Asthma

Asthma is a chronic inflammatory condition with reversible airways obstruction.
Itis characterized by recurrent episodes of wheezing, often with cough, which
respond to treatment with bronchodilators and anti-inflammatory drugs.
Antibiotics should be given only when there are signs of pneumonia.

Diagnosis
History of recurrent episodes of wheezing, often with cough. Findings on
examination may include:

W hyperinflation of the chest

M lower chest wall indrawing

M prolonged expiration with audible wheeze

M reduced air intake when obstruction is severe

W absence of fever

W good response to treatment with a bronchodilator.

If the diagnosis is uncertain, give a dose of a rapid-acting bronchodilator (see
adrenaline/epinephrine (page 89) and salbutamol (page 88)). A child with
asthma will usually improve rapidly, showing signs such as a decrease in the
respiratory rate and in chest wall indrawing and less respiratory distress. A
child with severe asthma may require several doses before a response is seen.

Treatment

» A child with the first episode of wheezing and no respiratory distress can
usually be managed at home with supportive care only. A bronchodilator is
not necessary.

» |f the child is in respiratory distress or has recurrent wheezing, give
salbutamol by nebulizer or metered-dose inhaler. If salbutamol is not
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available, give subcutaneous epinephrine. Reassess the child after 30
minutes to determine subsequent treatment:

— If respiratory distress has resolved, and the child does not have fast
breathing, advise the mother on home care with inhaled salbutamol or,
when this is not available, oral salbutamol syrup or tablets (see page
89).

— If respiratory distress persists, admit to hospital and treat with oxygen,
rapid-acting bronchodilators and other drugs, as described below.

» |f the child has central cyanosis or is unable to drink, admit to hospital
and treat with oxygen, rapid-acting bronchodilators and other drugs, as
described below.

» In children admitted to hospital, give oxygen, a rapid-acting bronchodilator,
and a first dose of steroids promptly.

A positive response (less respiratory distress, better air entry on
auscultation) should be seen in 15 minutes. If this does not occur, give the
rapid-acting bronchodilator at up to 1-hourly intervals.

» |f there is no response after 3 doses of rapid-acting bronchodilator, add IV
aminophylline.

Oxygen
» Give oxygen to all children with asthma who are cyanosed or whose difficulty
in breathing interferes with talking, eating or breastfeeding. See page 86.

Rapid-acting bronchodilators

» Give the child one of the three rapid-acting bronchodilators—nebulized
salbutamol, salbutamol by metered-dose inhaler with a spacer device, or
subcutaneous epinephrine (adrenaline), as described below.

(1) Nebulized salbutamol

The driving source for the nebulizer must deliver at least 6-9 litres/minute.
Recommended methods are an air compressor or oxygen cylinder. If neither
is available, use a durable and easy-to-operate foot-pump, although this is
less effective.

» Place the bronchodilator solution and 2—4 ml of sterile saline in the nebulizer
compartment and treat the child until the liquid is almost all used up. The
dose of salbutamol is 2.5 mg (i.e. 0.5 ml of the 5 mg/ml nebulizer solution).
This can be given 4-hourly, reducing to 6-8 hourly once the child’s condition
improves. If necessary in severe cases, it can be given hourly.
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(2) Salbutamol by metered-dose inhaler with
a spacer device

Spacer devices with a volume of 750 ml are

commercially available.

» Introduce two puffs (200 micro-
grams) into the spacer
chamber. Then place the
child’s mouth over the
opening in the spacer and
allow normal breathing for
3-5 breaths. This can be
repeated 4-hourly, reducing
to 6-8 hourly after the
child’s condition improves.
If necessary in severe cases,
it can be given up to several
times an hour for a short
period.

Use of spacer device and face mask
Some infants and young children to give bronchodilator treatment.
cooperate better when a face A spacer can be made locally from a
mask is attached to the spacer plastic soft drink bottle.

instead of the mouthpiece.

If commercial devices are not available, a spacer device can be made from a
plastic cup or a 1-litre plastic bottle. These require 3—4 puffs of salbutamol
and the child should breathe from the device for up to 30 seconds.

(8) Subcutaneous epinephrine (adrenaline)

» |f the above two methods of delivering salbutamol are not available, give a
subcutaneous injection of epinephrine (adrenaline)—0.01 ml/kg of 1:1000
solution (up to a maximum of 0.3 ml), measured accurately with a 1 ml
syringe (for injection technique, see page 305). If there is no improvement
after 15 minutes, repeat the dose once.

Oral bronchodilators

» Once the child has improved sufficiently to be discharged home, if there is
no inhaled salbutamol available or affordable, then oral salbutamol (in syrup
or tablets) can be given. The dose is:

age 1-5 years: 2 mg 6-8 hourly.
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Steroids

» If a child has a severe acute attack of wheezing and a history of recurrent
wheezing, give oral prednisolone, 1 mg/kg, for 3 days. If the child remains
very sick, continue the treatment until improvement is seen. Steroids are
not usually required for the first episode of wheezing.

Aminophylline

» If a child does not improve after 3 doses of a rapid-acting bronchodilator
given at short intervals plus oral prednisolone, give IV aminophylline—initial
dose of 5-6 mg/kg (up to a maximum of 300 mg), followed by a maintenance
dose of 5 mg/kg every 6 hours. Weigh the child carefully and give the IV
dose over at least 20 minutes and preferably over 1 hour.

Intravenous aminophylline can be dangerous in an overdose or when given
too rapidly. Omit the initial dose if the child has already received any form of
aminophylline in the previous 24 hours.

» Stop giving it immediately if the child starts to vomit, has a pulse rate >180/
min, develops a headache, or has a convulsion.

» |f IV aminophylline is not available, aminophylline suppositories are an
alternative.

Antibiotics

» Antibiotics should notbe given routinely for asthma or to a child with asthma
who has fast breathing without fever. Antimicrobial treatment is indicated,
however, when there is persistent fever and other signs of pneumonia (see
section 4.1, page 72).

Supportive care

» Ensure that the child receives daily maintenance fluids appropriate for his/
her age (see page 273). Encourage breastfeeding and oral fluids. Encourage
adequate complementary feeding for the young child, as soon as food can
be taken.

Monitoring

A hospitalized child should be assessed by a nurse every 3 hours, or every 6
hours as the child shows improvement (i.e. decreased breathing rate, less
lower chest wall indrawing, and less respiratory distress), and by a doctor at
least once a day. Record the respiratory rate and watch especially for signs of
respiratory failure—increasing hypoxia and respiratory distress leading to
exhaustion. If the response to treatment is poor, give salbutamol more
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frequently, up to once every 60 minutes. If this is ineffective, give aminophylline.
Monitor oxygen therapy as described on page 283.

Complications

» |f the child fails to respond to the above therapy, or the child’s condition
worsens suddenly, obtain a chest X-ray to look for evidence of pneumo-
thorax. Treat as described on page 87.

Follow-up care
Asthma is a chronic and recurrent condition.

» A long-term treatment plan should be made based on the frequency and
severity of symptoms. This may include intermittent or regular treatment
with bronchodilators, regular treatment with inhaled steroids or intermittent
courses of oral steroids. See standard paediatric textbooks for more
information.

4.4.3 Wheeze with cough or cold

Most first episodes of wheezing in children aged <2 years are associated with
cough and cold. These children are not likely to have a family history of atopy
(e.g. hay fever, eczema, allergic rhinitis) and their wheezing episodes become
less frequent as they grow older. The wheezing, if troublesome, might respond
to salbutamol treatment at home.

4.5 Conditions presenting with stridor

W Stridor is a harsh noise during inspiration, which is due to narrowing of the
air passage in the oropharynx, subglottis or trachea. If the obstruction is
severe, stridor may also occur during expiration.

The major causes of severe stridor are viral croup (caused by measles or other
viruses), foreign body, retropharyngeal abscess, diphtheria and trauma to the
larynx (Table 9 below).

History

M first episode or recurrent episode of stridor
M history of choking
W stridor present soon after birth.

Examination
M bull neck appearance
M blood-stained nasal discharge
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W stridor present even when the child is quiet.
M grey pharyngeal membrane

Table 9. Differential diagnosis of the child presenting with stridor

Diagnosis In favour

Viral croup — Barking cough
— Respiratory distress
— Hoarse voice
— If due to measles, signs of measles (see pages 154, 157)

Retropharyngeal — Soft tissue swelling

abscess — Difficulty in swallowing
— Fever

Foreign body — Sudden history of choking
— Respiratory distress

Diphtheria — Bull neck appearance due to enlarged cervical nodes and oedema
— Red throat

— Grey pharyngeal membrane
— Blood-stained nasal discharge
— No evidence of DTP vaccination

Congenital anomaly — Stridor present since birth

4.5.1 Viral croup

Croup causes obstruction in the upper airway which, when severe, can be life-
threatening. Most severe episodes occur in infants. This section deals with
croup caused by various respiratory viruses. For croup associated with measles,
see pages 154-157.

Diagnosis

Mild croup is characterized by:

| fever

M a hoarse voice

M a barking or hacking cough

M stridor that is heard only when the child is agitated.
Severe croup is characterized by:

| stridor when the child is quiet

M rapid breathing and indrawing of the lower chest wall.
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Treatment

Mild croup can be managed at home with supportive care, including
encouraging oral fluids, breastfeeding or feeding, as appropriate.

A child with severe croup should be admitted to hospital for treatment as
follows:

» 1. Steroid treatment. Give one dose of oral dexamethasone (0.6 mg/kg) or
equivalent dose of some other steroid—see pages 335 (dexamethasone)
and 343 (prednisolone).

» 2. Epinephrine (adrenaline). As a trial, give the child nebulized epinephrine
(1:1000 solution). If this is effective, repeat as often as every hour, with
careful monitoring. While this treatment can lead to improvement within 30
minutes in some children, it is often temporary and may last only about 2
hours.

> 3. Antibiotics. These are not effective and should not be given.

In a child with severe croup who is deterioriating, consider

1. Oxygen

» Avoid using oxygen unless there is incipient airway obstruction.

Signs such as severe indrawing of the lower chest wall and restlessness are
more likely to indicate the need for tracheostomy (or intubation) than oxygen.
Moreover, the use of nasal prongs or a nasal or nasopharyngeal catheter can
upset the child and precipitate obstruction of the airway.

» However, oxygen should be given, if there is incipient airway obstruction
and a tracheostomy is deemed necessary and is to be performed.

2. Intubation and tracheostomy

» |f there are signs of incipient airway obstruction, such as severe indrawing
of the lower chest wall and restlessness, intubate the child immediately.

» Ifthis is not possible, transfer the child urgently to a hospital where intubation
or emergency tracheostomy can be done.

» |f this is not possible, monitor the child closely and ensure that facilities for
an emergency tracheostomy are immediately available, as airway obstruction
can occur suddenly.

Tracheostomy should only be done by experienced staff.

Supportive care
» Disturb as little as possible
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» If the child has fever (G39 °C or G102.2 °F) which appears to be causing
distress, give paracetamol.

» Encourage breastfeeding and oral fluids. Avoid parenteral fluids, which are
usually not required.

» Encourage the child to eat as soon as food can be taken.

Avoid using mist tents which are not effective. They separate the child from
the parents and make observation of the child’s condition very difficult.

Monitoring

The child’s condition, especially respiratory status, should be assessed by
nurses every 3 hours and by doctors twice a day. The child should occupy a
bed close to the nursing station, so that any sign of incipient airway obstruction
can be detected as soon as it develops.

4.5.2 Diphtheria

Diphtheria is a bacterial infection which can be
prevented by immunization. Infection in the
upper airway or nasopharynx produces a grey
membrane which, when present in the larynx
or trachea, can cause stridor and obstruction.
Nasal involvement produces a bloody
discharge. Diphtheria toxin causes muscular
paralysis and myocarditis, which is associated
with increased mortality.

Diagnosis

| Carefully examine the child’s nose and
throat and look for a grey, adherent
membrane, which cannot be wiped off with ~ Pharyngeal ""’"'.‘”5"9 of
a swab. Great care is needed when Z:zlrng;%%ﬁ;:;eyand
examining thethrogt, as this may prempﬂa}e the tonsils and covers the
complete obstruction of the airway. A child  zg7agent pharyngeal wall.
with pharyngeal diphtheria may have an
obviously swollen neck, termed a ‘bull neck’.

Treatment

Antitoxin

» Give 40 000 units of diphtheria antitoxin (IM or IV) immediately, because
delay can lead to increased mortality.
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Antibiotics
» Any child with suspected diphtheria should be given procaine penicillin
(50 000 units/kg IM) daily for 7 days.

As there is a small risk of a serious allergic reaction to the horse serum in the
antitoxin, an initial intradermal test to detect hypersensitivity should be carried
out, as described in the instructions, and treatment for anaphylaxis be made
available.

Oxygen
» Avoid using oxygen unless there is incipient airway obstruction.

Signs such as severe indrawing of the lower chest wall and restlessness are
more likely to indicate the need for tracheostomy (or intubation) than oxygen.
Moreover, the use of nasal prongs or a nasal or
nasopharyngeal catheter can upset the child and

precipitate obstruction of the airway.

» However, oxygen should be given, if
there is incipient airway obstruction
and a tracheostomy is deemed
necessary and is to be performed.

Tracheostomy/intubation
» Tracheostomy should be per-
formed only by experienced
staff, if there are signs of
incipient  airway
obstruction, such as
severe lower chest

wall indrawing and Bull neck—a sign of diphtheria due to
restlessness.  If enlarged lymph nodes in the neck
obstruction occurs,

an emergency tracheostomy should be carried out. Orotracheal intubation
is an alternative, but may dislodge the membrane and fail to relieve the
obstruction.

Supportive care
» |f the child has fever (G39 °C or G102.2 °F) which appears to be causing
distress, give paracetamol.

» Encourage the child to eat and drink. If there is difficulty in swallowing,
nasogastric feeding is required.

Avoid frequent examinations or disturbing the child unnecessarily.
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Monitoring

The child’s condition, especially respiratory status, should be assessed by
nurses every 3 hours and by doctors twice a day. The child should occupy a
bed close to the nursing station, so that any sign of incipient airway obstruction
can be detected as soon as it develops.

Complications
Myocarditis and paralysis may occur 2—7 weeks after the onset of illness.

W Signs of myocarditis include a weak, irregular pulse and evidence of heart
failure. Refer to standard paediatric textbooks for details of the diagnosis
and management of myocarditis.

Public health measures

» Nurse the child in a separate room by staff who are fully immunized against
diphtheria.

» Give all immunized household contacts a diphtheria toxoid booster.

» Give all unimmunized household contacts one IM dose of benzathine
penicillin (600 000 units to those aged F5 years; 1 200 000 units to those
aged >5 years). Immunize them with diphtheria toxoid and check daily for 5
days for any signs of diphtheria.

4.6 Conditions presenting with chronic cough
Chronic cough is one that lasts for 30 days or more.

History
Ask for

W duration of coughing

M nocturnal cough

W paroxysmal cough or associated severe bouts ending with vomiting or whooping

W weight loss (check growth chart, if available), night sweats

W persistent fever

M close contact with a known case of sputum-positive tuberculosis or with
pertussis

B history of attacks of wheeze and a family history of allergy or asthma

W history of choking or inhalation of a foreign body

M child suspected or known to be HIV-infected

W treatment given and response.
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Table 10. Differential diagnosis of the child presenting with chronic cough

Diagnosis In favour

Tuberculosis — Weight loss or failure to thrive
— Anorexia, night sweats
— Enlarged liver and spleen
— Chronic or intermittent fever
— History of exposure to infectious tuberculosis
— Signs of fluid in chest (dull to percussion/reduced breath sounds)

Asthma — History of recurrent wheeze, often unrelated to coughs and colds
— Hyperinflation of the chest
— Prolonged expiration
— Reduced air entry (in very severe airway obstruction)
— Good response to bronchodilators

Foreignbody ~ — Sudden onset of choking or stridor
— Unilateral chest signs (e.g. wheezing or hyperinflation)
— Recurrent lobar consolidation
— Poor response to medical treatment

Pertussis — Paroxysms of cough followed by whoop, vomiting, cyanosis or apnoea
— Subconjunctival haemorrhages
— No history of DPT immunization
— Afebrile

HIV — Known or suspected maternal or sibling HIV infection
— History of blood transfusion
— Failure to thrive
— Oral thrush
— Chronic parotitis
— Skin infection with herpes zoster (past or present)
— Generalized lymphadenopathy
— Chronic fever
— Persistent diarrhoea
— Finger clubbing

Bronchiectasis  — History of tuberculosis or aspirated foreign body
— Poor weight gain
— Purulent sputum, bad breath
— Finger clubbing
— Localized signs on X-ray
Lung abscess ~ — Reduced breath sounds over abscess

— Poor weight gain / chronically il child
— Cystic or cavitating lesion on chest X-ray
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Examination
| fever
| lymphadenopathy (generalized and localized, e.g. in the neck)
W wasting
W wheeze / prolonged expiration
M apnoeic episodes
M subconjunctival haemorrhages
M signs associated with foreign body aspiration:
— unilateral wheeze
— area of decreased breath sounds which is either dull or hyper-resonant
on percussion
— deviation of the trachea or apex beat.
W signs associated with HIV infection (see page 200).

Treatment guidelines for the causes of chronic cough are indicated below:

* tuberculosis (page 102)
e asthma (page 87)
 foreign body (page 105)
* pertussis (see below)

e HIV (pages 207-215).

4.7 Pertussis

Pertussis is most severe in young infants who have not yet been immunized.
After an incubation period of 7-10 days, the child develops fever, usually with
a cough and nasal discharge which clinically are indistinguishable from a
common cough and cold. In the second week, there is paroxysmal coughing
which can be recognized as pertussis. The episodes of coughing can continue
for 3 months or longer. The child is infectious for a period of 2 weeks up to
3 months after the onset of illness.

Diagnosis

Suspect pertussis if a child has been having a severe cough for more than two
weeks, especially if the disease is known to be occurring locally. The most
useful diagnostic signs are:

W Paroxysmal coughing followed by a whoop when breathing in, often with
vomiting

M Subconjunctival haemorrhages

M Child not immunized against pertussis.

M Young infants may not whoop; instead, the cough may be followed by
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suspension of breathing (apnoea) or
cyanosis, or apnoea may occur without
coughing.

M Also, examine the child for signs of
pneumonia and ask about convulsions.

Treatment

Treat mild cases in children aged G6
months at home with supportive care.
Admit infants aged under 6 months to
hospital; also admit any child with
pneumonia, convulsions, dehydration,

severe malnutrition, or prolonged apnoea ~ Subeonjunctival haemorrhages
or cyanosis after coughing. prominent on the white sclera

Antibiotics
» Give oral erythromycin (12.5 mg/kg four times a day) for 10 days. This
does not shorten the illness but reduces the period of infectiousness.

» |fthere is fever or if erythromycin is not available, give oral chloramphenicol
(25 mg/kg three times a day) for 5 days to treat possible secondary
pneumonia. Follow the other guidelines for severe pneumonia (see section
4.1.2, page 78). If chloramphenicol is not available, give cotrimoxazole, as
described for pneumonia (non-severe) (see section 4.1.3, page 80).

Oxygen
» Give oxygen to children who have spells of apnoea or cyanosis, or severe
paroxysms of coughing.

Use nasal prongs, not a nasopharyngeal catheter or nasal catheter which can
provoke coughing. Place the prongs just inside the nostrils and secure with a
piece of tape just above the upper lip. Care should be taken to keep the nostrils
clear of mucus since this blocks the flow of oxygen. Set a flow rate of 1-2
litres/min (0.5 litre/min in young infants). Humidification is not required with
nasal prongs.

» Continue oxygen therapy until the above signs are no longer present, after
which there is no value in continuing with oxygen.

» The nurse should check, every 3 hours, that the prongs or catheter are in
the correct place and not blocked with mucus, and that all connections are
secure. See page 282 for further details.
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Airway management
» During paroxysms of coughing, place the child head down and prone, or on
the side, to prevent any inhaling of vomitus and to aid expectoration of
secretions.
— If the child has cyanotic episodes, clear secretions from the nose and
throat with brief, gentle suction.

— If apnoea occurs, clear the airway immediately with gentle suction, give
manual respiratory stimulation or bag ventilation, and administer oxygen.

Supportive care

* Avoid, as far as possible, any procedure that could trigger coughing, such
as application of suction, throat examination, and use of a nasogastric tube.

e Do not give cough suppressants, sedatives, mucolytic agents or anti-
histamines.

» If the child has fever (G39 °C, G102.2 °F) which appears to be causing
distress, give paracetamol.

» Encourage breastfeeding or oral fluids. If the child cannot drink, pass a
nasogastric tube and give small, frequent amounts of fluid to meet the child’s
maintenance needs (see page 273). If there is respiratory distress, give
maintenance fluids 1V to avoid the risk of aspiration and reduce triggering
of coughing. Ensure adequate nutrition by giving smaller, more frequent
feeds. If there is continued weight loss despite theses measures, feed the
child by nasogastric tube.

Monitoring

The child should be assessed by nurses every 3 hours and by the doctor once
a day. To facilitate observation for early detection and treatment of apnoeic or
cyanotic spells, or severe episodes of coughing, the child should occupy a bed
in a place close to the nursing station where oxygen is available. Also, teach
the child’s mother to recognize apnoeic spells and to alert the nurse if this
should occur.

Complications

Pneumonia. This most common complication of pertussis is caused by
secondary bacterial infection or inhalation of vomited material.

M Signs suggesting pneumonia include fast breathing between coughing
episodes, fever, and the rapid onset of respiratory distress.
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» Treat pneumonia in children with pertussis as follows:
— Give chloramphenicol (dose: 25 mg/kg every 8 hours) for 5 days.
— Give oxygen as described for the treatment of very severe pneumonia
(see sections 4.1.1 and 10.7, pages 73 and 281).

Convulsions. These may result from anoxia associated with an apnoeic or
cyanotic episode, or toxin-mediated encephalopathy.

» |f a convulsion does not stop within two minutes, give an anticonvulsant
(diazepam or paraldehyde), following guidelines in Chapter 1 (Chart 9, page
14).

Malnutrition. Children with pertussis may become malnourished as a result

of reduced food intake and frequent vomiting.

» Prevent malnutrition by ensuring adequate feeding, as described above,
under “supportive care”.

Haemorrhage and hernias
W Subconjunctival haemorrhage and epistaxis are common during pertussis.

» No specific treatment is needed.
M Umbilical or inguinal hernias may be caused by violent coughing.

» Do not treat them unless there are signs of bowel obstruction, but refer the
child for surgical evaluation after the acute phase.

Public health measures
» Give DPT immunization to any child in the family who is not fully immunized
and to the child with pertussis.

» Give a DPT booster to previously immunized children.

» Give erythromycin estolate (12.5 mg/kg 4 times a day) for 10 days to any
infant in the family who is aged under 6 months and has fever or other
signs of a respiratory infection.

4.8 Tuberculosis

Most children infected with Mycobacterium tuberculosis do not develop
tuberculosis disease. The only evidence of infection may be a positive skin
test. The development of tuberculosis disease depends on the competence of
the immune system to resist multiplication of the M. tuberculosis infection.
This competence varies with age, being least in the very young. HIV and
malnutrition lower the body’s defences, and measles and whooping cough
temporarily impair the strength of the immune system. In the presence of any
of these conditions, tuberculosis disease can develop more easily.
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Tuberculosis is most often severe when the disease is located in the lungs,
meninges or kidney. Cervical lymph nodes, bones, joints, abdomen, ear, eye,
and skin may also be affected. Many children present only with failure to grow
normally, weight loss or prolonged fever. Cough for more than 30 days can
also be a presenting sign; in children, however, sputum-positive pulmonary
tuberculosis is rarely diagnosed.

Diagnosis

The risk of tuberculosis is increased when there is an active case (infectious,
smear-positive pulmonary tuberculosis) in the same house, or when the child
is malnourished, has HIV/AIDS, or has had measles in the past few months.
Consider tuberculosis in any child with:

A history of:

M unexplained weight loss or failure to grow normally;

W unexplained fever, especially when it continues for more than 2 weeks;

M chronic cough (i.e. cough for more than 30 days, with or without a wheeze);

M exposure to an adult with probable or definite infectious pulmonary
tuberculosis.

On examination:

M fluid on one side of the chest (reduced air entry, stony dullness to
percussion);

M enlarged non-tender lymph nodes or a lymph node abscess, especially in
the neck;

M signs of meningitis, especially when these develop over several days and
the spinal fluid contains mostly lymphocytes and elevated protein;

W abdominal swelling, with or without palpable lumps;

M progressive swelling or deformity in the bone or a joint, including the spine.

Investigations

M Try to obtain specimens for microscopic examination of acid-fast bacilli
(Ziehl-Neelsen stain) and for culture of tubercle bacilli. Possible specimens
include three consecutive early morning fasting gastric aspirates, CSF (if
clinically indicated), and pleural fluid and ascites fluid. Owing to low detection
rates by these methods, a positive result would confirm tuberculosis, but a
negative result does not exclude the disease.

W Obtain a chest X-ray. A diagnosis of tuberculosis is supported when a chest
X-ray shows a miliary pattern of infiltrates or a persistent area of infiltrate
or consolidation, often with pleural effusion, or a primary complex.
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W Perform a PPD skin test. The test is usually positive in children with
pulmonary tuberculosis (reactions of >10 mm are suggestive of tuberculosis;
<10 mm in a child, previously immunized with BCG, is equivocal). However,
the PPD test may be negative in children with tuberculosis who have HIV/
AIDS or when there is miliary disease, severe malnutrition or recent measles.

Treatment

» Give a full course of treatment to all confirmed or highly suspected cases.

» When in doubt, e.g. in a child highly suspected of tuberculosis or who fails
to respond to treatment for other likely diagnoses, give treatment for
tuberculosis.

Treatment failures for other diagnoses include antibiotic treatment for apparent
bacterial pneumonia (when the child has pulmonary symptoms), or for possible
meningitis (when the child has neurological symptoms), or for intestinal worms
or giardiasis (when the child fails to thrive or has diarrhoea or abdominal
symptoms).

» Follow the treatment recommended by the national tuberculosis programme.
Inform this programme and arrange for adequate support and monitoring.

» |f national recommendations are not available, follow the WHO guidelines
which are given below.

1. In the majority of cases of childhood tuberculosis (i.e. in the absence of
smear-positive pulmonary tuberculosis or severe disease), give:
First 2 months (initial phase): isoniazid + rifampicin + pyrazinamide daily
or 3 times a week,
followed by EITHER
Next 6 months (continuation phase): isoniazid + ethambutol or isoniazid +
thioacetazone daily;

OR
Next 4 months (continuation phase): isoniazid + rifampicin daily or
3 times a week.

2. In the case of smear-positive pulmonary tuberculosis or severe disease,
give the following treatment:

First 2 months (initial phase): isoniazid + rifampicin + pyrazinamide +
ethambutol (or streptomycin) daily or 3 times a week,
followed by EITHER

Next 6 months (continuation phase): isoniazid + ethambutol daily;
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OR

Next 4 months (continuation phase): isoniazid + rifampicin daily or
3 times a week.

3. In the case of tuberculous meningitis, miliary tuberculosis or spinal TB
with neurological signs, give the following regimen:

First 2 months (initial phase): isoniazid + rifampicin + pyrazinamide +
ethambutol (or streptomycin) daily or 3 times a week,

followed by
Next 7 months (continuation phase): isoniazid + rifampicin daily.

Details of the regimen and dosage for each of the above drugs is given in
Appendix 2, page 352.

Precautions: Avoid streptomycin, where possible, in children because the
injections are painful, irreversible auditory nerve damage may occur, and there
is a risk of spreading HIV due to improper handling of the needle and syringe.
Avoid thioacetazone in a child who is known to be HIV-infected or when the
likelihood of HIV infection is high, because severe (sometimes fatal) skin
reactions can occur.

Monitoring

Confirm that the medication is being taken as instructed, by direct
observation of each dose. Monitor the child’s weight gain (daily) and
temperature (twice daily) in order to check for resolution of the fever. These
are signs of the response to therapy. When treatment is given for suspected
tuberculosis, improvement should be seen within one month. If this does not
happen, review the patient, check compliance and reconsider the diagnosis.

Public health measures

» Notify the case to the responsible district health authorities. Ensure that
treatment monitoring is carried out, as recommended by the national
tuberculosis programme. Check all household members of the child (and, if
necessary, school contacts) for undetected cases of tuberculosis and arrange
treatment for any who are found.

4.9 Foreign bhody inhalation

Nuts, seeds or other small objects may be inhaled, most often by children
under 4 years of age. The foreign body usually lodges in a bronchus (more
often in the right) and can cause collapse or consolidation of the portion of
lung distal to the site of blockage. Choking is a frequent initial symptom. This
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may be followed by a symptom-free interval of days or weeks before the child
presents with persistent wheeze, chronic cough or pneumonia, which fails to
respond to treatment. Small sharp objects can lodge in the larynx causing
stridor or wheeze. Rarely, a large object lodging in the larynx could cause
sudden death from asphyxia, unless an emergency tracheostomy is done.

Diagnosis

Inhalation of a foreign body should be considered in a child with the following
signs:

M sudden onset of choking, coughing or wheezing; or

W segmental or lobar pneumonia which fails to respond to antibiotic therapy
(note also differential diagnosis of tuberculosis—see page 97).

Examine the child for:
M unilateral wheeze;

M an area of decreased breath sounds which is either dull or hyper-resonant
on percussion;

M deviation of the trachea or apex beat.

Obtain a chest X-ray at full expiration to detect an area of hyper-inflation or
collapse, mediastinal shift (away from the affected side), or a foreign body if it
is radio-opaque.

Treatment

Emergency first aid for the choking child. Attempt to dislodge and expel the
foreign body. The management depends on the age of the child.

For infants:
» Lay the infant on one arm or on the thigh in a head-down position.
» Strike the infant’s back five times with the heel of the hand.

» |f the obstruction persists, turn the infant over and give five chest thrusts
with two fingers, one finger’s breadth below the nipple level in the midline.

» |f the obstruction persists, check the infant’s mouth for any obstruction
which can be removed.

» |f necessary, repeat this sequence with back slaps again.
For older children:

» While the child is sitting, kneeling or lying, strike the child’s back five times
with the heel of the hand.
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» |f the obstruction persists, go behind the child and pass your arms around
the child’s body; form a fist with one hand immediately below the sternum;
place the other hand over the fist and thrust sharply upwards into the
abdomen. Repeat this up to five times.

» |f the obstruction persists, check the child’s mouth for any obstruction which
can be removed.

» |f necessary, repeat the sequence with back slaps again.

Once this has been done, it is important to check the patency of the airway by:
M looking for chest movements

M listening for breath sounds, and

| feeling for breath.

If further management of the airway is required after the obstruction is removed,
see Chart 4, pages 8-9. This describes actions which will keep the child’s
airway open and prevent the tongue from falling back to obstruct the pharynx
while the child recovers.

> Later treatment of suspected foreign body aspiration. If a foreign body is
suspected, refer the child to a hospital where diagnosis is possible and the
object can be ‘removed’ by bronchoscopy. If there is evidence of pneumonia,
begin treatment with ampicillin and gentamicin, as for very severe pneumonia
(see page 74), before attempting to remove the foreign body.

4.10 Heart failure

Heart failure causes fast breathing and respiratory distress. Underlying causes
include congenital heart disease (usually in the first months of life), acute
rheumatic fever, myocarditis, suppurative pericarditis with constriction, infective
endocarditis, acute glomerulonephritis, severe anaemia, very severe pneumonia
and severe malnutrition. Heart failure can be precipitated or worsened by fluid
overload, especially when giving salt-containing IV fluids.

Diagnosis
The most common signs of heart failure, on examination, are:

M Tachycardia (heart rate >160/minute in a child under 12 months old; >120/
minute in a child aged 12 months to 5 years).

M Gallop rhythm with basal crackles on auscultation.
M Enlarged, tender liver.
M In infants—fast breathing (or sweating), especially when feeding (see section
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Raised jugular venous pressure
(JVP)—a sign of heart failure

4.1.1, page 73, for definition of fast breathing); in older children—oedema
of the feet, hands or face, or distended neck veins.

I Severe palmar pallor may be present if severe anaemia is the cause of the
heart failure.

W If the diagnosis is in doubt, a chest X-ray can be taken and will show an
enlarged heart.

W Measure blood pressure if possible. If raised consider acute glomerulo-
nephritis (see standard paediatric textbook for treatment).

Treatment

For details on the treatment of the underlying heart disease, consult a standard
paediatric textbook. The main measures for treatment of heart failure in non-
severely malnourished children are as follows.

» Diuretics. Give furosemide (frusemide): a dose of 1 mg/kg should cause
increased urine flow within 2 hours. For faster action, give the drug IV. If
the initial dose is not effective, give 2 mg/kg and repeat in 12 hours, if
necessary. Thereafter, a single daily dose of 1-2 mg/kg orally is usually
sufficient.

» Digoxin. Consider giving digoxin (see Appendix 2, page 336).

» Supplemental potassium. Supplemental potassium is not required when
furosemide is given alone for treatment lasting only a few days. When digoxin
and furosemide are given, or if frusemide is given for more than
5 days, give oral potassium (3-5 mmol/kg/day).

» Oxygen. Give oxygen if the child has a respiratory rate of G70/min, shows
signs of respiratory distress, or has central cyanosis. See page 281.
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Supportive care

e Avoid the use of IV fluids, where possible.

e Support the child in a semi-seated position with head and shoulders elevated
and lower limbs dependent.

* Relieve any fever with paracetamol to reduce the cardiac workload.

Monitoring

The child should be checked by nurses every 6 hours (3-hourly whilst on oxygen
therapy) and by doctors once a day. Monitor both respiratory and pulse rates,
liver size, and body weight to assess the response to treatment. Continue
treatment until the respiratory and pulse rates are normal and the liver is no
longer enlarged.

Notes
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This chapter gives treatment guidelines on the management of acute diarrhoea
(with severe, some or no dehydration), persistent diarrhoea, and dysentery in
children aged 1 week to 5 years. Assessment of severely malnourished children
is described in sections 7.2 and 7.3 (pages 174-176). The 3 essential elements
in the management of all children with diarrhoea are rehydration therapy, zinc
supplementation, and continued feeding.

During diarrhoea there is an increased loss of water and electrolytes (sodium,
potassium and bicarbonate) in the liquid stool. Dehydration occurs when these
losses are not adequately replaced and a deficit of water and electrolytes
develops. The degree of dehydration is graded according to symptoms and
signs that reflect the amount of fluid lost (see sections 2.3 (page 38) and 5.1
(below)). The rehydration regimen is selected according to the degree of
dehydration.

Zinc is an important micronutrient for a child’s overall health and development.
Zinc is lost in greater quantity during diarrhoea. Replacing the lost zinc is
important to help the child recover and to keep the child healthy in the coming
months. It has been shown that zinc supplements given during an episode of
diarrhoea reduce the duration and severity of the episode, and lower the
incidence of diarrhoea in the following 2-3 months. For these reasons, all
patients with diarrhoea should be given zinc supplements as soon as possible
after the diarrhoea has started.

During diarrhoea, a decrease in food intake and nutrient absorption and
increased nutrient requirements often combine to cause weight loss and failure
to grow. In turn, malnutrition can make the diarrhoea more severe, more
prolonged and more frequent, compared with diarrhoea in non-malnourished
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children. This vicious circle can be broken by giving nutrient-rich foods during
the diarrhoea and when the child is well.

Antibiotics should not be used routinely. They are reliably helpful only for
children with bloody diarrhoea (probable shigellosis), suspected cholera with
severe dehydration, and other serious non-intestinal infections such as
pneumonia. Antiprotozoal drugs are rarely indicated. “Antidiarrhoeal” drugs
and anti-emetics should not be given to young children with acute or persistent
diarrhoea or dysentery: they do not prevent dehydration or improve nutritional
status and some have dangerous, sometimes fatal, side-effects.

5.1 Child presenting with diarrhoea

History
A careful feeding history is essential in the management of a child with
diarrhoea. Also, inquire into the following:

M diarrhoea
— frequency of stools
— number of days
— blood in stools
M local reports of cholera outbreak
M recent antibiotic or other drug treatment
W attacks of crying with pallor in an infant.

Examination
Look for:

M signs of some dehydration or severe dehydration:
— restlessness or irritability
— lethargy/reduced level of consciousness
— sunken eyes
— skin pinch returns slowly or very slowly
— thirsty/drinks eagerly, or drinking poorly or not able to drink
M blood in stool
M signs of severe malnutrition
M abdominal mass
M abdominal distension.

There is no need for routine stool cultures in children with diarrhoea.
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Table 11. Differential diagnosis of the child presenting with diarrhoea

Diagnosis In favour

Acute (watery) diarrhoea  — More than 3 stools per day
— No blood in stools

Cholera — Diarrhoea with severe dehydration during cholera outbreak
— Positive stool culture for V. cholerae 01 or 0139

Dysentery — Blood in stool (seen or reported)

Persistent diarrhoea — Diarrhoea lasting 14 days or longer

Diarrhoea with severe — Any diarrhoea with signs of severe malnutrition (see page

malnutrition

Diarrhoea associated with — Recent course of broad-spectrum oral antibiotics
recent antibiotic use

Intussusception — Blood in stool
— Abdominal mass (check with rectal examination)
— Attacks of crying with pallor in infant

5.2 Acute diarrhoea

Assessing dehydration

In all children with diarrhoea, decide if dehydration is present and give
appropriate treatment (see Table 12 below).

For all children with diarrhoea, hydration status should be classified as severe
dehydration, some dehydration or no dehydration (see below) and appropriate
treatment given.

Table 12. Classification of the severity of dehydration in children with diarrhoea

Severe Two or more of the following signs: > Give fluid for severe dehydration
dehydration M lethargy/unconsciousness (see Diarrhoea Treatment Plan C in
W sunken eyes hospital, page 114)
W unable to drink or drinks poorly
W skin pinch goes back very
slowly ( G2 seconds )
Some Two or more of the following » Give fluid and food for some
dehydration signs: dehydration (see Diarrhoea
W restlessness, irritability Treatment Plan B, page 117)
W sunken eyes > After rehydration, advise mother on
W drinks eagerly, thirsty home treatment and when to return
W skin pinch goes back slowly immediately (see pages 116, 118)

» Follow up in 5 days if not improving.
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Table 12. Continued

Classification Signs or symptoms Treatment
No Not enough signs to classify as » Give fluid and food to treat
dehydration some or severe dehydration diarrhoea at home (see Diarrhoea

Treatment Plan A, page 120)

> Advise mother on when to return
immediately (see page 119)

» Follow up in 5 days if not improving.

5.2.1 Severe dehydration

Children with severe dehydration require rapid IV rehydration with close
monitoring, which is followed by oral rehydration once the child starts to
improve sufficiently. In areas where there is a cholera outbreak, give an antibiotic
effective against cholera (see page 113).

Diagnosis
If any two of the following signs are present in
a child with diarrhoea, severe dehydration
should be diagnosed:

M lethargy or unconsciousness
M sunken eyes

M skin pinch goes back very slowly
(2 seconds or more)

M not able to drink or drinks poorly.

Treatment
Children with severe dehydration
should be given rapid IV rehydration
followed by oral rehydration therapy. Sunken eyes
» Start IV fluids immediately. While the drip

is being set up, give ORS solution if the child can drink.
Note: The best IV fluid solution is Ringer's lactate Solution (also called
Hartmann’s Solution for Injection). If Ringer's lactate is not available, normal
saline solution (0.9% NaCl) can be used. 5% glucose (dextrose) solution on
its own is not effective and should not be used.

» Give 100 ml/kg of the chosen solution divided as shown in Table 13.
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Table 13. Administration of IV fluid to a severely dehydrated child

First, give 30 mi/kg in: Then, give 70 mi/kg in:

<12 months old 1 hour? 5 hours

G12 months old 30 minutes? 2'/2 hours

# Repeat again if the radial pulse is still very weak or not detectable.

For more information, see Treatment Plan C in hospital, page 114. This includes
guidelines for giving ORS solution by nasogastric tube or by mouth when IV
therapy is not possible.

Cholera
W Suspect cholerain children over 2 years old who have acute watery diarrhoea
and signs of severe dehydration, if cholera is occurring in the local area.

» Assess and treat dehydration as for other acute diarrhoea.

» Give an oral antibiotic to which strains of Vibrio cholerae in the area are
known to be sensitive. Possible choices are: tetracycline, doxycycline,

Pinching the

child’s abdomen

to test for decreased
skin turgor

Slow return of
skin pinch in severe
dehydration
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CHART 13. Diarrhoea Treatment Plan C:
Treat severe dehydration quickly

= Follow the arrows. If answer is YES go across. If NO go down.

START HERE » Start IV fluid immediately. If the child can drink,

Can you give —J give ORS by mouth while the drip is set up. Give 100

intravenous  YES  MI/kg Ringer’s lactate solution (or, if not available,
(IV) fluid normal saline), divided as follows:

immediately? AGE First give Then give
30 mi/kg in: 70 ml/kg in:
Infants 1 hour™ 5 hours
(under 12 months)
Children 30 minutes™ 2 1/2 hours
(12 months up to 5 years)
* Repeat once if radial pulse is still very weak or not detectable.

m Reassess the child every 15-30 minutes. If hy-
dration status is notimproving, give the IV drip more
rapidly.
» Also give ORS (about 5 ml/kg/hour) as soon as
the child can drink: usually after 3-4 hours (infants)
v or 1-2 hours (children).
Is IV treatment m Reassess an infant after 6 hours and a child after
available 3 hours. Classify dehydration. Then choose the ap-
nearby (within propriate plan (A, B, or C) to continue treatment.
30 minutes)? —Jp > Refer URGENTLY to hospital for IV treatment.
+ no  YES > If the child can drink, provide the mother with
ORS solution and show her how to give frequent sips
during the trip.
touse a " .
nasogastric > St;rt re.hydratlon by tube (or mouth) with ORS
(NG) tube for | YES SO||/LIJ(tI())nI give 20 mi/kg/hour for 6 hours (total of 120
ml/kg).

NO

Are you trained

rehydration?

m Reassess the child every 1-2 hours:
W MO X o . .
. — If there is repeated vomiting or increasing ab-
Can the ';h"d dominal distension, give the fluid more slowly.
OULE — If hydration status is not improving after 3
NO hours, send the child for IV therapy.
m After 6 hours, reassess the child. Classify dehy-

dration. Then choose the appropriate plan (A, B, or

Ref -
URGE;:[Y © C) to continue treatment.
hospital for IV Note: If possible, observe the child for at least 6 hours after
or NG treatment rehydration to be sure the mother can maintain hydration

giving the child ORS solution by mouth.
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cotrimoxazole, erythromycin, and chloramphenicol (for dosages, see
Appendix 2, page 325).

» Prescribe zinc supplementation as soon as vomiting stops (see page 118).

Monitoring

Reassess the child every 15-30 minutes until a strong radial pulse is present.
If hydration is not improving, give the IV solution more rapidly. Thereafter,
reassess the child by checking skin pinch, level of consciousness, and ability
to drink, at least every hour, in order to confirm that hydration is improving.
Sunken eyes recover more slowly than other signs and are less useful for
monitoring.

When the full amount of IV fluid has been given, reassess the child’s hydration
status fully, using Chart 7 (page 12).

e [f signs of severe dehydration are still present, repeat the IV fluid
infusion as outlined earlier. Persistent severe dehydration after IV rehydration
is unusual; it usually occurs only in children who pass large watery stools
frequently during the rehydration period.

e [f the child is improving but still shows signs of some dehydration,
discontinue IV treatment and give ORS solution for 4 hours (see section
5.1.2 below and Treatment Plan B, page 117). If the child is normally
breastfed, encourage the mother to continue breastfeeding frequently.

* [f there are no signs of dehydration, follow the guidelines in section 5.1.3
below and Treatment Plan A, page 120. Where appropriate, encourage the
mother to continue breastfeeding frequently. Observe the child for at least
6 hours before discharge, to confirm that the mother is able to maintain the
child’s hydration by giving ORS solution.

All children should start to receive some ORS solution (about 5ml/kg/hour) by
cup when they can drink without difficulty (usually within 3-4 hours for infants,
or 1-2 hours for older children). This provides additional base and potassium,
which may not be adequately supplied by the IV fluid.

When severe dehydration is corrected, prescribe zinc (see page 118).

5.2.2 Some dehydration

In general, children with some dehydration should be given ORS solution, for
the first 4 hours at a clinic while the child is monitored and the mother is
taught how to prepare and give ORS solution.

115

V3I0HH4YIO "G



5. DIARRHOEA

SOME DEHYDRATION

Diagnosis
If the child has two or more of the following signs, the child has some
dehydration:

W restlessness/irritability

M thirsty and drinks eagerly

M sunken eyes

I skin pinch goes back slowly.

Note that if a child has only one of the above signs and one of the signs of
severe dehydration (e.g. restless/irritable and drinking poorly), then that child
also has some dehydration.

Treatment

» In the first 4 hours, give the child the following approximate amounts of
ORS solution, according to the child’s weight (or age if the weight is not
known), as shown in chart 14.

However, if the child wants more to drink, give more.

» Show the mother how to give the child ORS solution, a teaspoonful every
1-2 minutes if the child is under 2 years; frequent sips from a cup for an
older child.

» Check regularly to see if there are problems.

e [fthe child vomits, wait 10 minutes; then, resume giving ORS solution more
slowly (e.g. a spoonful every 2-3 minutes).

e [f the child’s eyelids become puffy, stop ORS solution and give plain water
or breast milk.

» Advise breastfeeding mothers to continue to breastfeed whenever the child
wants.

» |f the mother cannot stay for 4 hours, show her how to prepare ORS solution
and give her enough ORS packets to complete the rehydration at home plus
enough for 2 more days.

» Reassess the child after 4 hours, checking for signs of dehydration listed
earlier.

(Note: Reassess the child before 4 hours if the child is not taking the ORS
solution or seems to be getting worse.)

— If there is no dehydration, teach the mother the four rules of home
treatment:
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CHART 14. Diarrhoea Treatment Plan B:
Treat some dehydration with ORS

GIVE RECOMMENDED AMOUNT OF ORS IN CLINIC
OVER 4-HOUR PERIOD

» Determine amount of ORS to give during first 4 hours.

AGE* Up to 4 months up to 12 months up to 2 years up to
4 months 12 months 2 years 5 years
WEIGHT <6 kg 6-<10 kg 10—<12 kg 12-19 kg

Inml  200-400 400-700 700-900 900-1400

* Use the child’s age only when you do not know the weight. The approximate amount
of ORS required (in ml) can also be calculated by multiplying the child’s weight
(in kg) by 75.

— If the child wants more ORS than shown, give more.
» Show the mother how to give ORS solution.
— Give frequent small sips from a cup.
— If the child vomits, wait 10 minutes. Then continue, but more slowly.
— Continue breastfeeding whenever the child wants.
M After 4 hours:
— Reassess the child and classify the child for dehydration.
— Select the appropriate plan to continue treatment.
— Begin feeding the child in clinic.
» If the mother must leave before completing treatment:
— Show her how to prepare ORS solution at home.
— Show her how much ORS to give to finish 4-hour treatment at home.

— Give her enough ORS packets to complete rehydration. Also give her
2 packets as recommended in Plan A.

— Explain the 4 Rules of Home Treatment:

1. Give extra fluid

2. Give zinc supplements
3. Continue feeding

3. When to return

See Diarrhoea Treatment Plan A
(page 120)
and Mother’s Card (page 294)
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(i) give extra fluid

(i) give zinc supplements for 10-14 days

(iii) continue feeding (see Chapter 10, page 261)

(iv) return if the child develops any of the following signs:
— drinking poorly or unable to drink or breastfeed
— becomes more sick

— develops a fever
— has blood in the stool.

— If the child still has some dehydration, repeat treatment for another 4
hours with ORS solution, as above, and start to offer food, milk or juice
and breastfeed frequently.

— If signs of severe dehydration have developed, see section 5.1.1 (page
112) for treatment.

Treatment plans B and A on pages 120 and 117 give further details.

Give zinc supplements
» Tell the mother how much zinc to give
Up to 6 months 1/2 tablet (10 mg) per day

6 months and more 1 tablet (20 mg) per day
for 10-14 days

Feeding
Continuation of nutritious feeding is an important element in the management
of diarrhoea.

» In the initial 4-hour rehydration period, do not give any food except breast
milk. Breastfed children should continue to breastfeed frequently throughout
the episode of diarrhoea.

» After 4 hours, if the child still has some dehydration and ORS continues to
be given, give food every 3—4 hours.

» All children over 4-6 months old should be given some food before being
sent home.

If the child is not normally breastfed, explore the feasibility of relactation (i.e.
restarting breastfeeding after it was stopped—see page 264) or give the usual
breast milk substitute. If the child is 6 months or older or already taking solid
food, give freshly prepared foods—cooked, mashed or ground. The following
are recommended:
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» cereal or another starchy food mixed with pulses, vegetables and meat/
fish, if possible, with 1-2 teaspoons of vegetable oil added to each serving

* local complementary foods recommended by IMCI in that area (see section
10.1, page 261)

 fresh fruit juice or mashed banana to provide potassium.

» Encourage the child to eat by offering food at least 6 times a day. Give the
same foods after the diarrhoea stops and give an extra meal a day for 2
weeks.

5.2.3 No dehydration

Children with diarrhoea but no dehydration should receive extra fluids at home
to prevent dehydration. They should continue to receive an appropriate diet
for their age, including continued breastfeeding.

Diagnosis

Diarrhoea with no dehydration should be diagnosed if the child does nothave
two or more of the following signs which characterize some or severe
dehydration:

M restlessness/irritability

M lethargy or unconsciousness

M not able to drink or drinks poorly

M thirsty and drinks eagerly

M sunken eyes

I skin pinch goes back slowly or very slowly.

Treatment
» Treat the child as an outpatient.
» Counsel the mother on the 4 rules of home treatment:

— give extra fluid

— give zinc supplements

— continue feeding

— give advice on when to return.

See Treatment plan A on page 120.
» Give extra fluid, as follows:

— Ifthe child is being breastfed, advise the mother to breastfeed frequently
and for longer at each feed. If the child is exclusively breastfed, give
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CHART 15. Diarrhoea Treatment Plan A:
Treat diarrhoea at home

COUNSEL THE MOTHER ON THE 4 RULES OF HOME TREATMENT:
GIVE EXTRA FLUID, CONTINUE FEEDING, WHEN TO RETURN

> 1. GIVE EXTRA FLUID (AS MUCH AS THE CHILD WILL TAKE)
> TELL THE MOTHER:

— Breastfeed frequently and for longer at each feed.

— If the child is exclusively breastfed, give ORS or clean water in addition
to breastmilk.

— If the child is not exclusively breastfed, give one or more of the
following: ORS solution, food-based fluids (such as soup, rice water, and
yoghurt drinks), or clean water.

It is especially important to give ORS at home when:

— the child has been treated with Plan B or Plan C during this visit.

— the child cannot return to a clinic if the diarrhoea gets worse.

» TEACH THE MOTHER HOW TO MIX AND GIVE ORS. GIVE THE MOTHER

2 PACKETS OF ORS TO USE AT HOME.

» SHOW THE MOTHER HOW MUCH FLUID TO GIVE IN ADDITION TO THE
USUAL FLUID INTAKE:

Up to 2 years 50 to 100 ml after each loose stool
2 years or more 100 to 200 ml after each loose stool
Tell the mother to:

— Give frequent small sips from a cup.
— If the child vomits, wait 10 minutes. Then continue, but more slowly.
— Continue giving extra fluid until the diarrhoea stops.
» 2. GIVE ZINC SUPPLEMENTS
» TELL THE MOTHER HOW MUCH ZINC TO GIVE:
Up to 6 months '/2 tablet (10 mg) per day for 10-14 days
6 months and more 1 tablet (20 mg) per day for 10-14 days
» SHOW THE MOTHER HOW TO GIVE THE ZINC SUPPLEMENTS:
— Infants, dissolve the tablet in a small amount of clean water, expressed milk
or ORS in a small cup or spoon.
— Older children, tablet can be chewed or dissolved in a small amount of clean
water in a cup or spoon.
» REMIND THE MOTHER TO GIVE THE ZINC SUPPLEMENTS FOR THE FULL
10-14 DAYS.

> 3. CONTINUE FEEDING
SEE MOTHER’S CARD (page 294)
> 4. WHEN TO RETURN
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ORS solution or clean water in addition to breast milk. After the diarrhoea
stops, exclusive breastfeeding should be resumed, if appropriate to the
child’s age.

— Innon-exclusively breastfed children, give one or more of the following:
¢ ORS solution
« food-based fluids (such as soup, rice water and yoghurt drinks)
¢ clean water.

To prevent dehydration from developing, advise the mother to give extra
fluids—as much as the child will take:

« for children <2 years, about 50-100 ml after each loose stool
» forchildren 2 years or over, about 100-200 ml after each loose stool.

Tell the mother to give small sips from a cup. If the child vomits, wait 10
minutes and then give more slowly. She should continue giving extra fluid
until the diarrhoea stops.

Teach the mother how to mix and give ORS solution and give her two packets
of ORS to take home.

» Give zinc supplements
— Tell the mother how much zinc to give:

Up to 6 months 1/2 tablet (10 mg) per day
6 months and more 1 tablet (20 mg) per day

for 10-14 days
— Show the mother how to give the zinc supplements:

* Infants, dissolve the tablet in a small amount of clean water, expressed
milk or ORS.
¢ Qlder children, tablet can be chewed or dissolved
— Remind the mother to give the zinc supplements for the full 10-14 days.
» Continue feeding—see nutrition counselling in Chapters 10 (page 261) and
12 (page 293).
» Advise the mother on when to return—see below.

Follow-up

» Advise the mother to return immediately to the clinic if the child becomes
more sick, or is unable to drink or breastfeed, or drinks poorly, or develops
a fever, or shows blood in the stool. If the child shows none of these signs
but is still notimproving, advise the mother to return for follow-up at 5 days.
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PERSISTENT DIARRHOEA

Also explain that this same treatment should be given in the future as soon as
diarrhoea develops. See Treatment plan A, page 120.

5.3 Persistent diarrhoea

Persistent diarrhoea is diarrhoea, with or without blood, which begins acutely
and lasts for 14 days or longer. When there is some or severe dehydration,
persistent diarrhoea is classified as “severe”.

The following guidelines are for children with persistent diarrhoea who are not
severely malnourished. Severely malnourished children with persistent
diarrhoea require hospitalization and specific treatment, as described in Chapter
7 (section 7.5.4, page 192).

In areas where HIV is highly prevalent, suspect HIV if there are other clinical
signs or risk factors (see Chapter 8, page 199). Do stool microscopy for isospora.

5.3.1 Severe persistent diarrhoea
Diagnosis
M Infants or children with diarrhoea lasting G14 days, with signs of dehydration

(see page 112), have severe persistent diarrhoea and require hospital
treatment.

Treatment

» Assess the child for signs of dehydration and give fluids according to
Treatment Plans B or C, as appropriate (see pages 117, 114).

ORS solution is effective for most children with persistent diarrhoea. In a few,
however, glucose absorption is impaired and ORS solution is not effective.
When given ORS, their stool volume increases markedly, thirst increases, signs
of dehydration develop or worsen, and the stool contains a large amount of
unabsorbed glucose. These children require IV rehydration until ORS solution
can be taken without causing the diarrhoea to worsen.

Routine treatment of persistent diarrhoea with antibiotics is not effective and
should not be given. Some children, however, have non-intestinal or intestinal
infections that require specific antibiotic therapy.

W Examine every child with persistent diarrhoea for non-intestinal infections
such as pneumonia, sepsis, urinary tract infection, oral thrush, and otitis
media and treat appropriately.

» Give micronutrients and vitamins according to box on page 125.

» Treat persistent diarrhoea with blood in the stool with an oral antibiotic

effective for Shigella as described in section 5.3, page 127.
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» Give treatment for amoebiasis (oral metronidazole: 7.5 mg/kg, 3 times a
day, for 5 days) only if:
— microscopic examination of fresh faeces carried out in a reliable
laboratory reveals trophozoites of Entamoeba histolytica within red blood
cells; OR

— two different antibiotics, which are usually effective for Shigella locally,
have been given without clinical improvement.

» Give treatment for giardiasis (metronidazole: 5 mg/kg, 3 times a day, for
5 days) if cysts or trophozoites of Giardia lamblia are seen in the faeces.

Feeding
Careful attention to feeding is essentialfor all children with persistent diarrhoea.

Breastfeeding should be continued for as often and as long as the child wants.
Other food should be withheld for 4-6 hours—only for children with dehydration
who are being rehydrated following Treatment Plans B or C.

Hospital diets

Children treated in hospital require special diets until their diarrhoea lessens
and they are gaining weight. The goal is to give a daily intake of af least 110
calories/kg.

Infants aged under 6 months
¢ Encourage exclusive breastfeeding. Help mothers who are not breastfeeding
exclusively to do so.

 |f the child is not breastfeeding, give a breast milk substitute that is low in
lactose, such as yoghurt, or is lactose-free. Use a spoon or cup, do not use
a feeding bottle. Once the child improves, help the mother to re-establish
lactation.

 |f the mother is not breastfeeding because she is HIV-positive, she should

receive appropriate counselling about the correct use of breast milk
substitutes.

Children aged 6 months or older

Feeding should be restarted as soon as the child can eat. Food should be given
6 times a day to achieve a total intake of at least 110 calories/kg/day. Many
children will eat poorly, however, until any serious infection has been treated
for 24-48 hours. Such children may require nasogastric feeding initially.
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Two recommended diets

Given below (Tables 14 and 15) are two diets recommended for children and
infants aged >6 months with severe persistent diarrhoea. If there are signs of
dietary failure (see below) or if the child is not improving after 7 days of
treatment, the first diet should be stopped and the second diet given for
7 days.

Successful treatment with either diet is characterized by:

M adequate food intake
M weight gain

W fewer diarrhoeal stools
M absence of fever.

The most important criterion is weight gain. There should be at least three
successive days of increasing weight before one can conclude that weight
gain is occurring.

Give additional fresh fruit and well cooked vegetables to children who are
responding well. After 7 days of treatment with the effective diet, they should
resume an appropriate diet for their age, including milk, which provides at
least 110 calories/kg/day. Children may then return home, but follow them up
regularly to ensure continued weight gain and compliance with feeding advice.

Dietary failure is shown by:

M an increase in stool frequency (usually to >10 watery stools a day), often
with a return of signs of dehydration (this usually occurs shortly after a
new diet is begun), OR

M a failure to establish daily weight gain within 7 days.

Table 14. Diet for persistent diarrhoea, first diet: A starch-based, reduced milk
concentration (low lactose) diet

The diet should contain at least 70 calories/100 g, provide milk or yoghurt as a source of
animal protein, but no more than 3.7 g lactose/kg body weight/day, and should provide at
least 10% of calories as protein. The following example provides 83 calories/100 g, 3.7 ¢
lactose/kg body weight/day and 11% of calories as protein:

o full-fat dried milk (or whole liquid milk: 85 ml) 114g
o rice 159
 vegetable oil 35¢
o cane sugar 39
© water to make 200 ml
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Table 15. Diet for persistent diarrhoea, second diet: A no-milk (lactose-free)

diet with reduced cereal (starch)

The second diet should contain at least 70 calories/100 g, and provide at least 10% of calo
as protein (egg or chicken). The following example provides 75 calories/100 g:

© whole egg 649
® rice 3g
 vegetable oil 4q
® glucose 3g
© water to make 200 ml

ries

Finely ground, cooked chicken (12 g) can be used in place of egg to give a diet providing

70 calories/100 g.

Supplementary multivitamins and minerals

Give all children with persistent diarrhoea daily supplementary
multivitamins and minerals for two weeks. These should provide as broad
a range of vitamins and minerals as possible, including at least two
recommended daily allowances (RDAs) of folate, vitamin A, zinc,
magnesium and copper.

As a guide, one RDA for a child aged 1 year is:

folate 50 micrograms

zinc 10 mg

vitamin A 400 micrograms
iron 10 mg

copper 1mg

magnesium 80 mg.

Monitoring
Nurses should check the following daily:

¢ body weight

e temperature

» food taken

* number of diarrhoea stools.
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PERSISTENT DIARRHOEA (NON-SEVERE)

5.3.2 Persistent diarrhoea (non-severe)

These children do not require hospital treatment but need special feeding and
extra fluids at home.

Diagnosis
Children with diarrhoea lasting 14 days or longer who have no signs of
dehydration and no severe malnutrition.

Treatment

» Treat the child as an outpatient.
» Give micronutrients and vitamins according to box on page 125

Prevent dehydration

» Give fluids according to Treatment Plan A, page 120. ORS solution is
effective for most children with persistent diarrhoea. In a few, however,
glucose absorption is impaired and when given ORS solution their stool
volume increases markedly, thirst increases, signs of dehydration develop
or worsen, and the stool contains a large amount of unabsorbed glucose.
These children require admission to hospital for IV rehydration until ORS
solution can be taken without aggravating the diarrhoea.

Identify and treat specific infections

» Do not routinely treat with antibiotics as they are not effective. However,
give antibiotic treatment to children with specific non-intestinal or intestinal
infections. Until these infections are treated correctly, persistent diarrhoea
will not improve.

» Non-intestinal infections. Examine every child with persistent diarrhoea
for non-intestinal infections, such as pneumonia, sepsis, urinary tract
infection, oral thrush and otitis media. Treat with antibiotics following the
guidelines in this manual.

» Intestinal infections. Treat persistent diarrhoea with blood in the stool with
an oral antibiotic which is effective for Shigella, as described in section 5.3
below.

Feeding

Careful attention to feeding is essentialfor all children with persistent diarrhoea.
These children may have difficulty in digesting animal milk other than breast
milk.
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» Advise the mother to reduce the amount of animal milk in the child’s diet
temporarily.

» Continue breastfeeding and give appropriate complementary foods:

— If still breastfeeding, give more frequent, longer breastfeeds, by day
and night.

— If taking other animal milk, explore the feasibility of replacing animal
milk with fermented milk products (e.g. yoghurt), which contain less
lactose and are better tolerated.

— If replacement of animal milk is not possible, limit animal milk to 50 ml/
kg/day. Mix the milk with the child’s cereal, but do not dilute it.

— Give other foods appropriate for the child’s age to ensure an adequate
caloric intake. Infants aged >4 months whose only food has been animal
milk should begin to take solid foods.

— Give frequent small meals, at least 6 times a day.

Supplementary micronutrients, including zinc
See Box, page 125.

Follow-up
» Ask the mother to bring the child back for reassessment after five days, or
earlier if the diarrhoea worsens or other problems develop.

» Fully reassess children who have not gained weight or whose diarrhoea has
not improved in order to identify any problems, such as dehydration or
infection, which need immediate attention or admission to hospital.

Those who have gained weight and who have less than three loose stools per
day may resume a normal diet for their age.

5.4 Dysentery

Dysentery is diarrhoea presenting with loose frequent stools containing blood.
Most episodes are due to Shigella and nearly all require antibiotic treatment.

Diagnosis
The diagnostic signs of dysentery are frequent loose stools with visible red
blood.

Other findings on examination may include:
M abdominal pain

127

Y3I0HYHYIO °S



5. DIARRHOEA

DYSENTERY

| fever

M convulsions

M lethargy

W dehydration (see section 5.1, page 111)
W rectal prolapse.

Treatment

Children with severe malnutrition and dysentery, and young infants (<2 months
old) with dysentery should be admitted to hospital. In addition children who
are toxic, lethargic, have abdominal distension and tenderness or convulsions
are at high risk of sepsis and should be hospitalized. Others can be treated at
home.

» Give an oral antibiotic (for 5 days), to which most strains of Shigella locally
are sensitive.

Examples of antibiotics to which Shigella strains can be sensitive are
ciprofloxacin, pivmecillinam, and other fluoroquinolones. Note that
metronidazole, streptomycin, tetracyclines, chloramphenicol, sulfonamides,
nitrofurans (e.g. nitrofurantoin, furazolidone), aminoglycosides (e.g.
gentamicin, kanamycin), first and second-generation cephalosporins (e.g.
cephalexin, cefamandole), and amoxycillin are not effective in the treatment
of Shigella. Co-trimoxazole and ampicilin are not effective any more due to
widespread resistance.

» Prescribe a zinc supplement as done for children with watery diarrhoea
without dehydration.

Follow-up

Follow-up children after two days, look for signs of improvement such as no
fever, fewer stools with less blood, improved appetite.

e |f there is no improvement after two days,
» check for other conditions (see Chapter 2),
» stop the first antibiotic, and

» give the child a second-line antibiotic which is known to be effective
against Shigella in the area. See Appendix 2 for dosages).

 |f the two antibiotics, which are usually effective for Shigella in the area,
have each been given for 2 days and produced no signs of clinical
improvement,
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» check for other conditions (refer to a standard paediatric textbook).

» Admit the child if there is another condition requiring hospital treatment.
» Otherwise treat as an outpatient for possible amoebiasis.

» Give the child metronidazole (10 mg/kg, 3 times a day) for 5 days.

» Young infants (<2 months). Examine the young infant for surgical causes
of blood in the stools (for example, intussusception—see Chapter 9, page
253) and refer to a surgeon, if appropriate. Otherwise give the young infant
IM/IV ceftriaxone (100 mg/kg) once daily for 5 days.

Severely malnourished children. See Chapter 7 for the general management of
these children.
» Treat for Shigella first and then for amoebiasis.

» |f microscopic examination of fresh faeces in a reliable laboratory is possible,
check for trophozoites of E. histolytica within red blood cells and treat for
amoebiasis, if present.

Supportive care

Supportive care includes the prevention or correction of dehydration and
continued feeding. For guidelines on supportive care of severely malnourished
children with bloody diarrhoea, see also Chapter 7 (page 173).

Never give drugs for symptomatic relief of abdominal pain and rectal pain, or
to reduce the frequency of stools, as they can increase the severity of the
iliness.

Treatment of dehydration

» Assess the child for signs of dehydration and give fluids according to
Treatment Plan A, B or C (see pages 120, 117, 114), as appropriate.

Nutritional management

Ensuring a good diet is very important as dysentery has a marked adverse

effect on nutritional status. However, feeding is often difficult because of lack

of appetite. Return of appetite is an important sign of improvement.

» Breastfeeding should be continued throughout the course of the illness,
more frequently than normal, if possible, because the infant may not take
the usual amount per feed.

» Children aged 6 months or more should receive their normal foods.
Encourage the child to eat and allow the child to select preferred foods.
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Complications

 Potassium depletion. This can be prevented by giving ORS solution (when
indicated) or potassium-rich foods such as bananas, coconut water or dark
green leafy vegetables.

» High fever. If the child has high fever (G39 °C or G102.2 °F) which appears
to be causing distress, give paracetamol.

» Rectal prolapse. Gently push back the rectal prolapse using a surgical glove
orawet cloth. Alternatively, prepare a warm solution of saturated magnesium
sulphate and apply compresses with this solution to reduce the prolapse by
decreasing the oedema.

» Convulsions. A single convulsion is the most common finding. However, if
this is prolonged or is repeated, give anticonvulsant treatment with IM
paraldehyde (see page 342). Avoid giving rectal paraldehyde or diazepam.
If convulsions are repeated, check for hypoglycaemia.

» Haemolytic-uraemic syndrome. Where laboratory tests are not possible,
suspect haemolytic-uraemic syndrome (HUS) in patients with easy bruising,
pallor, altered consciousness, and low or no urine output.

Further details of treatment can be found in standard paediatric textbooks.
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CHAPTER 6

Fever

6.1 Child presenting with 6.5 Septicaemia 158
fever 133 6.6 Typhoid fever 159
6.1.1 Fever lasting 6.7 Ear infections 161

longer than 7 days 136 6.7.1 Mastoiditis 161

6.2 Malaria 139 6.7.2 Acute otitis media 162
6.2.1 Severe malaria 139 6.7.3 Chronic otitis
6.2.2 Malaria media 163

(non-severe) 145 6.8 Urinary tract infection 163

6.3 Meningitis 148 6.9 Septic arthritis or

6.4 Measles 154 osteomyelitis 165
6.4.1 Severe complicated 6.10 Dengue 166

measles 154 6.10.1 Severe dengue 167
6.4.2 Measles
(non-severe) 157

This chapter gives treatment guidelines for the management of the most
important conditions presenting with fever in children aged between 2 months
and 5 years. Management of febrile conditions in young infants (<2 months
old) is described in Chapter 3, page 41.

6.1 Child presenting with fever

Special attention should be paid to the following in children presenting with
fever.

History

duration of fever

residence in or recent travel to an area with Plasmodium falciparum
transmission

skin rash

stiff neck or neck pain

headache

pain on passing urine

ear pain.
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CHILD PRESENTING WITH FEVER

Examination
 stiff neck
e skin rash
— haemorrhagic: purpura, petechiae
— maculopapular: measles
* skin sepsis: cellulitis or skin pustules
 discharge from ear/red immobile ear-drum on otoscopy
* severe palmar pallor
* refusal to move joint or limb
 local tenderness
« fast breathing.

Laboratory investigations
¢ Dblood smear

e LPif signs suggest meningitis
* urine microscopy

Table 16. Differential diagnosis of fever without localizing signs

Malaria — Blood film positive

(only in children exposed to — Anaemia

malaria transmission) — Enlarged spleen

Septicaemia — Seriously and obviously ill with no apparent cause

— Purpura, petechiae
— Shock or hypothermia in young infant or severely
malnourished child

Typhoid — Seriously and obviously ill with no apparent cause
— Abdominal tenderness
— Shock
— Confusion

Urinary tract infection — Costo-vertebral angle or suprapubic tenderness

— Crying on passing urine

— Passing urine more frequently than usual

— Incontinence in previously continent child

— White blood cells and/or bacteria in urine on
microscopy, or positive dipstick

Fever associated with HIV infection — Signs of HIV infection (see Chapter 8, page 199)
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CHILD PRESENTING WITH FEVER

Differential diagnosis

There are three major categories of children presenting with fever:

« fever due to infection with non-localized signs (no rash) (see Table 16 above)
« fever due to infection with localized signs (no rash) (see Table 17 below)
 fever with rash (see Table 18, page 136).

Table 17. Differential diagnosis of fever with localized signs

Meningitis — LP positive
— Stiff neck

— Bulging fontanelle
— Meningococcal rash (petechial or purpuric)

QOtitis media — Red immobile ear-drum on otoscopy
— Pus draining from ear
— Ear pain
Mastoiditis — Tender swelling above or behind ear
Osteomyelitis — Local tenderness

— Refusal to move the affected limb
— Refusal to bear weight on leg

Septic arthritis — Joint hot, tender, swollen
Skin and soft tissue infection ~ — Cellulitis
— Boils

— Skin pustules
— Pyomyositis (purulent infection of muscles)

Pneumonia — Cough with fast breathing
(see section 4.1, pages 72-81, — Lower chest wall indrawing
for other clinical findings) — Fever

— Coarse crackles

— Nasal flaring

— Grunting
Viral upper respiratory tract — Symptoms of cough / cold
infection — No systemic upset
Throat abscess — Sore throat in older child

— Difficulty in swallowing/drooling of saliva
— Tender cervical nodes

Sinusitis — Facial tenderness on percussion over affected sinus
— Foul nasal discharge

Dengue — Coming from epidemic areas in at-risk season
— Joint and muscle pains
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CHILD PRESENTING WITH FEVER

Some causes of fever are only found in certain regions (e.g. dengue haemor-
rhagic fever, relapsing fever). Other fevers are mainly seasonal (e.g. malaria,
meningococcal meningitis) or can occur in epidemics (measles, meningococcal
meningitis, typhus).

Table 18. Differential diagnosis of fever with rash

Diagnosis of fever In favour
Measles — Typical rash

— Cough, runny nose, red eyes

— Mouth ulcers

— Corneal clouding

— Recent exposure to a measles case

— No documented measles immunization

Viral infections — Mild systemic upset
— Transient non-specific rash

Meningococcal infection — Petechial or purpuric rash
— Bruising
— Shock
— Stiff neck (if meningitis)

Relapsing fever — Petechial rash / skin haemorrhages
— Jaundice
— Tender enlarged liver and spleen
— History of relapsing fever
— Positive blood smear for Borrelia

Typhus 2 — Epidemic of typhus in region
— Characteristic macular rash

Dengue haemorrhagic fever ®  — Bleeding from nose or gums, or in vomitus
— Bleeding in stools or black stools
— Skin petechiae
— Enlarged liver and spleen
— Shock
— Abdominal tenderness

2 In some regions, other rickettsial infections may be relatively common.
b In some regions, other viral haemorrhagic fevers have a similar presentation to dengue.

6.1.1 Fever lasting longer than 7 days

As there are many causes of prolonged fever, it is important to know the most
common causes in a given area. Investigations for the most likely cause can
then be started and treatment decided. Sometimes there has to be a “trial of
treatment”, e.g. for highly suspected tuberculosis or salmonella infections; if
the child improves, this supports the suspected diagnosis.
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History

Take a history as for fever (see above, page 133). In addition, ask if the child
has a chronic illness such as rheumatoid arthritis or malignancy which may
cause persistent fever.

Examination

Fully undress the child and examine the whole body for any localizing signs of
infection:

stiff neck (meningitis)

red tender joint (septic arthritis or rheumatic fever)

fast breathing or chest indrawing (pneumonia or severe pneumonia)
petechial rash (meningococcal disease or dengue)

maculopapular rash (viral infection or drug reaction)

throat and mucous membranes (throat infection)

red/painful ear with immobile ear-drum (otitis media)

jaundice or anaemia (malaria or septicaemia)

spine and hips (septic arthritis)

abdomen (suprapubic tenderness in urinary tract infection, masses, tender
kidneys).

Some causes of persistent fever may have no localizing signs—septicaemia,
salmonella infections, miliary tuberculosis, HIV infection or urinary infection.

Laboratory investigations
Where available, perform the following:

¢ blood films for malaria parasites

 full blood count, including platelet count, and examination of a thin film for
cell morphology

e urinalysis

* Mantoux test (note: it is often negative in a child with tuberculosis who has
severe malnutrition or miliary tuberculosis)

e chest X-ray
e blood culture

e HIV testing (if the fever has lasted for more than 30 days and there are
other reasons to suspect HIV infection)

e |umbar puncture (if there are signs of meningitis).
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Table 19. Additional differential diagnosis of fever lasting longer than 7 days

Abscess — Fever with no obvious focus of infection (deep abscess)

— Tender or fluctuant mass

— Local tenderness or pain

— Specific signs depend on site—subphrenic, psoas,

retroperitoneal, lung, renal, etc.

Salmonella infection — Child with sickle-cell disease
(non-typhoidal) — Osteomyelitis or arthritis in infant

— Anaemia associated with malaria
Infective endocarditis — Weight loss

— Enlarged spleen

— Anaemia

— Heart murmur

— Petechiae

— Splinter haemorrhages in nail beds

— Microscopic haematuria

— Finger clubbing
Rheumatic fever — Heart murmur which may change over time

— Arthritis/arthralgia

— Cardiac failure

— Fast pulse rate

— Pericardial friction rub

— Chorea

— Recent known streptococcal infection
Miliary tuberculosis — Weight loss

— Anorexia, night sweats

— Enlarged liver and/or spleen

— Cough

— Tuberculin test negative

— Family history of TB

— Fine miliary pattern on chest X-ray (see p. 77)

Brucellosis — Chronic relapsing or persistent fever
(local knowledge of — Malaise
prevalence is important) ~ — Musculoskeletal pain

— Lower backache or hip pain

— Enlarged spleen

— Anaemia

— History of drinking unboiled milk

Borreliosis (relapsing fever) — Painful muscles and joints
(local knowledge of — Red eyes
prevalence important) — Enlarged liver and spleen
— Jaundice
— Petechial rash
— Decreased level of consciousness
— Spirochaetes on blood film
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Differential diagnosis

Review all the conditions included in Tables 16—18 (pages 134—136). /In addition,
consider the causes for a fever lasting longer than 7 days in Table 19 on page
138.

6.2 Malaria
6.2.1 Severe malaria

Severe malaria, which is due to Plasmodium falciparum, is serious enough to
be an immediate threat to life. The illness starts with fever and often vomiting.
Children can deteriorate rapidly over 1-2 days, going into coma (cerebral
malaria) or shock, or manifesting convulsions, severe anaemia and acidosis.

Diagnosis
History. This will indicate a change of behaviour, confusion, drowsiness, and
generalized weakness.

Examination. The main features are:

W fever

M lethargic or unconscious

W generalized convulsions

M acidosis (presenting with deep, laboured breathing)

W generalized weakness (prostration), so that the child can no longer walk or
sit up without assistance

M jaundice

W respiratory distress, pulmonary oedema

M shock

W bleeding tendency

M severe pallor.

Laboratory investigations. Children with the following findings have severe
malaria:

* severe anaemia (haematocrit <15%; haemoglobin <5 g/dl)
* hypoglycaemia (blood glucose <2.5 mmol/litre or <45 mg/dl).

In children with altered consciousness and/or convulsions, check:

¢ blood glucose.

In addition, in all children suspected of severe malaria, check:

« thick blood smears (and thin blood smear if species identification required)
e haematocrit.
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In suspected cerebral malaria (i.e. children with unrousable coma for no obvious
cause), perform a lumbar puncture to exclude bacterial meningitis—if there
are no contra-indications to lumbar puncture (see page 316). If bacterial
meningitis cannot be excluded, give treatment for this also (see page 150).

If severe malaria is suspected on clinical findings and the blood smear is
negative, repeat the blood smear.

Treatment
Emergency measures—to be taken within the first hour:
» Check for hypoglycaemia and correct, if present (see below, page 143).

» Treat convulsions with rectal diazepam or paraldehyde (see Chart 9, page
14) or with IM paraldehyde (see Appendix 2, page 342)

» Restore the circulating blood volume (see fluid balance disturbances, page
141 below)

» If the child is unconscious, minimize the risk of aspiration pneumonia by
inserting a nasogastric tube and removing the gastric contents by suction.

» Treat severe anaemia (see below, page 142)
» Start treatment with an effective antimalarial (see below).

Antimalarial treatment

» |f blood smear confirmation of malaria is likely to take more than one hour,
start antimalarial treatment before the diagnosis is confirmed.

* Quinineis the drug of choice in all African countries and most other countries,
except in parts of south-east Asia and the Amazon basin. Give it preferably
IVin normal saline or 5% glucose; if this is not possible, give it IM. Replace
with oral administration as soon as possible.

» IV quinine. Give a loading dose of quinine (20 mg/kg of quinine dihydro-
chloride salt) in 10 ml/kg of IV fluid over a period of 4 hours. Some 8 hours
after the start of the loading dose, give 10 mg/kg quinine salt in IV fluid over
2 hours, and repeat every 8 hours until the child is able to take oral treatment.
Then, give oral quinine doses to complete 7 days of treatment or give one
dose of sulfadoxine-pyrimethamine (SP) where there is no SP resistance. If
there is resistance to SP, give a full therapeutic dose of artemisinin-based
combination therapy. /t is essential that the loading dose of quinine is given
only if there is close nursing supervision of the infusion and control of the
infusion rate. If this is not possible, it is safer to give IM quinine.
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» IM quinine. If 1V infusion is not possible, quinine dihydrochloride can be
given in the same dosages by IM injection. Give 10 mg of quinine salt per
kg IM and repeat after 4 hours. Then, give every 8 hours until the malaria is
no longer severe. The parenteral solution should be diluted before use
because it is better absorbed and less painful.

> IM artemether. Give 3.2 mg/kg IM on the first day, followed by 1.6 mg/kg
IM daily for a minimum of 3 days until the child can take oral treatment. Use
a 1 ml tuberculin syringe to give the small injection volume.

» [V artesunate. Give 2.4 mg/kg IV or IM on admission, followed by 1.2 mg/
kg IV or IM after 12 hours, then daily for a minimum of 3 days until the child
can take oral treatment of another effective antimalarial.

Complete treatment in severe malaria following parenteral artesunate or

artemether administration by giving a full course of artemisinin-based

combination therapy or oral quinine to complete 7 days of treatment. If available
and affordable, quinine should be combined with clindamycin.

Supportive care

» Examine all children with convulsions for hyperpyrexia and hypoglycaemia.
Treat hypoglycaemia (see below, page 143). If a temperature of G39 °C
(G102.2 °F) is causing the child distress or discomfort, give paracetamol.

» |f meningitis is a possible diagnosis and cannot be excluded by a lumbar
puncture (see above), give parenteral antibiotics immediately (see page 150).

* Avoid useless or harmful ancillary drugs like corticosteroids and other anti-
inflammatory drugs, urea, invert glucose, low-molecular dextran, heparin,
adrenaline (epinephrine), prostacyclin and cyclosporin.

In an unconscious child:

» Maintain a clear airway.

» Nurse the child on the side to avoid aspiration of fluids.

» Turn the patient every 2 hours.

* Do not allow the child to lie in a wet bed.

e Pay attention to pressure points.

Take the following precautions in the delivery of fluids:

e Check for dehydration (see page 111) and treat appropriately.

¢ During rehydration, examine frequently for signs of fluid overload. The most
reliable sign is an enlarged liver. Additional signs are gallop rhythm, fine
crackles at lung bases and/or fullness of neck veins when upright. Eyelid

oedema is a useful sign in infants. 4
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 |f, after careful rehydration, the urine output over 24 hours is less than
4 ml/kg body weight, give IV furosemide, initially at 2 mg/kg body weight.
If there is no response, double the dose at hourly intervals to a maximum of
8 mg/kg body weight (given over 15 minutes).

¢ In children with no dehydration, ensure that they receive their daily fluid
requirements but take care not to exceed the recommended limits (see
section 10.2, page 273). Be particularly careful in monitoring 1V fluids.

Complications
Coma (cerebral malaria)

* Assess the level of consciousness according to the AVPU or another locally
used coma scale for children (see page 17).

¢ Give meticulous nursing care and pay careful attention to the airway, eyes,
mucosae, skin and fluid requirements.

e Exclude other treatable causes of coma (e.g. hypoglycaemia, bacterial
meningitis). Perform a lumbar puncture if there are no signs of raised
intracranial pressure (see above). If you cannot do a lumbar puncture and
cannot exclude meningitis, give antibiotics as for bacterial meningitis.

» Convulsions are common before and after the onset of coma. When
convulsions are present, give anticonvulsant treatment with rectal diazepam
or paraldehyde (see Chart 9, page 14) or IM paraldehyde (see Appendix 2,
page 342). Correct any possible contributing cause such as hypoglycaemia
or very high fever. If there are repeated convulsions, give phenobarbital
(see page 343).

Some children may have a cold, clammy skin. Some of them may be in shock

(cold extremities, weak pulse, capillary refill longer than 3 seconds). These

features are not usually due to malaria alone. Suspect an additional bacteraemia

and give both an antimalarial and antibiotic treatment, as for septicaemia (see

section 6.5, page 158).

Severe anaemia

This is indicated by severe palmar pallor, often with a fast pulse rate, difficult
breathing, confusion or restlessness. Signs of heart failure such as gallop
rhythm, enlarged liver and, rarely, pulmonary oedema (fast breathing, fine basal
crackles on auscultation) may be present.

» Give a blood transfusion as soon as possible (see page 277) to:

— all children with a haematocrit of F12% or Hb of F4 g/dI
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— less severely anaemic children (haematocrit >12-15%; Hb 4-5 g/dl)
with any of the following:

— clinically detectable dehydration

— shock

— impaired consciousness

— deep and laboured breathing

— heart failure

— very high parasitaemia (>10% of red cells parasitized).

» Give packed cells (10 ml/kg body weight), if available, over 3-4 hours in
preference to whole blood. If not available, give fresh whole blood (20 ml/
kg body weight) over 3—4 hours.

e A diuretic is not usually indicated because many of these children have a
low blood volume (hypovolaemia).

¢ Check the respiratory rate and pulse rate every 15 minutes. If one of them
rises, transfuse more slowly. If there is any evidence of fluid overload due
to the blood transfusion, give IV furosemide (1-2 mg/kg body weight) up to
a maximum total of 20 mg.

o After the transfusion, if the Hb remains low, repeat the transfusion.

¢ In severely malnourished children, fluid overload is a common and serious
complication. Give whole blood (10 ml/kg body weight rather than 20 ml/
kg) once only and do not repeat the transfusion.

Hypoglycaemia

Hypoglycaemia (blood glucose: <2.5 mmol/litre or <45 mg/dl) is particularly
common in children under 3 years old, in children with convulsions or
hyperparasitaemia, and in comatose patients. It is easily overlooked because
clinical signs may mimic cerebral malaria.

» Give 5 ml/kg of 10% glucose (dextrose) solution IV rapidly (see Chart 10,
page 15). Recheck the blood glucose in 30 minutes, and repeat the dextrose
(5 ml/kg) if the level is low (<2.5 mmol/litre or <45 mg/dl).

Prevent further hypoglycaemia in an unconscious child by giving 10% glucose
(dextrose) infusion (add 10 ml of 50% glucose to 90 ml of a 5% glucose
solution, or 10 ml of 50% glucose to 40 ml of sterile water). Do not exceed
maintenance fluid requirements for the child’s weight (see section 10.2, page
273). If the child develops signs of fluid overload, stop the infusion; repeat the
10% glucose (5 ml/kg) at regular intervals.
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Once the child is conscious, stop IV treatment. Feed the child as soon as it is
possible. Breastfeed every 3 hours, if possible, or give milk feeds of 15 ml/kg
if the child can swallow. If not able to feed without risk of aspiration, give
sugar solution by nasogastric tube (see Chapter 1, page 4). Continue to monitor
the blood glucose level, and treat accordingly (as above) if found to be <2.5
mmol/ litre or <45 mg/dl.

Respiratory distress (acidosis)

This presents with deep, laboured breathing while the chest is clear—
sometimes accompanied by lower chest wall indrawing. It is caused by systemic
metabolic acidosis (frequently lactic acidosis) and may develop in a fully
conscious child, but more often in children with cerebral malaria or severe
anaemia.

e Correct reversible causes of acidosis, especially dehydration and severe
anaemia.

— IfHb is G5 g/dl, give 20 ml/kg of normal saline or an isotonic glucose-
electrolyte solution 1V over 30 minutes.

— If Hb is <5 g/dl, give whole blood (10 ml/kg) over 30 minutes, and a
further 10 ml/kg over 1-2 hours without diuretics. Check the respiratory
rate and pulse rate every 15 minutes. If either of these shows any rise,
transfuse more slowly to avoid precipitating pulmonary oedema (see
guidelines on blood transfusion in section 10.6, page 277).

Aspiration pneumonia
Treat aspiration pneumonia immediately because it can be fatal.

» Place the child on his/her side. Give IM or IV chloramphenicol (25 mg/kg
every 8 hours) until the child can take this orally, for a total of 7 days. Give
oxygen if the Sa0, is <90%, or, if you cannot do pulse oximetry, there is
cyanosis, severe lower chest wall indrawing or a respiratory rate of G70/
minute.

Monitoring

The child should be checked by nurses at least every 3 hours and by a doctor
at least twice a day. The rate of IV infusion should be checked hourly. Children
with cold extremities, hypoglycaemia on admission, respiratory distress, and/
or deep coma are at highest risk of death. Itis particularly important that these
children be kept under very close observation.

* Monitor and report immediately any change in the level of consciousness,
convulsions, or changes in the child’s behaviour.
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* Monitor the temperature, pulse rate, respiratory rate (and, if possible, blood
pressure) every 6 hours, for at least the first 48 hours.

¢ Monitor the blood glucose level every 3 hours until the child is fully
conscious.

e Check the rate of IV infusion regularly. If available, use a giving chamber
with a volume of 100-150 ml. Be very careful about overinfusion of fluids
from a 500 ml or 1 litre bottle or bag, especially if the child is not supervised
all the time. Partially empty the IV bottle or bag. If the risk of overinfusion
cannot be ruled out, rehydration using a nasogastric tube may be safer.

e Keep a careful record of fluid intake (including V) and output.

6.2.2 Malaria (non-severe)
Diagnosis
The child has:
 fever (temperature G37.5 °C or G99.5 °F) or history of fever, and
¢ apositive blood smear or positive rapid diagnostic test for malaria.
None of the following is present, on examination:
— altered consciousness
— severe anaemia (haematocrit <15% or haemoglobin <5 g/dl)
— hypoglycaemia (blood glucose <2.5 mmol/litre or <45 mg/dl)
— respiratory distress
— jaundice.

Note: If a child in a malarious area has fever, but it is not possible to confirm
with a blood film, treat the child as for malaria.

Treatment

Treat at home with a first-line antimalarial, as recommended in the national
guidelines. WHO now recommends artemisinin-based combination therapy as
first line treatment (see possible regimens below). Chloroquine and sulfadoxine-
pyrimethamine are no longer the first- and second-line antimalarials due to
high level of drug resistance to these medicines in many countries for falciparum
malaria. However, chloroquine is the treatment for non-falciparum malaria
(P, vivax, P. ovale, P. malariae).
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Treat for 3 days with one of the following regimens recommended by
WHO:

» Artemether/lumefantrine. Combined tablets containing 20 mg of artemether
and 120 mg of lumefantrine:

Combined tablet: child 5-<15 kg: 1 tablet two times a day for 3 days;
child 15-24 kg: 2 tablets two times a day for 3 days

> Artesunate plus amodiaquine. Separate tablets of 50 mg artesunate and
153 mg base of amodiaquine:

Artesunate: child 3—<10 kg: /2 tablet once daily for 3 days;
child 10 kg or over: 1 tablet once daily for 3 days.

Amodiaquine: child 3-<10 kg: /2 tablet once daily for 3 days;
child 10 kg or over: 1 tablet once daily for 3 days

» Artesunate plus sulfadoxine/pyrimethamine. Separate tablets of 50 mg
artesunate and 500 mg sulfadoxine/25 mg pyrimethamine:

Artesunate: child 3-<10 kg: '/2 tablet once daily for 3 days;
child 10 kg or over: 1 tablet once daily for 3 days.

Sulfadoxine/pyrimethamine: child 3-<10kg: '/ tablet once on day 1;
child 10 kg or over: 1 tablet once on day 1

> Artesunate plus mefloguine. Separate tablets of 50 mg artesunate and
250 mg base of mefloquine:

Artesunate: child 3—<10 kg: /2 tablet once daily for 3 days;
child 10 kg or over: 1 tablet once daily for 3 days.

Mefloguine: child 3-<10 kg: '/2 tablet once on day 2;
child 10 kg or over: 1 tablet once on day 2

» Amodiaquine plus sulfadoxine/pyrimethamine. Separate tablets of 153 mg
base of amodiaquine and 500 mg sulfadoxine/25 mg pyrimethamine

Amodiaquine: child 3-<10 kg: /2 tablet once daily for 3 days;
child 10 kg or over: 1 tablet once daily for 3 days

Sulfadoxine/pyrimethamine: child 3-<10 kg: /2 tablet once on day 1;
child 10 kg or over: 1 tablet once on day 1.
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Complications

Anaemia (not severe)

In any child with palmar pallor, determine the haemoglobin or haematocrit
level. Check that severe anaemia is not present. Haemoglobin between
5 g/dland 9.3 g/dI (equivalent to a haematocrit of between approximately 15%
and 27%) indicates non-severe anaemia. Begin treatment (omit iron in any
child with severe malnutrition).

» Give home treatment with a daily dose
of iron/folate tablet or iron syrup for
14 days: see page 315). Note: If
the child is taking sulfadoxine-
pyrimethamine for malaria, do
not give iron tablets that
contain folate until a follow-
up visit in 2 weeks. The
folate may interfere with the
action of the antimalarial.

e Ask the parent to return with the
child in 14 days. Treat for 3 months, where
possible (it takes 2-4 weeks to correct the
anaemia and 1-3 months to build up iron stores).

» |f the child is over 1 year and has not had mebendazole in the previous
6 months, give one dose of mebendazole (500 mg) for possible hookworm
or whipworm infestation (see page 340).

» Advise the mother about good feeding practices.
e Omitiron in any child with severe malnutrition in the acute phase.

Palmar pallor—
sign of anaemia

Follow-up

Tell the mother to return if the fever persists for two days after starting treatment,
or sooner if the child’s condition gets worse. She should also return if the
fever comes back.

If this happens: check if the child actually took the treatment and repeat a
blood smear. If the treatment was not taken, repeat it. If it was taken but the
blood smear is still positive, treat with a second-line antimalarial. Reassess
the child to exclude the possibility of other causes of fever (see pages 133—
139, and sections 6.3 to 6.10 below).

If the fever persists after two days of treatment with the second-line antimalarial,
ask the mother to return with the child to reassess for other causes of fever.
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6.3 Meningitis

Early diagnosis is essential for effective treatment. This section covers children
and infants over 2 months old. See section 3.8 (page 49) for diagnosis and

treatment of meningitis in young infants.

Diagnosis

Look for a history of:

M vomiting

M inability to drink or breastfeed

M a headache or pain in back of neck
M convulsions

W irritability

M arecent head injury.

On examination, look for:

M a stiff neck

M repeated convulsions

M lethargy

W irritability

M bulging fontanelle

M a petechial rash or purpura

M evidence of head trauma suggesting
possibility of a recent skull fracture.

Also, look for any of the following signs
of raised intracranial pressure:

B unequal pupils

M rigid posture or posturing

W

7
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Looking and feeling for stiff
neck in a child

W focal paralysis in any of the limbs or trunk

M irregular breathing.

a sign of raised
intracranial pressure
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Opisthotonus and rigid posture:
a sign of meningeal irritation and raised
intracranial pressure

Laboratory investigations

If possible, confirm the diagnosis with a lumbar puncture and examination of
the CSF. If the CSF is cloudy, assume meningitis and start treatment while
waiting for laboratory confirmation. Microscopy should indicate the presence
of meningitis in the majority of cases with the white cell (polymorph) count
above 100/mm?. Confirmatory information can be gained from the CSF glucose
(low: <1.5 mmol/litre), CSF protein (high: >0.4 g/litre), and Gram staining and
culture of the CSF, where possible. If there are signs of increased intracranial
pressure, the potential value of the information gained from a lumbar puncture
should be carefully weighed against the risk of the procedure. If in doubt, it
might be better to start treatment for suspected meningitis, and delay
performing a lumbar puncture (see p. 316).

Specific causes of meningitis

« During a confirmed epidemic of meningococcal meningitis it is not necessary
to perform a lumbar puncture on children who have petechial or purpuric
signs, which are characteristic of meningococcal infection. During such
epidemics, give oily chloramphenicol (100 mg/kg IM as a single dose up to
a maximum of 3 grams) for the treatment of meningococcal meningitis.
The oily suspension is thick and may be difficult to push through the needle.
If this problem is encountered, the dose can be divided into two parts and
an injection given into each buttock of the child. This simplified treatment
schedule is particularly useful in situations where there are limited resources
to deal with the epidemic.
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M Consider tuberculous meningitis if:
— fever persists for 14 days
— fever persists for more than 7 days and there is a family member with
tuberculosis
— achest X-ray suggests tuberculosis
— the patient remains unconscious
— CSF continues to have moderately high white blood cell counts (typically,

<500 white cells per ml, mostly lymphocytes), elevated protein levels
(0.8-4 g/1) and low glucose levels (<1.5 mmol/litre).

In children known or suspected to be HIV-positive, tuberculous or cryptococcal
meningitis should also be considered. For diagnosis of cryptococcus, do a
CSF stain with India ink.

Treatment

If the CSF is obviously cloudy, treat immediately with antibiotics before the
results of laboratory CSF examination are available. If the child has signs of
meningitis and a lumbar puncture is not possible, treat immediately.

Antibiotic treatment

» Give antibiotic treatment as soon as possible. Choose one of the following
two regimens:

1. Chloramphenicol: 25 mg/kg IM (or IV) every 6 hours
plus ampicillin: 50 mg/kg IM (or 1V) every 6 hours

OR

2. Chloramphenicol: 25 mg/kg IM (or IV) every 6 hours
plus benzylpenicillin: 60 mg/kg (100 000 units/kg) every 6 hours IM
(or IV).

Where there is known significant drug resistance of common pathogens
(e.g. Haemophilus influenzae or Pneumococcus) to these antibiotics,
follow the national guidelines. In many circumstances, the most
appropriate treatment will be a third-generation cephalosporin such as:

— ceftriaxone: 50 mg/kg IM/IV, over 30-60 minutes every 12 hours; or
100 mg/kg IM/1V, over 30-60 minutes once daily; or
— cefotaxime: 50 mg/kg IM or IV, every 6 hours.

» Review therapy when CSF results are available. If the diagnosis is confirmed,
give treatment parenterally for at least 5 days. Once the child has improved,
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give chloramphenicol orally unless there is concern about oral absorption
(e.g. in severely malnourished children or in those with diarrhoea), in which
cases the full treatment should be given parenterally. The total duration of
treatment is 10 days.

If there is a poor response to treatment:

— Consider the presence of common complications, such as subdural
effusions (persistent fever plus focal neurological signs or reduced level
of consciousness) or a cerebral abscess. If these are suspected, refer
the child to a central hospital with specialized facilities for further
management (see a standard paediatrics textbook for details of
treatment).

— Look for other sites of infection which may be the cause of fever, such
as cellulitis at injection sites, arthritis, or osteomyelitis.

— Repeat the lumbar puncture after 3-5 days if the fever is still present
and the child’s overall condition is not improving, and look for evidence
of improvement (e.g. fall in leukocyte count and rise in glucose level).

Consult a standard paediatrics textbook for further details if tuber-

culous meningitis is suspected. Occasionally, when the diagnosis is not

clear, a trial of treatment for tuberculous meningitis is added to the treatment
for bacterial meningitis. Consult national tuberculosis programme guidelines.

The optimal treatment regimen, where there is no drug resistance,

comprises:

— isoniazid (10 mg/kg) for 6-9 months; and
— rifampicin (15-20 mg/kg) for 6-9 months; and
— pyrazinamide (35 mg/kg) for the first 2 months.

Steroid treatment

In some hospitals in industrially developed countries, parenteral dexamethasone
is used in the treatment of meningitis. There is not sufficient evidence to
recommend routine use of dexamethasone in all children with bacterial
meningitis in developing countries.

Do not use steroids in:

newborns

suspected cerebral malaria

suspected viral encephalitis

areas with a high prevalence of penicillin-resistant pneumococcal invasive
disease.

151

LETEER]



6. FEVER

MENINGITIS

Dexamethasone (0.6 mg/kg/day for 2-3 weeks, tailing the dose over a further
2-3 weeks) should be given to all cases of tuberculous meningitis.

Antimalarial treatment

In malarious areas, take a blood smear to check for malaria since cerebral
malaria should be considered as a differential diagnosis or co-existing condition.
Treat with an antimalarial if malaria is diagnosed. If for any reason a blood
smear is not possible, treat presumptively with an antimalarial.

Supportive care

Examine all children with convulsions for hyperpyrexia and hypoglycaemia.
Treat the hypoglycaemia (see page 143). Control high fever (G39 °C or
G102.2 °F) with paracetamol.

In an unconscious child:

e Maintain a clear airway.

¢ Nurse the child on the side to avoid aspiration of fluids.
e Turn the patient every 2 hours.

* Do not allow the child to lie in a wet bed.

e Pay attention to pressure points.

Oxygen treatment

Oxygen is not indicated unless the child has convulsions or associated severe
pneumonia with hypoxia (Sa0, <90%), or, if you cannot do pulse oximetry,
cyanosis, severe lower chest wall indrawing, respiratory rate of >70/minute.
If available, give oxygen to these children (see section 10.7, page 281).

High fever
» If fever (G39 °C or G102.2 °F) is causing distress or discomfort, give
paracetamol.

Fluid and nutritional management

There is no good evidence to support fluid restriction in children with bacterial
meningitis. Give them their daily fluid requirement, but not more (see page
273) because of the risk of cerebral oedema. Monitor IV fluids very carefully
and examine frequently for signs of fluid overload.

Give due attention to acute nutritional support and nutritional rehabilitation
(see page 261). Feed the child as soon as it is safe. Breastfeed every 3 hours,
if possible, or give milk feeds of 15 ml/kg if the child can swallow. If there is a
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risk of aspiration, give the sugar solution by nasogastric tube (see Chart 10,
page 15). Continue to monitor the blood glucose level and treat accordingly
(as above), if found to be <2.5 mmol/ litre or <45 mg/dl.

Monitoring

Nurses should monitor the child’s state of consciousness, respiratory rate and
pupil size every 3 hours during the first 24 hours (thereafter, every 6 hours),
and a doctor should monitor the child at least twice daily.

On discharge, assess all children for neurological problems, especially hearing
loss. Measure and record the head circumference of infants. If there is
neurological damage, refer the child for physiotherapy, if possible, and give
simple suggestions to the mother for passive exercises.

Complications
Convulsions

» |f convulsions occur, give anticonvulsant treatment with rectal diazepam or
paraldehyde (see Chart 9, page 14) or IM paraldehyde (see page 342).

Hypoglycaemia

» Give 5 ml/kg of 10% glucose (dextrose) solution IV rapidly (see Chart 10,
page 15). Recheck the blood glucose in 30 minutes and if the level is low
(<2.5 mmol/litre or <45 mg/dl), repeat the glucose (5 ml/kg)

» Prevent further hypoglycaemia by feeding, where possible (see above). If
you give IV fluids, prevent hypoglycaemia by adding 10 ml of 50% glucose
to 90 ml of Ringer's lactate or normal saline. Do not exceed maintenance
fluid requirements for the child’s weight (see section 10.2, page 273). If the
child develops signs of fluid overload, stop the infusion and repeat the 10%
glucose bolus (5 mi/kg) at regular intervals.

Follow-up

Sensorineural deafness is common after meningitis. Arrange a hearing assess-
ment on all children one month after discharge from hospital.

Public health measures

In meningococcal meningitis epidemics, advise families of the possibility of
secondary cases within the household so that they report for treatment
promptly.
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MEASLES

6.4 Measles

Measles is a highly contagious viral disease with serious complications (such
as blindness in children with pre-existing vitamin A deficiency) and high

mortality. It is rare in infants under 3 months of age.

Diagnosis

Diagnose measles if the mother clearly reports that the child has had a typical

measles rash, or if the child has:
| fever; and
M a generalized maculopapular rash; and

W one of the following—cough, runny nose, or
red eyes.

In children with HIV infection, these signs may
not be present and the diagnosis of measles may
be difficult.

6.4.1 Severe complicated measles
Diagnosis

In a child with evidence of measles (as above),
any one of the following symptoms and signs
indicate the presence of severe complicated
measles:

M inability to drink or breastfeed
M vomits everything
M convulsions.

On examination, look for signs of late compli-
cations after the rash has disappeared, such as:

M lethargy or unconsciousness

M corneal clouding

| deep or extensive mouth ulcers.

M pneumonia (See section 4.1, page 72)

M dehydration from diarrhoea (see section 5.1,
page 111)

M stridor due to measles croup
| severe malnutrition.
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SEVERE COMPLICATED MEASLES

Corneal clouding—sign of xerophthalamia in vitamin A deficient
child shown in comparison to the normal eye (right side)

Treatment

Children with severe complicated measles require treatment in hospital.

» Vitamin A therapy. Give oral vitamin A to all children with measles unless
the child has already had adequate vitamin A treatment for this iliness as an
outpatient. Give oral vitamin A 50 000 IU (for a child aged <6 months),
100 000 U (6-11 months) or 200 000 IU (12 months up to 5 years). See
details on page 346. If the child shows any eye signs of vitamin A deficiency
or is severely malnourished, a third dose must be given 2—4 weeks after the
second dose. This should be given when the child comes for follow-up.

Supportive care
Fever

» |f the temperature is G39 °C (G102.2 °F) and this is causing the child distress,
give paracetamol.

Nutritional support

Assess the nutritional status by weighing the child and plotting the weight on
a growth chart (rehydrate before weighing). Encourage continued breastfeeding.
Encourage the child to take frequent small meals. Check for mouth ulcers and
treat them, if present (see below). Follow the guidelines on nutritional
management given in Chapter 10 (page 261).

Complications
Follow the guidelines given in other sections of this manual for the management
of the following complications:

* Pneumonia: see section 4.1, page 72.
o Qtitis media: see page 162.

» Diarrhoea: treat dehydration, bloody diarrhoea or persistent diarrhoea: see
Chapter 4, page 109.
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SEVERE COMPLICATED MEASLES

» Measles croup: see section 4.4.1, page 93 for supportive care but do not
give steroids.

» Eye problems. Conjunctivitis and corneal and retinal damage may occur
due to infection, vitamin A deficiency, or harmful local remedies. In addition
to giving vitamin A (as above), treat any infection that is present. If there is
a clear watery discharge, no treatment is needed. If there is pus discharge,
clean the eyes using cotton wool boiled in water, or a clean cloth dipped in
clean water. Apply tetracycline eye ointment, 3 times a day for 7 days. Never
use steroid ointment. Use a protective eye pad to prevent other infections.
If there is no improvement, refer to an eye specialist.

» Mouth ulcers. If the child is able to drink and eat, clean the mouth with
clean, salted water (a pinch of salt in a cup of water) at least 4 times a day.
— Apply 0.25% gentian violet to the sores in the mouth after cleaning.
— Ifthe mouth ulcers are severe and/or smelly, give IM/IV benzylpenicillin

(50 000 units/kg every 6 hours) and oral metronidazole (7.5 mg/kg
3 times a day) for 5 days.

— If the mouth sores result in decreased intake of food or fluids, the child
may require feeding via a nasogastric tube.

» Neurological complications. Convulsions, excessive sleepiness, drowsiness
or coma may be a symptom of encephalitis or severe dehydration. Assess
the child for dehydration and treat accordingly (see section 5.1, page 111).
See Chart 9, page 14, for treatment of convulsions and care of an
unconscious child.

» Severe malnutrition. See guidelines in Chapter 7, page 173.

Monitoring

Take the child’s temperature twice a day and check for the presence of the
above complications once daily.

Follow-up
Recovery following acute measles is often delayed for many weeks and even
months, especially in children who are malnourished. Arrange for the child to
receive the third dose of vitamin A before discharge, if this has not already
been given.

Public health measures

If possible, isolate children admitted to hospital with measles for at least 4
days after the onset of the rash. Ideally, they should be kept in a separate ward
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from other children. In malnourished and immunocompromised children, the
isolation should be continued throughout the duration of the iliness.

When there are measles cases in the hospital, immunize all other children
above the age of 6 months (including those seen in outpatients, children
admitted in the week following a measles case, and HIV-positive children). If
infants aged 6-9 months receive measles vaccine, it is essential for the second
dose to be given as soon as possible after 9 months of age.

Check the immunization status of hospital staff and immunize, if necessary.

6.4.2 Measles (non-severe)

Diagnosis

Diagnose non-severe measles in a child whose mother clearly reports that the
child has had a measles rash, or if the child has:

| fever; and

M a generalized rash; and

M one of the following—cough, runny nose or red eyes; but

M none of the features of severe measles (see section 6.4.1, page 154).

Treatment
» Treat as an outpatient.

» Vitamin A therapy. Check whether the child has already been given adequate
vitamin A for this iliness. If not, give 50 000 IU (if aged <6 months), 100 000
IU (6—11 months) or 200 000 IU (12 months to 5 years). See details on
page 346.

Supportive care

» Fever. If temperature G39 °C (G102.2 °F) and this is causing distress or
discomfort, give paracetamol.

» Nutritional support. Assess the nutritional status by weighing the child and
plotting the weight on a growth chart. Encourage the mother to continue
breastfeeding and to give the child frequent small meals. Check for mouth
ulcers and treat, if present (see above).

» Eye care. For mild conjunctivitis with only a clear watery discharge, no
treatment is needed. If there is pus, clean the eyes using cotton wool boiled
in water, or a clean cloth dipped in clean water. Apply tetracycline eye
ointment, 3 times a day for 7 days. Never use steroid ointment.
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» Mouth care. If the child has a sore mouth, ask the mother to wash the
mouth with clean, salted water (a pinch of salt in a cup of water) at least 4
times a day. Advise the mother to avoid giving salty, spicy or hot foods to
the child.

Follow-up

Ask the mother to return with the child in two days to see whether the mouth
or eye problems are resolving, and to exclude any severe complications of
measles (see above).

6.5 Septicaemia

Consider septicaemia in a child with acute fever who is severely ill, when no
cause can be found. Wherever meningococcal disease is common, a clinical
diagnosis of meningococcal septicaemia must be made if petechiae or purpura
(haemorrhagic skin lesions) are present. Non-typhoidal Salmonella is acommon
cause in malarious areas.

Diagnosis

On examination, look for the following:

W fever with no obvious focus of infection
M blood film for malaria is negative

M no stiff neck or other specific signs of meningitis (or a lumbar puncture for
meningitis is negative)

M signs of systemic upset (e.g. inability to drink or breastfeed, convulsions,
lethargy or vomiting everything)

M purpura may be present.

Always fully undress the child and examine carefully for signs of local infection
before deciding that no cause can be found.

Where possible, laboratory investigations for bacteriology culture should be
carried out on the blood and urine.

Treatment
» Give benzylpenicillin (50 000 units/kg every 6 hours) plus chloramphenicol
(25 mg/kg every 8 hours) for 7 days.

» If the child’s response to the above treatment is poor after 48 hours, change
to ampicillin (50 mg/kg IM 6-hourly) plus gentamicin (7.5 mg/kg once per
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day) or, where Staphylococcus aureus is a possibility, flucloxacillin (50 mg/
kg 6 hourly) plus gentamicin (7.5 mg/kg once per day).

Where there is known significant drug resistance to these antibiotics among
Gram-negative bacteria, follow the national or local hospital guidelines for
management of septicaemia. In many circumstances, the appropriate antibiotic
may be a third-generation cephalosporin such as ceftriaxone (80 mg/kg 1V,
once daily over 30-60 minutes) for 7 days.

Supportive care
» If a high fever of G39 °C (or 102.2 °F) is causing the child distress or
discomfort, give paracetamol.

Complications

Common complications of septicaemia include convulsions, confusion or coma,
dehydration, shock, cardiac failure, disseminated intravascular coagulation
(with bleeding episodes), pneumonia, and anaemia. Septicaemic shock is an
important cause of death.

Monitoring

The child should be checked by nurses at least every 3 hours and by a doctor
at least twice a day. Check for the presence of complications such as shock,
reduced urine output, signs of bleeding (petechiae, purpura, bleeding from
venepuncture sites), or skin ulceration.

6.6 Typhoid fever

Consider typhoid fever if a child presents with fever, plus any of the
following: diarrhoea or constipation, vomiting, abdominal pain, headache or
cough, particularly if the fever has persisted for 7 or more days and malaria
has been excluded.

Diagnosis
On examination, key diagnostic features of typhoid are:
W fever with no obvious focus of infection

M no stiff neck or other specific signs of meningitis, or a lumbar puncture for
meningitis is negative (note: children with typhoid can occasionally have a
stiff neck)

M signs of systemic upset, e.g. inability to drink or breastfeed, convulsions,
lethargy, disorientation/confusion, or vomiting everything
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M rose spots on the abdominal wall in light-skinned children
M hepatosplenomegaly, tense and distended abdomen.

Typhoid fever can present atypically in young infants as an acute febrile iliness
with shock and hypothermia. In areas where typhus is common, it may be
very difficult to distinguish between typhoid fever and typhus by clinical
examination alone (see standard paediatrics textbook for diagnosis of typhus).

Treatment

» Treat with chloramphenicol (25 mg/kg every 8 hours) for 14 days, but see
page 64 for treatment of young infants.

» |f there is severe systemic upset or signs suggesting meningitis, treat with
benzylpenicillin (50 thousand units/kg every 6 hours) for 14 days, in addition
to chloramphenicol (25 mg/kg every 6 hours).

» |f the response to treatment is poor after 48 hours, change to
chloramphenicol (25 mg/kg every 8 hours) plus ampicillin (50 mg/kg IM
every 6 hours).

Where drug resistance to chloramphenicol and ampicillin among Salmonella
typhi isolates is known to be significant, follow the national guidelines for
typhoid fever. In many circumstances, the appropriate antibiotic will be a third-
generation cephalosporin such as ceftriaxone (80 mg/kg IM or 1V, once daily,
over 30-60 minutes). As multiple drug resistance is now common in some
parts of the world, other treatment regimens such as ciprofloxacin (see page
333) may have to be used in areas where there is known resistance to these
drugs.

Supportive care

» |f the child has high fever (G39 °C or G102.2 °F) which is causing distress
or discomfort, give paracetamol.

Monitor haemoglobin or haematocrit levels and, if they are low and falling,

weigh the benefits of transfusion against any risk of blood-borne infection

(see section 10.6, page 277).

Monitoring
The child should be checked by nurses at least every 3 hours and by a doctor
at least twice a day.
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Complications

Complications of typhoid fever include convulsions, confusion or coma,
diarrhoea, dehydration, shock, cardiac failure, pneumonia, osteomyelitis and
anaemia. In young infants, shock and hypothermia can occur.

Acute gastrointestinal perforation with haemorrhage and peritonitis can occur,
usually presenting with severe abdominal pain, vomiting, abdominal tenderness
on palpation, severe pallor and shock. Abdominal examination may show an
abdominal mass due to abscess formation, an enlarged liver and/or spleen.
If there are signs of gastrointestinal perforation, pass an IV line and nasogastric
tube, and get surgical attention.

6.7 Ear infections
6.7.1 Mastoiditis

Mastoiditis is a bacterial infection of the mastoid bone behind the ear. Without
treatment it can lead to meningitis and brain abscess.

Diagnosis

Key diagnostic features are:

M high fever

M tender swelling behind the ear.

Treatment

» Give chloramphenicol (25 mg/
kg every 8 hours IM or IV) and
benzylpenicillin (50 000 units/
kg every 6 hours) until the child
improves; then continue oral
chloramphenicol every 8 hours  wastojgitis—a tender swelling behind
for a total course of 10 days. the ear which pushes the ear forward

» |f there is no response to
treatment within 48 hours or the child’s condition deteriorates, refer the
child to a surgical specialist to consider incision and drainage of mastoid
abscesses or mastoidectomy.

» |f there are signs of meningitis or brain abscess, give antibiotic treatment
as outlined in section 6.3 (page 148) and, if possible, refer to a specialist
hospital immediately.
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Supportive care

» If high fever (G39 °C or G102.2 °F) is causing distress or discomfort to the
child, give paracetamol.

Monitoring

The child should be checked by nurses at least every 6 hours and by a doctor
at least once a day. If the child responds poorly to treatment, consider the
possibility of meningitis or brain abscess (see section 6.3, page 1438).

6.7.2 Acute otitis media
Diagnosis
This is based on a history of ear pain or pus draining from the ear (for a period

of <2 weeks). On examination, confirm acute otitis media by otoscopy. The ear
drum will be red, inflamed, bulging and opaque, or perforated with discharge.

Acute otitis media—
bulging red eardrum
(compared to normal
appearance of
eardrum on left)

Treatment
Treat the child as an outpatient.

» Give oral cotrimoxazole
(trimethoprim 4 mg/kg /
sulfamethoxozole 20 mg/kg
twice a day) or amoxicillin
(15 mg/kg 3 times a day) for
5 days.

» |f there is pus draining from
the ear, show the mother
how to dry the ear by
wicking. Advise the mother to
wick the ear 3 times daily
until there is no more pus. Wicking the child’s ear dry in chronic

otitis media
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» Tell the mother not to place anything in the ear between wicking treatments.
Do not allow the child to go swimming or get water in the ear.

» |f the child has ear pain or high fever (G39 °C or G102.2 °F) which is causing
distress, give paracetamol.

Follow-up
Ask the mother to return after 5 days.

 [fear pain or discharge persists, treat for 5 more days with the same antibiotic
and continue wicking the ear. Follow up in 5 days.

6.7.3 Chronic otitis media

If pus has been draining from the ear for 2 weeks or longer, the child has a
chronic ear infection.

Diagnosis
This is based on a history of pus draining from the ear for more than 2 weeks.
On examination, confirm chronic otitis media (where possible) by otoscopy.

Treatment
Treat the child as an outpatient.
» Keep the ear dry by wicking (see above).

» Instill topical antibiotic or antiseptic ear drops (with or without steroids)
once daily for 2 weeks. Drops containing quinolones (norfloxacin, ofloxacin,
ciprofloxacin) are more effective than other antibiotic drops.

Follow-up

Ask the mother to return after 5 days.

e [f the ear discharge persists, check that the mother is continuing to wick
the ear. Do not give repeated courses of oral antibiotics for a draining ear.

 [fthe ear discharge persists, encourage the mother to continue to wick the
ear dry and consider parenteral antibiotic treatment with antibiotics that are
effective against pseudomonas (such as gentamicin, azlocillin and
ceftazidine.

6.8 Urinary tract infection

Urinary tract infection (UTI) is common, particularly in young female infants.
As bacterial culture is usually not available in developing countries, the diagnosis
is usually based on clinical signs and urine microscopy.

163

LETEER]



6. FEVER
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Diagnosis

Inyoung children, UTI often presents with non-specific signs, on examination,
such as vomiting, fever, irritability, or failure to thrive. Older children may
present with more specific signs such as abdominal pain, pain on passing
urine or increased frequency of passing urine.

Investigations

| Carry out microscopy of a clean, fresh, uncentrifuged specimen of urine.
Cases of UTI will usually show >5 white cells per high-power field or a
dipstick will show a positive result for leucocytes.

M If possible, obtain a “clean catch” urine sample for culture. In sick infants,
supra-pubic aspiration may be required (see page 320).

Treatment

» Treat the child as an outpatient, except
— when there is high fever and systemic upset (such as vomiting everything

or inability to drink or breastfeed), or
— where there are signs of pyelonephritis (loin pain or tenderness), or
— inyoung infants.

» Give oral cotrimoxazole (4 mg trimethoprim/20 mg sulfamethoxazole per
kg every 12 hours) for 5 days. Alternatives include ampicillin, amoxicillin
and cefalexin, depending on local sensitivity patterns of E. coli and other
Gram-negative bacilli that cause UTI, and on antibiotic availability (see page
325 for details of dosage regimens).

» |f there is a poor response to the first-line antibiotic or the child’s condition
deteriorates, give gentamicin (7.5 mg/kg IM once daily) plus ampicillin
(50 mg/kg IM/IV every 6 hours) or a parenteral cephalosporin (see pages
330-331). Consider complications such as pyelonephritis (tenderness in
the costo-vertebral angle and high fever) or septicaemia.

» Treat young infants aged <2 months with gentamicin (7.5 mg/kg IM once

daily) until the fever has subsided; then review, look for signs of systemic
infection, and if absent, continue with oral treatment, as described above.

Supportive care

The child should be encouraged to drink or breastfeed regularly in order to
maintain a good fluid intake, which will assist in clearing the infection and
prevent dehydration.

164



SEPTIC ARTHRITIS OR OSTEOMYELITIS

Follow-up

* Investigate all episodes of UTI in >1-year-old males and in all children with
more than one episode of UTI in order to identify the cause. This may require
referral to a larger hospital with facilities for appropriate X-ray or ultrasound
investigations.

6.9 Septic arthritis or osteomyelitis

Acute osteomyelitis is an infection of the bone, usually caused by spread of
bacteria through the blood. However, some bone or joint infections result from
an adjacent focus of infection or from a penetrating injury. Occasionally several
bones or joints can be involved.

Diagnosis

In acute cases of bone or joint infection, the child looks ill, is febrile, and
usually refuses to move the affected limb or joint, or bear weight on the affected
leg. In acute osteomyelitis there is usually swelling over the bone and
tenderness. In septic arthritis, the affected joint is hot, swollen and tender.

These infections sometimes present as a chronic illness, in which case the
child appears less ill and may not have a fever. Local signs are less marked.
Among bacterial infections, consider tuberculous osteomyelitis when the iliness
is chronic and there are discharging sinuses.

Laboratory investigations

X-rays are not helpful in diagnosis in the early stages of the disease. If septic
arthritis is strongly suspected, introduce a sterile needle into the affected joint
and aspirate the joint. The fluid may be cloudy. If there is pus in the joint, use
a wide-bore needle to obtain a sample and remove the pus. Examine the fluid
for white blood cells and carry out culture, if possible.

Staphylococcus aureus is the usual cause in children aged >3 years. In younger
children, the commonest causes are Haemophilus influenzae type b, Strepto-
coccus pneumoniae, or Streptococcus pyogenes group A. Salmonella is a
common cause in young children in malarious areas and with sickle-cell disease.

Treatment

If culture is possible, treat according to the causative organism and the results
of antibiotic sensitivity tests. Otherwise:

» Treat with IM/IV chloramphenicol (25 mg/kg every 8 hours) in children aged
<3 years and in those with sickle-cell disease.
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» Treat with IM/IV cloxacillin or flucloxacillin (50 mg/kg every 6 hours) in
children aged >3 years. If this is not available, give chloramphenicol.

» Once the child’s temperature returns to normal, change to oral treatment
with the same antibiotic and continue this for a total of 3 weeks for septic
arthritis and 5 weeks for osteomyelitis.

» In septic arthritis, remove the pus by aspirating the joint. If swelling recurs
repeatedly after aspiration, or if the infection responds poorly to 3 weeks of
antibiotic treatment, surgical exploration, drainage of pus, and excision of
any dead bone should be carried out by a surgeon. In the case of septic
arthritis, open drainage may be required. The duration of antibiotic treatment
should be extended in these circumstances to 6 weeks.

» Tuberculous osteomyelitis is suggested by a history of slow onset of swelling
and a chronic course, which does not respond well to the above treatment.
Treat according to national tuberculosis control programme guidelines.
Surgical treatment is almost never needed because the abscesses will
subside with anti-tuberculosis treatment.

Supportive care

The affected limb or joint should be rested. If it is the leg, the child should not
be allowed to bear weight on it until pain-free. Treat the pain or high fever (if it
is causing discomfort to the child) with paracetamol.

6.10 Dengue

Dengue is caused by an arbovirus which is transmitted by Aedes mosquitoes.
Itis highly seasonal in many countries in Asia and South America. The illness
usually starts with an acute onset of fever which remains continuously high
for 2-7 days. Most children recover but a small proportion go on to develop
severe disease. During the recovery period a macular or confluent blanching
rash is often noted.

Diagnosis
Suspect dengue fever in an area of dengue risk if a child has fever lasting more
than 2 days.

W Headache, pain behind the eyes, joint and muscle pains, abdominal pain,
vomiting and/or a rash may occur but are not always present. It can be
difficult to distinguish dengue from other common childhood infections.
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Treatment

Most children can be managed at home provided the parents have reasonable
access to the hospital.

» Counsel the mother to bring the child back for daily follow-up but to return
immediately if any of the following occur: severe abdominal pain; persistent
vomiting; cold, clammy extremities; lethargy or restlessness; bleeding e.g.
black stools or coffee-ground vomit.

» Encourage oral fluid intake with clean water or ORS solution to replace
losses from fever and vomiting.

» Give paracetamol for high fever if the child is uncomfortable. Do not give
aspirin or ibuprofen as these drugs may aggravate bleeding.

» Follow up the child daily until the temperature is normal. Check the
haematocrit daily where possible. Check for signs of severe disease.

» Admit any child with signs of severe disease (mucosal or severe skin
bleeding, shock, altered mental status, convulsions or jaundice) or with a
rapid or marked rise in haematocrit.

6.10.1 Severe dengue

Plasma leakage, sometimes sufficient to cause shock, is the most important
complication of dengue infection in children. The patient is considered to have
shock if the pulse pressure (i.e. the difference between the systolic and diastolic
pressures) is F20 mm Hg or he/she has signs of poor capillary perfusion (cold
extremities, delayed capillary refill, or rapid pulse rate). Hypotension is usually
a late sign. Shock often occurs on day 4-5 of illness. Early presentation with
shock (day 2 or 3 of illness), very narrow pulse pressure (F10 mm Hg), or
undetectable pulse and blood pressure suggest very severe disease.

Other complications of dengue include skin and/or mucosal bleeding and,
occasionally, hepatitis and encephalopathy. However, most deaths occur in
children with profound shock, particularly if the situation is complicated by
fluid overload (see below).

Diagnosis
W Suspect severe dengue in an area of dengue risk if a child has fever lasting
more than 2 days plus any of the following features:

M evidence of plasma leakage

— high or progressively rising haematocrit
— pleural effusions or ascites
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M circulatory compromise or shock

— cold, clammy extremities
— prolonged capillary refill time (greater than 3 seconds)
— weak pulse (fast pulse may be absent even with significant volume
depletion)
— narrow pulse pressure (see above)
M spontaneous bleeding

— from the nose or gums
— black stools or coffee-ground vomit
— skin bruising or extensive petechiae

M altered conscious level
— lethargy or restlessness
— coma
— convulsions
W severe gastrointestinal involvement
— persistent vomiting
— increasing abdominal pain with tenderness in the right upper quadrant
— jaundice

Treatment

» Admit all patients with severe dengue to a hospital with facilities for blood
pressure and haematocrit monitoring.

Fluid management — patients without shock (Pulse pressure >20 mm Hg)

» Give IV fluids for repeated vomiting or a high or rapidly rising haematocrit.

» Give only isotonic solutions such as Ringer's lactate, Hartmanns solution
or 5% glucose in Ringer's lactate.

» Start with 6 ml/kg/hour for two hours, then reduce to 2-3 ml/kg/hour as
soon as possible depending on the clinical response.

» Give the minimum volume required to maintain good perfusion and urine
output. IV fluids are usually only needed for 24—48 hours since the capillary
leak resolves spontaneously after this time.

Fluid management — patients with shock (Pulse pressure F20 mm Hg)
» Treat as an emergency. Give 20 ml/kg of an isotonic crystalloid solution
such as Ringer's lactate or Hartmanns solution over one hour.
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— If the child responds (capillary refill and peripheral perfusion start to
improve, pulse pressure widens), reduce to 10 mi/kg for one hour and
then gradually to 2-3 ml/kg/hr over the next 6-8 hours.

— Ifthe child does not respond (continuing signs of shock), give a further
20 ml/kg of the crystalloid over one hour or consider using 10-15 ml/
kg of a colloid solution such as 6% Dextran 70 or 6% HES (MW 200 000)
over one hour. Revert to the crystalloid schedule described above as
soon as possible.

» Further small boluses of extra fluid (5-10 ml/kg over 1 hour) may need to
be given during the next 24-48 hours.

» Make fluid treatment decisions based on clinical response, i.e. review vital
signs hourly and monitor urine output closely. Changes in the haematocrit
can be a useful guide to treatment but must be interpreted together with the
clinical response. For example, a rising haematocrit together with unstable
vital signs (particularly narrowing of the pulse pressure) indicates the need
for a further bolus of fluid, but extra fluid is not needed if the vital signs are
stable even if the haematocrit is very high (50-55%). In these circumstances
continue to monitor frequently and it is likely that the haematocrit will start
to fall within the next 24 hours as the reabsorptive phase of the disease
begins.

» In most cases, IV fluids can be stopped after 36—-48 hours. Remember that
many deaths result from giving too much fluid rather than too little.

Treatment of haemorrhagic complications

M Mucosal bleeding may occur in any patient with dengue but is usually minor.
It is due mainly to the low platelet count, and this usually improves rapidly
during the second week of illness.

M If major bleeding occurs it is usually from the gastrointestinal tract,
particularly in patients with very severe or prolonged shock. Internal bleeding
may not become apparent for many hours until the first black stool is passed.
Consider this in children with shock who fail to improve clinically with fluid
treatment, particularly if the haematocrit is stable or falling and the abdomen
is distended and tender.

» In children with profound thrombocytopenia (<20 000 platelets/mm3),
ensure strict bed rest and protection from trauma to reduce the risk of
bleeding. Do not give IM injections.

» Monitor clinical condition, haematocrit and, where possible, platelet count.
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SEVERE DENGUE

» Transfusion is very rarely necessary. When indicated it should be given
with extreme care because of the problem of fluid overload. If a major bleed
is suspected, give 5-10 ml/kg fresh whole blood slowly over 2-4 hours
and observe the clinical response. Consider repeating if there is a good
clinical response and significant bleeding is confirmed.

» Platelet concentrates (if available) should only be given if there is severe
bleeding. They are of no value for the treatment of thrombocytopenia without
bleeding and are likely to be harmful.

Treatment of fluid overload

Fluid overload is an important complication of treatment for shock. It can
develop due to:

— excess and/or too rapid 1V fluids

— incorrect use of hypotonic rather than isotonic crystalloid solutions

— continuation of IV fluids for too long (once plasma leakage has resolved)

— necessary use of large volumes of 1V fluid in children with catastrophic
leak.

M Early signs:

— fast breathing

— chest indrawing

— large pleural effusions

— ascites

— peri-orbital or soft tissue oedema

M Late signs of severe overload:

— pulmonary oedema

— cyanosis

— irreversible shock (often a combination of ongoing hypovolaemia and
cardiac failure)

The management of fluid overload varies depending on whether the child is in
or out of shock:

e Children who remain in shock and show signs of severe fluid overload are
extremely difficult to manage and have a high mortality.

» Repeated small boluses of a colloid solution may help, together with high
doses of inotropic agents to support the circulation (see standard textbooks
of paediatrics).

» Avoid diuretics since they will lead to further intravascular fluid depletion.
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SEVERE DENGUE

» Aspiration of large pleural effusions or ascites may be needed to relieve
respiratory symptoms but there is the risk of bleeding from the procedure.

» |f available, consider early positive pressure ventilation before pulmonary
oedema develops.

* |f shock has resolved but the child has fast or difficult breathing and large
effusions, give oral or IV furosemide 1 mg/kg/dose once or twice daily for
24 hours and oxygen therapy (see page 281).

» |f shock has resolved and the child is stable, stop IV fluids and keep the
child on strict bed rest for 24-48 hours. Excess fluid will be reabsorbed and
lost through urinary diuresis.

Supportive care

» Treat high fever with paracetamol if the child is uncomfortable. Do not give
aspirin or ibuprofen as this will aggravate the bleeding.

» Do not give steroids.

» Convulsions are not common in children with severe dengue. But if they
occur, manage as outlined in Chapter 1, page 22.

» |f the child is unconscious, follow the guidelines in Chapter 1, page 22.

» Children with shock or respiratory distress should receive oxygen.

» Hypoglycaemia (blood glucose <2.5 mmol/litre or <45 mg/dl) is unusual
but if present, give 1V glucose as described in Chart 10, page 15.

» |f the child has severe hepatic involvement see standard paediatric textbook
for guidelines.

Monitoring

» In children with shock, monitor the vital signs hourly (particularly the pulse
pressure, if possible) until the patient is stable, and check the haematocrit
3-4 times per day. The doctor should review the patient at least four times
per day and only prescribe intravenous fluids for a maximum of 6 hours at
a time.

» For children without shock, nurses should check the child’s vital signs
(temperature, pulse and blood pressure) at least four times per day and the
haematocrit once daily, and a doctor should review the patient at least once
daily.

» Check the platelet count daily, where possible, in the acute phase.

> Keep a detailed record of all fluid intake and output.
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CHAPTER 7

Severe malnutrition

7.1 Diagnosis 174 7.4.10 Malnutrition in
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Severe malnutrition is defined in these guidelines as the presence of oedema
of both feet, or severe wasting (<70% weight-for-height/length or <-3SD?), or
clinical signs of severe malnutrition. No distinction has been made between
the clinical conditions of kwashiorkor, marasmus, and marasmic kwashiorkor
because the approach to their treatment is similar.

2 SD = standard deviation score or Z-score. A weight-for-height of -2SD
indicates the child is at the lower end of the normal range, and <-3SD indicates
severe wasting. A weight-for-height/length of -3SD is approximately equivalent
to 70% of the weight-for-height of the average (median) child. (To calculate see
pages 364-366.)
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7. MALNUTRITION

DIAGNOSIS

7.1 Diagnosis
Key diagnostic features are:

W weight-for-length (or height) <70% or
<-3SD (marasmus) (see page 364).

M oedema of both feet (kwashiorkor or
marasmic kwashiorkor).

If weight-for-height or weight-for-length
cannot be measured, use the clinical
signs for visible severe wasting (see
Figure). A child with visible severe
wasting appears very thin and has no
fat. There is severe wasting of the
shoulders, arms, buttocks and thighs,
with visible rib outlines.

Children <60% weight-for-age may
be stunted, and not severely wasted.
Stunted children do not require
hospital admission unless they have a
serious illness.

Child with
marasmus

7.2 Initial assessment of the severely
malnourished child

Take a history concerning:

M recent intake of food and fluids

W usual diet (before the current illness)
W breastfeeding

M duration and frequency of diarrhoea
and vomiting

M type of diarrhoea (watery/
bloody)

M |oss of appetite

| family circumstances (to
understand the child’s social
background)

M chronic cough ?/O'/J
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INITIAL ASSESSMENT OF THE SEVERELY MALNOURISHED CHILD

W contact with tuberculosis

M recent contact with
measles

M known or suspected HIV
infection.

On examination, look for:
M signs of dehydration

M shock (cold hands, slow  Pjtting oedema on dorsum of foot. After
capillary refill, weak and applying pressure for a few seconds, a pit
rapid pulse) remains after the finger is removed.

M severe palmar pallor

W eye signs of vitamin A deficiency:
— dry conjunctiva or cornea, Bitot’s spots
— corneal ulceration
— keratomalacia

M localizing signs of infection, including
ear and throat infections, skin
infection or pneumonia

M signs of HIV infection (see
Chapter 8, page 199)

W fever (temperature G37.5 °C or
G99.5 ° F) or hypothermia (rectal
temperature <35.5 °C or <95.9 °F)

M mouth ulcers

Bitot’s spot (conjunctival
M skin changes of kwashiorkor: xerosis)—sign of xerophthalmia
— hypo- or hyperpigmentation in a vitamin A deficient child

— desquamation

— ulceration (spreading over limbs, thighs, genitalia, groin, and behind
the ears)

— exudative lesions (resembling severe burns) often with secondary
infection (including Candida).

Note: Children with vitamin A deficiency are likely to be photophobic and will
keep their eyes closed. It is important to examine the eyes very gently to prevent
corneal rupture.
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Laboratory investigation of haemoglobin or haematocrit, if there is severe
palmar pallor.

7.3 Organization of care

» On admission, the child with severe malnutrition should be separated from
infectious children and kept in a warm area (25-30 °C, with no draughts),
and constantly monitored. Washing should be kept to a minimum, after
which the child should be dried immediately.

Facilities and sufficient staff should be available to ensure correct preparation
of appropriate feeds, and to carry out regular feeding during the day and night.
Accurate weighing machines are needed, and records should be kept of the
feeds given and the child’s weight so that progress can be monitored.

7.4 General treatment

Plan of treatment

For triage assessment of children with severe malnutrition and management
of shock, see Chapter 1, page 18. When there is corneal ulceration, give vitamin
A, instil chloramphenicol or tetracycline eye drops and atropine drops into the
eye, cover with a saline soaked eye pad, and bandage (see page 190). Severe
anaemia, if present, will need urgent treatment (see section 7.5.2, page 191).

General treatment involves 10 steps in two phases: initial stabilization and
rehabilitation (see Table 20).

Table 20. Time frame for the management of the child
with severe malnutrition

Stabilization Rehabilitation

Days 1-2 Days 3-7 Weeks 2—6
1. Hypoglycaemia _—
2. Hypothermia _
3. Dehydration _—
4. Electrolytes »
5. Infection >
6. Micronutrients —— N0 ifoN ——————— P with iron ——p
7. Initiate feeding >
8. Catch-up growth —_»
9. Sensory stimulation >
10. Prepare for follow-up B
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HYPOGLYCAEMIA

7.4.1 Hypoglycaemia

All severely malnourished children are at risk of hypoglycaemia and,
immediately on admission, should be given a feed or 10% glucose or sucrose
(see below). Frequent feeding is important.

Diagnosis

If there is any suspicion of hypoglycaemia and where blood glucose results
can be obtained quickly (e.g. with dextrostix), this should be measured
immediately. Hypoglycaemia is present when the blood glucose is <3 mmol/l
(<54 mg/dl). If the blood glucose cannot be measured, it should be assumed
that all children with severe malnutrition have hypoglycaemia.

Treatment
» Give the first feed of F-75 if it is quickly available and then continue with 2—
3 hourly feeds.

» |f the first feed is not quickly available give 50 ml of 10% glucose or sucrose
solution (1 rounded teaspoon of sugar in 3'/2 tablespoons of water) orally
or by nasogastric tube, followed by the first feed as soon as possible.

» Give 2-3-hourly feeds, day and night, at least for the first day.

» Give appropriate antibiotics (see page 182).

» If the child is unconscious, treat with 1V 10% glucose 5 mi/kg or, if

unavailable, 10% glucose or sucrose solution by nasogastric tube (see page
315).

Monitoring

If the initial blood glucose was low, repeat the measurement (using fingerprick

or heelprick blood and dextrostix, where available) after 30 minutes.

e If blood glucose falls <3 mmol/1 (<54 mg/dl), repeat the 10% glucose or
sugar solution.

e |fthe rectal temperature falls <35.5 °C or if there is deterioration in the level
of consciousness, repeat the dextrostix measurement and treat accordingly.

Prevention

» Feed 2 hourly, starting immediately (see /nitial refeeding, page 184) or, if
necessary, rehydrate first. Continue feeding throughout the night.
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HYPOTHERMIA

7.4.2 Hypothermia

Diagnosis

M Ifthe axillary temperature is <35 °C (<95 °F) or does not register on a normal
thermometer, assume hypothermia. Where a low-reading thermometer is
available, take the rectal temperature (<35.5 °C or <95.5 °F) to confirm the
hypothermia.

Treatment
» Feed the child immediately (if necessary, rehydrate first).

» Make sure the child is clothed (including the head), cover with a warmed
blanket and place a heater (not pointing directly at the child) or lamp nearby,
or put the child on the mother’s bare chest or abdomen (skin-to-skin) and
cover them with a warmed blanket and/or warm clothing.

» Give appropriate antibiotics (see page 182).

Monitoring

 Take the child’s rectal temperature 2-hourly until it rises to more than 36.5 °C.
Take it half-hourly if a heater is being used.

e Ensure that the child is covered at all times, especially at night. Keep the
head covered, preferably with a warm bonnet to reduce heat loss.

» Check for hypoglycaemia whenever hypothermia is found.

Prevention

» Feed the child 2-hourly, starting immediately (see Initial refeeding, page
184).

» Always give feeds through the night.

» Place the bed in a warm, draught-free part of the ward and keep the child
covered.

» Change wet nappies, clothes and bedding to keep the child and the bed dry.

» Avoid exposing the child to cold (e.g. after bathing, or during medical
examinations).

» Let the child sleep with the mother for warmth in the night.
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DEHYDRATION

7.4.3 Dehydration

Diagnosis

Dehydration tends to be overdiagnosed 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 alone. Assume that all children with watery diarrhoea may have some
dehydration.

Note: Low blood volume can co-exist with oedema.

Treatment

Do notuse the IV route for rehydration except in cases of shock (see page 18).
Standard WHO-ORS solution for general use has a high sodium and low
potassium content, which is not suitable for severely malnourished children.
Instead, give special rehydration solution for malnutrition, ReSoMal (see recipe
below, or use commercially available ReSoMal).

» Give the ReSoMal rehydration fluid, 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.

The exact amount depends on how much the child wants, volume of stool
loss, and whether the child is vomiting.

» |f rehydration is still occurring at 6 hours and 10 hours, give starter F-75
(see recipes on page 186) instead of ReSoMal at these times. Use the same
volume of starter F-75 as for ReSoMal.

Ingredient Amount
Water 2 litres
WHO-0RS One 1-litre packet*
Sucrose 50¢
Electrolyte/mineral solution™* 40 ml

* 2.6 g sodium chloride, 2.9 g trisodium citrate dihydrate, 1.5 g potassium chloride, 13.5 g
glucose.

** See page 180 for the recipe for the electrolyte/mineral solution. If you use a commercially
prepared electrolyte and mineral powder, follow the manufacturer’s instructions. If these
cannot be made up, use 45 ml of KCI solution (100 g KCI in 1 litre of water) instead.

ReSoMal contains approximately 37.5 mmol Na, 40 mmol K, and 3 mmol Mg per litre.
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Formula for concentrated electrolyte/mineral solution

This is used in the preparation of starter and catch-up feeding formulas
and ReSoMal. Electrolyte and mineral powders are produced by some
manufacturers. If these are not available or affordable, prepare the
solution (2500 ml) using the following ingredients:

g mol/20 ml
Potassium chloride: KCI 224 24 mmol
Tripotassium citrate 81 2 mmol
Magnesium chloride: MgCl,. 6H,0 76 3 mmol
Zinc acetate: Zn acetate.2H,0 8.2 300 pmol
Copper sulfate: CuS0,. 5H,0 14 45 ymol
Water: make up to 2500 ml

If available, also add selenium (0.028 g of sodium selenate,
NaSe0,.10H,0) and iodine (0.012 g of potassium iodide, KI) per 2500
ml.

¢ Dissolve the ingredients in cooled boiled water.

e Store the solution in sterilized bottles in the fridge to retard
deterioration. Discard if it turns cloudy. Make fresh 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, give K,
Mg and Zn separately. Make a 10% stock solution of potassium
chloride (100 g in 1 litre of water) and a 1.5% solution of zinc acetate
(15 g in 1 litre of water).

For the oral rehydration solution ReSoMal, use 45 ml of the stock KCI
solution instead of 40 ml electrolyte/mineral solution

For milk feeds F-75 and F-100, add 22.5 ml of the stock KCI solution
instead of 20 ml of the electrolyte/mineral solution to 1000 ml of feed.
Give the 1.5% zinc acetate solution by mouth 1 mi/kg/day. Give 0.3 ml/
kg of 50% magnesium sulfate intramuscularly once to a maximum of
2ml.
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