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1. INTRODUCTION

Acute respiratory infections and diarrhoea are the commonest causes of death in
children. Of the 14 to 15 million children under 5 years of ape who die each year, four
million die of acute respiratory infections (ARI}, and two-thirds of the children who die are
infants. More than 90% of all these deaths occur in developing countries, whare children
under five represent about 157 of the total population and contribute over 50% of all
deaths. Thus, a child dies from an acute respiratory infection every elight seconds. Most of
the deaths from acute respiratory infection are caused by pneumonia (1,2).

Lung puncture studies in children in developing countries indicate that most cases of
severe pneumonia are caused by bacteria (3,4)., This coutrasts with the situation in
developed countries, where most cases of pneumonila appear to be caused by viruses. Clinical
experience and a few studies in developing countries indicate that early treatment with
antibiotics reduces the mortality from pneumonia (5,6,7).

Undoubtedly, more regearch iz needed to determine the aetiology of pneumenia, how to
prevent it, and how to manage 1t. However, it is now time to apply what 1s already known
about the treatment of pneumonia in children, It is probable that the key Lo reduclng
mortality is to give antibiotics to children with pneumonia at an earlier stage of the
illness; this will require a strengthening of peripheral health services,

Frotocols have been developed, based on the best available scientific evidence, to guide
health workers in the management of children with acute respiratory infections, Different
guldelines have been developed for community health workers (less than 6 months training),
for workers at first level health facilities (6 mouths to 2 years training), and for doctors
working at small hospitals where x-ray and laboratory facilities are limited (8). The
guidelines for doctors are summarised im Table 1, Detailed protocols are included in the
Annex at the end of this deocument, and will also be available as a separate booklet entitled
“A Manual for Doctors”.

Table 1 - The main criteria for decision making in the case management of ARI
in children in developing countries

1, Most children with cough do not need antibiotics.

2. Cough and fast breathing - give outpatient treatment with either intramuscular procalne
penicillin, or oral amoxycillin, ampicillin or cotrimoxazole.

3. Cough with chest indrawiag (but with no wheeze}; admit to hospital and give benzyl
penicillin Intramuscularly every 6 hours,

4, Cough and ¢cyanosis or not able to drink: admit and give chloramphenical intramuscularly,
then orally.

2, THE CLINICAL FINDINGS THAT HELF TO DECIDE MANAGEMENT

Most fatalities from acute respiratory infections are caused by pneumeonia, and most
children with pneumonila present with cough, It is therefore important to be able to decide
which children with cough need antibiotie therapy, and whieh children need to be admitted to

haspital.

* The main putpose of the history and examination is not to make a diagnosis, but to decide
an management.

*  The smallest possible number of criteria should be used to make each decision ahout

managemnent.
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For example, we cught not to make a list of all the clinical findings in pneumonia and
then say that pneumonia is treated with antibiotics. We should say that most children with a
cough do not need antibiotics, but if a child with a cough is breathing fast then he should
be treated with an antibiotic.

2.1 Which children with cough should be treated with an antibiotic?

Cough is a very common symptow. Many children have at least a mild cough fer a
significant part of the first year of their life, Clearly, they should not all be given
antibiotics: this would be expensive and wasteful, and would encourage the emergence of
bacteria resistant to antibiotics.

A number of clinical signs have been guggested as an indication of the need for
antibiotics in a child with cough: tachypnoea, fever, toxic appearance, purulent sputum,
crepitations, nasal flaring, intercostal recession, grunting, poor feeding and ¢yanosis,
There have been few prospective studies to determine which of these signs best predict the
presence of pneumonia and the need for antibiotic therapy. Leventhal (9) studied clinical
signs and chest X-ray findings in American children with respiratory illness. Shann (10)
studied paedlatric outpatients with cough in Papua New Guinea. -

The findings of these two studies (9,10), in very diffevent populations, were very
similar: tachypnoea was the best clinlecal predictor of pnevmonia, and a history of rapid
breathing was almost as good as actually counting the respiratory rate. Tn the Papua New
Guinea study, a respiratory rate of over 30 breaths per minute was found to be the best
definition of tachypnoea, Nasal flaring, intercostal recession, cyanosis, grunting and
failure to feed may all oceccur in severe pneumonia — a child with any of these signs certalnly
needs antibiotics, but tachypnoea should indicate the need for antiblotics before these other
signs develop.

Certain signs should not be used to decide whether to give antibiotics to a ¢hild with a
cough, Fever was not a good indication of the presence of pneumonia in either study:
children with viral infections often have a high temperature, while many children with
bacterial pneumonia do not have a fever. Toxic appearance is a rather vague sign and was
inferior to tachypnoea as an index of pneumonla in both studies, The presence of purulent
sputum 15 a very poor sign In young children, because they swallow their sputum rather than
spit it out, Crepirations are difficult to hear in small children, and they are not the most
treliable sign even for doctors skilled in the use of a stethoscope. Many health workers
cannot use a stethoscope properly,

At this time, the presence of tachypnoea {over 50 breaths per minute) or a higtory of
rapid breathing appear to be the best predictors of the need for antibiotic therpay in 2
child Wwith cough. To count accurately how fast a child is breathing, he should be awake and
quiet. This may seem difficult to achieve, but the necessary skill can be learned with
practice,

2,2 Which children with cough should be admitted?

Children whe present with chest indrawing are more likely to have serious bacterial
pnecumonia and they are more likely to die than are children without this sign. Evidence from
Papua New Guimea suggests that chest indrawing imdicates more rellably than tachypnoea, fever
or crepitations which children need admission to hospital (10). Cautrion is necessary in
evaluating chest indrawing when wheezing is present, Children with even a mild wheeze may
have chest indrawing. So, if wheeze is present, respiratory rate (over 530 per minute) rather
than chest indrawing should be used to select children who need referral or admission.

Wheeze is not always audible without a stethoscope, but experience has shown that health
workers can learn to recognize wheeze in most cases by watching the child breathe,
Auscultation is not necessary. A child with wheeze takes longer to breathe out than normal,
and has to make an effort to do so. Very young normal babies occasionally have slight chest
indrawing because their chest wall is soft; however, with experience, health workers can
identify these children because of the absence of other signs of illness.
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The highest fatality occurs in children with pneumonia who are either cvancsed or not

able to drink, The presence of either of these sipgns indicates am urgent need for sdmission
and intensive therapy. These children almost always have chest Iindrawing.

3. WHICH ANTIBIOTIC SHOULD BE USED TO TREAT PNEUMONIA IN A CHILD LESS THAN FIVE YEARS OLD?

Lung aspirate studies of children with pneumonia have shown that the causative bacreria
are usually Streptococcus pneumoniae or Haemophilus influenzae (3,4). Antibilotics used to
treat pneumonia in children less than five years old must therefore be active against
S. pneumoniae and H, influenzae, Staphylococcus aureus cauges a small proportiom of
pneumonias in untreated children, and a larger proportion when the children studied have
already had antibioriec treatment,

3.1 Oral antibiotics

If an oral antibiotic is to be used to tteat a child with pneumonia at home, the best
choice is cotrimoxazole or amoxyceillin or ampieillin, Other drugs are less effective or have
undesirable side effects.

Cotrimoxgzole is usuwally effective against 5. pneumoniae, H, influenzae and 8, aureus.
It is cheap and can be given twice a day, or perhaps even once a day at double the usuval
dose. Bide effects are uncommon, but may be serious (agranulocytosis, Stevens—Johnson
syndrome), Cotrimoxazole has the advantage that it is active agaiust chlamydis anmd
poeumocystis, which may be important causes of pneumonia in infants in developing countries
(11}, Cotrimoxazole has poor activity against Streptococcus pyogenes, Trimethoprim alone is
slightly cheaper and causes fewer gide—affects, but it is only hacteriostaric against some
H, influenzas and there is concern that resistance might develeop rapidly if trimethoprim
alone were widely used., In many areas of the world, H, influenzae is now often resistant to

sulphonamides.

Borh ampicillin and amoxyecillin were almost always active against both 5. pneumoniae and
H. influenzae in the past. Although over 20% of H. influenzae are now resistant to these
drugs in some developed countries, resistance may be less common in developing countries,
where ampicillin has been less widely uged (e.g. it is very uncommon in Papua New Guinea,
despite the fact thar pneumococedl commonly have reduced sensitivity to penicillin in that
country) (12). Amoxycillin is better absorbed than ampicillin: a lower dose can be used, it
only needs to be given 3 times a day (ampicillin should be given 4 times a day), and
gastrointestinal side-effects are slightly less common. Because of the lower daily dose of
amoxycillin, the cost of a course of the two drugs is similar.

There has been little experience with erythromycin for the treatment of pneumonia in
infants {13). Erythromycin is effective against Chlamydia trachomatis and Mycoplasma
preumoniae, which cause some cases of pneumonia in childrem (11), but it has poor activity
against H, influenzage, it often causes gastrolntestinal slde—effects in children, it has to
be given every six hours, it is only bacteriostatic, and resistance can emerge during therapy.

Chloramphenicol is bactericidal against H. influenzae and most strains of 5. pneumoniae
(14), and it is bacteriostatie against 3., aureus, It should be used to treat only very
severe pneumonia in hospital impatients because of the risk of fatal agranulocyrosis, 1In a
severely ill patient the risk of agranuloceytosis (less than one in 20,000) 15 aceeptable,

The absorption ef oral cloramphenicol may noet be adaquate in some malnourished children
in developing countries, perhaps due to low levels of pancreatic lipase from malnutrition

{15). Pancreatic lipase is needed to hydrolyse chlovamphenicol palmitate to chloramphenicol
bafore it can be absorbed,

The oral cephalosporins are expensive and most of them are ineffective against H.
influenzae, The tetracyclines are effective against H, influenzae and most 5. pneuEEhiae,
but they should not be used in children under eight years of age because of their effect on
teeth and bones. Phenoxymethylpenicillin (penieillin V), unlike benzyl penicillin, has
little effect on H, influenzae and should not be used to treat pneumonia in infants (16},
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3.2 Parenteral antibiotlcs

Benzyl penicillin is active against both 5. pneumoniae and H. influenzae, §, pneumoniae
was previously always very sensitive to penicillin (MIC 0,05 microgram/ml), and although
5. pneumoniae shows reduced sensitivity to penicillin (MIC 0.1-1 microgram/ml) in some
countries, complete resjstance is still very rare. Although it is widely thought that
H. Influenzae is resistant to penicillin, it is actually almost as sensitive to benzyl
penlcillin as it is to ampleillin (16); but it 1s not seusitive to penicillin V. Stralns of
i, influenzae resigtant to ampicillin are also resistant to benzyl penieillin but, as
discussed above, betalactamase production by H, influenzae may not be common in developing
countries, Procaine penicillin and benzathine penlcillin are compounds that slowly release
benzyl penicillin., The serum level achieved is lower. Fenicillin levels with precaine
pentcillin are adequate (17), but with benzathine penicillin, levels are so lew (1) that
they are unlikely to be effective against H. influenzae (MIC usually 0.5-~1 microgram/ml), or
against strains of 5., pneumoniae with reduced seasitivity to penicillin (MIC 0.1-1
ricrogram/ml), Furthermore, widespread use of benzathine penicillin might lead to the
emergence of penicillin-resistant organisms, due to the prolonged low levels of penicillin.
Resistance occurred in Papua New Guinea after widespread use of oily procaine penicillin with
aluminium monosterate (19).

Chloramphenicol has already been discussed under oral antibiotlcs, Contrary to
conventional wisdom, this drug is well absorbed after intramuscular administration (15). %t
can, of course, also be given Intravencusly,

The cephalosporins are expeusive, and the few that are active against H. influenzae are
very expensive indeed. The aminoglycosides (e.g. gentamicin) are ineffective against
5. pneumoniae, they are expensive, and they may mask the diagnosis of tuberculosis.
Methicillin, cloxacillin, nafeillin and oxacillin are expensive and have very poor activity
against H. influenzae — they should only be used for staphyleococcal pneumonia in centres
where X-ray or culture facilities are available to establish the diagnosis.

3.3 Preumonia — outpatient treatment

The cholce seems to be between:

Procalne penfcillin - 50,000 u/kg fntramuscularly once each day for 5 days
Amoxyelllin - 15 mg/kg/dose orally, three times a day for 5 days
Ampicillin — 25 mg/kg/dose orally, four times a day for 5 days
Cotrimoxazole - sulphamethoxazole 20 mp/kg/dose and trimethoepriw

4 mg/kg/dose orally, two times a day for 5 days

Intramuscular injections of procaine penicillin are raliably absorbed even by an 111
¢hild who may vomit oral medication, each dose can be supervised by a health worker, and
there is a reasonmable chance of cure from just one or two doses if the child does not attend
for further treatment, On the other haud, oral antibiotics can be used wuch more easily by
peripharal health workers, because the zkills and equipment for giving Injectlons are not
required,

3.4 Severe pneumonia (inpatients)

It seems sensible to give parenteral therapy to children with gevere pneumonia, at least
until they begin to improve. The logical choice is benzyl penieillin, at least 23,000
u/kg/dose (and preferably 50,000 u/kg/dose) IM every six hours, Intramuscular ampicillin ie
also effective, but it 1s more expensive, When a child starts to recover (usually after two
to three days), therapy can be changed to procaine penicillin, or oral amoxycillin,
ampicillin or cotrimoxazole and the c¢hild discharged from heospital.

3.5 Very severe pneumonia {inpatients)

Chloramphenicol iz clearly the drug of cholce for children over two months of age with
very severe puneumonia, It is effective against both 8. pneumoniae and _H. Infuenzae {(14) and
resistance is rare. Chloramphenicol is also effective for meningitis, which ls common in
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children with severe pneumonia (20). Large randomised prospective controlled trials in Papua
New Guinea children have shown that chloramphenicol alone is as effective as combined thevapy
with chloramphenicol plus peniclillin (21). Chlorauwphenicol ig given ss 25 mg/kg/dose every
six hours, It is given intramuscularly until the child starts to recover {usually after 2-3
days), then orally as chloramphenicol palmitate suspension,

3.6 Staphylococcal pneumonia and neonatal pneumonia,

Chloramphenicol is often effective in Staphyleococeal ppneumonia. Howaever, this pneumconia
is most effectively treated with a penicillinase-resistant penicillin {e.g. cloxacillin,
oxacillin or nafecillin) either alome or with gentamicin,

Neouatal pneumonia should be treated with penicillin (or ampieillin) plus an
aminoglycoside {(gentamicin) since chloramphenicol i1s toxic to neonates and only
bacteriostatic against eoliforms, which are a common cause of pneumonia in this age group.

3.7 Tuberculosis
The possibility of tuberculosis should be considered in any child with a cough that does

not respond to penicillin, chloramphenicol or cotrimoxazole. Note that the diagnosis of
tuberculosis may be masked by the use of an aminoglycoside,

4, SUPPORTIVE THERAFY

4.1 Oxygen

Oxygen is expensive and supplies are limited in many countries. If supplies are Limited,
oxygen should be given only to children who are certain to henefit; that is, childrea who
are cyanosed, and children who have wheeze and a respiratory rate of 70/minute or more, If
supplies are plentiful, oxygen can be given to other children who are geverely £11 with
pneumonia — those who are too ill to drink, and those who have severe chest Indrawing., It
should NOT usually be given to children with stridor, because it may mask the signs of
obstruction,

Oxygen should be given by intranasal catheter at one litre per minute. Special low-flow
flowmeters are helpful to achieve this, A flow rate that 1s too high is wasteful and may
cause gastrie dilatation. The catheter should be inserted to a depth equal to the distance
between the tragos (the small pilece of cartilage just in front of the external auditory
meatus) and the lateral edge of the nose. If the catheter is inserted too far, it may enter
the cesophagus and cause gastric dilatation and respiratory embarrassment. If a nasopastric
tube is required for feeding, it should be inserted through the same nostril as the oxygen
catheter, and the other nostril should be kept clear of mucus, Humidificarion of the oxygen
iz desirable, but care must be taken that the water is changed each day, and the coatainer
and catheter should be carefully cleaned and dried at least twice a week to reduce the risk
of bacterial contamination.

4.2 Feeding and fluids

Breast feeding should be contimued., If the child is unable to suck because of dyspnoea,
the mother should express her milk and feed it by cup and spoon.,

Encourage the child to drink especlally If he is thirsty, dehydrated, or also has
diarrhoea,

Children with dyspnoea may be unwilling or unable to drink, If a child is dehydrated and
not drinking, give Iintragastric fluids, Give intravenous fluldgs only if the ¢hild is in
shock., It is very important not to give too much intragastric or intravenous fluid,

Children with pneumonia may secrete more antidiuretic hormone thanr normal, They easily
become overlpaded with fluid, which can cause pulmonary ocedema and contribute to respiratory
failure (22,23),
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Encourage the child to eat small, frequant feeds, However, anorexiz is common with acute

respiratory infections, and it may not be possible to persuade the child to eat wmere than a
lictle, A child should not be forced to eat,

4.3 C(learing the nose

Many infants canmnot breathe through their mouth and a simple blocked nose may cause
respiratory distress, and some difficulty breast feeding. A child who has only a blocked
nose tries to suck, however, and behaves differently from a child whe is anorexic or too ill
to fead:

- gently suck out the nose with a 10 FG catheter 1f you have a suction machine (do not
use more than 200 nmHg pressure):

- or suck out the nose with a 10 ml syringe (make sure there is no needle on the
syringe);

=~ gleaning the nestrils with cotton wool is not very effective, Putting salt solutlon
in the nose may make the baby choke and is not very effecrive;

— mothers of children with mild ARI can be shown how to clear the child's nose at home
with a plece of soft cloth or tissue twisted into a wick, The wick can be wmoistened
1f the nasal secretions are very dry.

4.4 Thermal envirooment

It is important not to overheat or chill a child with pneumonia. Heat stress and cold
stregs can both increase a child's oxygen consumption two or threefold (24), increase carbon
dioxide production, and precipitate respiratory faillure, It is widely appreciated that a
child with a respiratory lafection should act be allowed te become chilled, but 1t is just as
dangerous to overdress and overwrap the child, An infant with pneumonia should be nursed
lightly clothed in a warm room (20-25°C). Proper temperature control is much more important
than humidification of the air,

4.3 Treating fever

Experimental evidence suggests that moderate elevation of body temperature (up to
39-40°C) improves the body's defences against infection (28,29). However, very high fever
increases oxygen consumption and may cause convulsions. 1In a malarious areas, give
antimalarials to any febrile child. The most effective way to reduce fever from other causes
is paracetamol (30)., It Lz not necessary to give paracetamol unless the child's temperature
is over 38,5°C, Paracetamol is preferable to agpirin because it has fewer aide effects and
does not predigpose children to Reye's syndrome.

Children should not be sponged with cold or tepid water, because this is very
uncomfortable, not very effective and greatly increases oxygen consumptlon (which may
precipltate regplratory fallure in a child wirh pneumonia).

4.6 Humidification of the air

This has been shown not to influence the duration of hospitalization of children with
pneumonia (25)., This is not surprising, because iunspired air is completely saturated with
water vapour by the time it reaches the carina (26), However, warm water vapoutr may provide
some symptomatic relief to a child with wmild stridor.

4.7 Cough medicines

Expectorants, cough suppressants, mucolytics, decongestants and antihistamines are
expensive and ineffective or even harmful in pneumonia (27). Yet most families expect their
children to be given some medicine. If a cheap, safe cough mixture is required, mix 20 ml of
concentrated peppermint water and 5 ml of solution of amaranth (or other sultable colouring)
in 2 litres of 1% ammonium chloride; the dose is one teaspoon (5 ml) four times a day.
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Ineffective supportive therapy should not be encouraped, since it may distract people
from the helpful actions that might save a chlld's life.

5. SOME CAUSES OF COUGH OQTHER THAN PNEUMONTA

5.1 Cough with wheeze {Brouchiolitls and asthma)

The first epidose of wheezing in a child under 12 months old is usually caused by
bronchiolitis, DBronchiolitis is a viral infection of the bronchicli and mild cases should
not be treated with antibiotics. More severe cases should probably receive antibilotics
because of the difficulty in clinically excluding secondary bacterial infectiom, which may be
common in developlug countries.

Criterisg for treatment with antibiotics should be the same as for pneumonia; give an
auntibictic if there is tachypnoea, This will mean that some children with bronchiolitis will
be given antibicotics unnecessarily, but this is probably worthwhile 1f it means that
antiblotics are given to children with bronchielitis plus bacterial secondary infectiomn, and
to children with pneumonia who have a wheeze. The most important treatment for severe
bronchiolitis is oxygen (for children breathing more than 70 times a minute). The value of
bronchodilators iun the treatwent of bronchiolitis is controversial, especially in children
under one year of age (31).

The first episode of wheezing in a child over 18 months old is usually caused by asthma,
Children with recurrent episodes of cough with wheeze, and children with chronie cough, may
also have asthma. Asthma 15 an uncommou cause of death in children in developing countries.
Asthma does not require treatment with antibiotics (32); the appropriate therapy is oral or
nebulised bronchodilators, such as salbutanol - you can deliver nebulised sympathomimetics to
4 small child cheaply and effectively with a foot pump (33). Although most ¢hildren with
asthma ¢an be treated as outpatients, a child with an acute attack may need te bhe referred to
a health facility (often a hospital) where alternative bronchodilators are available, and
where the child's response to treatment can be assessed,Failure to respond is an indication
for admission for more intensive therapy - for example with intravenous aminophylline,
Management protocals for severe asthma vary from country to country,

Another cause of acute or chronic wheeze which should be counsidered is a foreign body in
the airway. A history of aspirvation is usually obtained in these cases, The child should be
referred to a surgeon who can do a bronchoscopy.

5.2 Croup

Stridor is caused by inflammation of the epiglottis, larynx or trachea.

In industrialised countries, stridor is usually due to simple viral croup, which is
caused by parainfluenza, influenza, rhine or respiratory syncytial viruses, In most
developing countries is less often caused by these viruses, and children with stridor usually
have measles {in some countries), diphtheria (in some countries), bacterial croup (34},
foreign hody or a congenital malformation. Bacterial croup can invelve the epiglottis (acute
epiglottitis, which is usually caused by H. influenzaes), or the trachea (tracheitris, which is
usually ecaused by 5, aureug, or 5. pneumoniae), In bacterial croup, there may be coplous
purulent sputum, high fewver, severe alrways obatruction and a prolonged course, Children
with bacterial ecroup should be treated with an antibiotic such as chloramphenicol;
tracheostomy is usually necessary. Children with diphtheric croup should be given 40,000
units of diphtheria antitoxin and procaine pemicillin intramuscularly; tracheostomy is often
necessary, Since the common causes of stridor differ preatly from countyy to country,
managenent protocels for stridor will also vary.

5.3 Pertussis (whooping cough)

The main emphasis should be on the prevention of this disesase by immunization., Treatment
of severe cases consists primarily of oxygen, gentle suction and maintenance of hydration and
nutrition, There is no evidence that cough suppressants (such as phenobarbitone) or
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antibiotic therapy alter the course of established pertussisz. The plaece of salbutamol
(35,36) and steroids (37,38) is unclear. Erythromycin estokite and chloramphenicel may
nodify the course of pertussis 1f they are given early in the illness (39) and may prevent
transmission of the organism, provided they ate given for 14 days (40). Amplciliin is
ineffective in both treating the illness and preventing transmission.

5.4 Tuberculosis

Tuberculosis should be suspected in any child who has a chronic cough, persistent fever
of unknown cause, enlarged lymph nodes or maluutrition. The presence of a household contact
with tuberculosis gives strong support to the diagnosis. Appropriate investigations Lnclude
a chest X-ray, tuberculin (Mantoux) test, and microscopy and culture of material such as
lywph nodes, gastric aspirate, pleural fluid, ascites or cerebrospinal fluid, Childrean with
tuberculosis usually have many fewetr bacilll present than adults (41); comsequently drug
resistance rarely develops during therapy in children, but it is harder to isolate
M, tuberculosis and prove the diagnosis,

Standard therapy for children with tuberculosis is isoniazid and thiacetazone daily for
12 montheg, plus streptomycin dally for the first 1 or 2 months. Short course therapy for
tuberculosis ig more expensive and there i1s litrle experience with it in children; however,
a regimen that is likely to be effective Iis isoniazid, rifampicin and pyrazinamide daily for
the first 2 months (42) followed by isconiazid and rifamplcin daily or twice weekly for a
further 4 months. An alternative regimen Is isoniazid, rifampicin and pyrazinamide daily for
the first 2 months then isoniazid and thiscetazone daily for 6 months, With either of these
short course regimens, streptomycin should be givew in addition to isoniazid, rifampicin and
pyrazinamide for the first 2 months if the child is very sick, or if he comes from an area
where isoniazid resistance is common (42).

6. COUGH FOR MORE THAN THIRTY DAYS

6.1 Parsictent pneumonia

Occaglonally pneumonia does not resolve despite a complete course of antibiotic therapy.
Check that the treatment prescribed has actually been given. Exclude asthma (wheeze), which
is a common cause of this problem,

Suspect tuberculosis {fever, lymphadenopathy, malnutrition, household contact), foraeign
body (history of ingestion, wheegze, stridor, haemoptysis), heart fallure (murmur,
cardiomegaly, hepatomegaly, tachycardia) or staphylococcal pneumonia (pneumatocoeles, lung
abscess, empyema, history of measles). Chlamydia and puneumocystis may cause perslatent
pneumonia with tachypnoea, crepitations, hyperinflation and diffuse patehy chest X-ray
changes; but rarely fever or wheeze (11).

1f foreign body, heart fallure apd staphylococcal pneumonia seem unlikely, consider
giving cotrimoxazole in high doses (trimethoprim 20 mg/kg/day and sulphamethoxazole 100
mg/kg/day in 3 or & divided doses). If there is no fmprovement after e¢ne or two weeks of
cotrimoxazole, consider starting TB therapy.

6.2 Pergistent cough (without signs of pneumonia)

Chronic cough such as this may be caused by tuberculosis, pertussis, chlamydia or
preumocystis, but most cases will be due to asthma. The cough may be worse ar night, and
wake up the child and his family.

Tuberculosis is suggested by the presence of unexplained continuing fever,
lymphadenopathy, malnutrition or a household contact with tuberculosis. Consider
arranging for a chest X-ray, tuberculin test and appropriate cultures.

Pertussis is suggested by the presence of paroxysmal coughing, which is often assoclated
with apnoea, a whoop, vomiting or convulsions, Antiblotic therapy will not affect the
course of the illpess. Explain to the mother that the cough will continue for some
weeks, and then slowly get better., Advise her to feed the ehild after each vomit,
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A well child with 3 history of chronie cough at night probably has asthma, even if he
does not have a wheeze gt the time you examine him. Give the child salbutamol, and
explaln to the mother that this treatment should help the child's symptoms, but that it
will not cure the disease. Treatment may be needed for months, or even vears, but most
children eventually "grow out™ of thelr asthma. Antibiotics and antihistamines do not
help.

7. OTHER RESPIRATORY INFECTIONS

7.1 The common c¢old

Antibictlie therapy for the common cold is ineffective and wasteful., Widespread abuse of
auntibiotics will lead to the emergence of resistant bacteria, Antihistamines and
vagoeonstrictors do not alter the course of the illnegs. If the parents demand some
medicine, give the cough mixture discussed in Section 4.7 or immunize the child if he is due
for it. A blocked nose may cause difficulty with breathing and breastfeeding., Show the
mother how to clean out the child's nose with a plece of cloth or tissue twisted into a wick,

7.2 Purulent nasal discharge and sinusitis

Purulent nasal discharge is very common in developing countries, It is not known whether
children with purulent nasal discharge have associated paranasal sinusitis. The diagnosis of
purulent sinusitis is suggested by fever, cough, bad breath, headache and faciazl pain with
tenderness over the sinugses. It i5 not known whether antibiotie treatment for purulent nasal
discharge is beneficlal: most antibioties (dncluding penicillin, ampicillin and
erythromycin) often do not achieve adequate concentrations in nasal mucus, 5o they do not
eradicate bacteria from the neose (43). Of the antibiotics thar do reach an adequate
concentration, sulphonamides are now often ineffective against pneumococcus and haemophilus,
rifampicin is expensive and minocyecline is conttra—indicated in children. A course of
procaine penicillin, awmpicillin, amoxycillin or cotrimoxazole can be given, but treatment
needs to be continued for two weeks,

7.3 Pharyngitis and tonsillitis

Clinical signs, even pharyngeal exudate, are not a reliable guide to the aeticlogy of
pharyngitis (44). 1In faet, it is uncommon to see pharyngeal sxudate in c¢hildren undey five
years of age in developing countries, The presence of a cough makes the dizgnosis of
streptococcal pharyngitis uniikely.

Penicillin may affect the clinical course of streptococcal pharyngitis by shortening the
duration of symptoms siightly, but this illness is usually gself-limiting (44,45,46).
Penicillin therapy probably has little or no effect on the incidence of post—streptococcal
nephritis (47). The wain justification for treating streptoccal pharyngitis with penicillin
is therefore to prevent rheumatic fever. Rheumatic fever is rare in children under five
years of age, even in developing countries {48,49),

There is therefore little justification for antibiotic treatment for pharyngiris in
children less than five years of age, aven if there is purulent exudate., Diphtheria is an
exception. Most children with streptoceoccal pharyngitis do not have any exudate, and
penicillin treatment for all children with pharyngitis (with or without exudate) would result
in widespread use of penicillin for very limited returns. A reasonable compromise might be
to give penicillin to a child of any age with pharyageal exudate and tender cervical
adenitis, and to childrenm aged 5 years or more who have pharyngeal exudate with or without
adenitis, Give one intramuscular injection of benzathine penicillin, or 10 days of treatment
with procaine penicillin or penicillin V (50).

7.4 Otitis media
Acure oritis media Is most commonly a bacterial infection of the middle ear space. The

most common bacterial pathogens are §, pneumoniae and H, influenzae, Acute otitis media is
best dilagnosed with pneumatic otescopy. When an otoscope is not available the health worker
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should disgnose an ear infectlon if there 1s acute onset of ear discharge or sudden ear pailn
in an older child, The present consensus is that antibiotics should be used to treat acute
otitis media. Ear rubbing in bables is not a reliable sign of otitis media, and is therefore
not an indication for the use of antibiotics.

In developlug countries, children with otitis media often present late with chrenic
discharge from one or other ears., In chronic otitis media with preolonged discharge (more
than two weeks), secondary infection with pseudomonas or development of a cholesteatoma limit
the efficacy of antibiotics (51). A chronmically discharging ear can only heal if It is dry.
At a health facility, aural toilet can be performed with mechanical suction (52), or the ear
can be gently syringed with clean water., An alternative, which mothers can learn to do at
home, 1z to roll absorbent paper Iinto a thin wick which is placed in the ear (53). Cotten
cloth can be used 1f absorbent paper is not available, but Lt is not as effective.

Antihistamines and vasoconstrictors are ineffective in both acute and chronic otitils
media (52,54).

8, MANAGEMENT OF RESPIRATORY INFECTIONS BY PRIMARY HEALTH WORKERS

Respiratory infections are a complex group of diseases, caused by many pathogens, which
doctors usually classify on the basis of anatomical location: upper respiratory tract
infeectlon, laryngitis, tracheitis, bronchiolitis, pneumonia and so on. It 1s difficult, even
for doctors, to accurately classify each patiant using this system. Furthermore, each
syndrome has many manlfestationa, for which many different types of management are required.

Primary health workers should be taught a classification of acute respiratory Infections
that relates to the severity of the disease and the management required, rather than the
anatomical region invelved:

- cases that should be admitted to a heatlh centre or a hospital (severe cases)
- cases that do not need to be admirted, but which should be treated with an antibiotic
(moderate cases)

~  cages that do not need antibiotic treatment (mild cases).

Guidelines have been developad for use by community heatlh workers (Table B.1) and for
workers at first level health facilities (Table 8.2). The full protocols and their training
manuals are available from the World Health Organization in Geneva.* Although the protocols
for primary health workers have been kept as simple as possible, they are consistent with the
protocols suggested here for use by doctors working in small hospitals.

*Requests should be addressed to Chief, Respiratory Infections Programme, World Health
Organization, CH-121]1 Ceneva 27, Switzerland.
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Table 8.1 The management of respiratory infections by Community Health Workers
{less than 6 months training)

The prime role of these workers in respect of respiratory infections is to make
antibiotics more readily and quickly available to children with pneumonia, to prevent death.
Community health workers do not need to learn to recognize wheeging, as they are unlikely to
be able to give bronchodilators. They will normally not be able to examine the ear drum or
throat.

Severe; give antiblotic and refer

Cough and CHEST INDRAWING or NOT ABLE TO DRINK
Also refer if a child:
- has convulsions or fits

- or sometimes stops breathing
- or i1s difficult to wake up

- or has severe dyhdration
- or has stridor at rest,
Also vefer for assessment if a child's cough continues for more than 30 days,

Moderate: antibiotics at home

Cough and FAST BREATHING (over 50/min) but no chest indrawing.

Mild: no antiblotles, supportive measures only

Cough with NO fast breathing and NO chest indrawing
Sore throat

Ear discharge

Blocked or runny mnose




WHO/RSD/86,26
page 14

Table 8.2 The management of respilratory infections by workers at first level health
facilities (6 months to 2 years tralning)

In addition to preventing death from pneumonia, these workers may be trained to recognise
and treat wheeze. They may learn to recognise and trear acute otitis media and they may be
able to examine the throat (especially in areas where diphtherila is common).

Severe} glve an antibiotic and refer

Cough and CHEST INDRAWING

Cough and NOT ABLE TO DRINK

Cough and WHEEZE AND FAST BREATHING (more than 50 per minute)}
(give salbutamol 1f child more than 1 year old)

Also vefey if » child:

— has convulsions or fits

- ot sometimes stops breathing
- or is difficult to wake up

= or has severe dehydration

— or has stridor at rest

— ot has a grey membrane on the throat (in areas where diphtheria is common)

Moderate: antibiotics at home

Cough and FAST BREATHING (over 30 per minute) but no chest indrawing.

Acute otitis media {ear pain with inflamed and bulging drum, or ear discharge
for less than 2 weeks)

Pharyngitiz with enlarged and tender neck glands

Mild: no antiblotics, supportive measures only

Coungh with NO fast breathing (less than 50 per minute) and NO chest indrawing

Cough with wheeze with NO fast breathing. (Give salbutamol if child more than
1 year old)

Stridoer which stops when the child is at rest

Red throat (with or without exudate) with NO enlarged and tender neck glands

Ear discharge for more than 2 weeks

Blocked or runny nose

Cough for more than 30 days

Suspect TB (refer), whooping cough (supportive treatment) and asthma (give salbutamol)
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CONCLUSION

Prneymonia is one of the commonest causes of death fin children in the worid:; a child dies
from pneumonia every eight seconds.

Most deaths from pneumonia occutr in children less than 12 months old in the rural areas
of developing countries.

Most fatal cases of pneumonia in children in developing countries are caused by bacteria.
Most of the deaths from pneumonia in children could be prevented by antibiotic therapy.

To prevent the emergence of resistant bacteria, it is most important that antibiotics
only be given when they are really needed.

The presence of tachypnoea (over 50 breaths per minute) 1s the best clinical indication
that a child with 2 cough needs antibiotics,

We need to know more about how to treat children with pneumonia, and we urgently need

vacclnes that will protect young children against the disease, but we already know enough to
substantially reduce the number of children dying from respiratory infections,




WHR/
page

10,

11,

12,

13,

14,

15.

16.

17.

18,

19,

RSD/B6.26
16

REFERENCES

Leowski J, Mortality from acute regpiratory infections in children under five years of
age - global estimates. World Health Statistics Quarterly 1986, 39 (in presa)

World Health Organization, Global Medium-Term Programme, Acute respiratory infections,
Document TRI/ARI/MTP/83.1, Geneva, 1983.

Pioc A, et al. The magnitude of the problem of acute respiratory infections, In: Acute
respiratory infections 1in childhood - Proceedings of an International Workshop, Sydney,
August 1984, Edited by R.M. Douglas & E. Kerby-Eaton, Adelaide, 1985.

Shann F.A., et al. The aetiology of pneumonia in children in Goroka Hospital, Papua New
Guinea. Lancet 1984; 2:537-41,

Eigner F.D., Cough and fever in children, Tropical Doctor 1981; 11;31.

McCord G, Kielman A,A, A successful programme for medical auxiliariles treating childhood
diarrhoea and pneumonia. Tropical Doctor 1978; B8:220-5.

Smith D, et al. Patterus of wmorbidity, mortality and health services wutilization
associated with acute respiratory infection, Asare Valley, 1980-8lL. Proc 18th Ann Symp
Med Soe Papua New Guinea, Port Moreshy, 1982,

WHO: Case management of acute regpiratory infections in children in developing
countries, Document WHO/RSL/85.15, Rev,2 (March 1986),

Leventhal J.M. Clinical predictors of pneumonia as a guide to ordering chest
roentgenograms, Clin Pediatr 1982; 21:730-4,

Shann F,A. et al, Acute lower respivatory tract infections in children: possible

criteria for selection of patients for antibiotic therapy and hospltal admission.
Bulletin WHO 1984; 62;749-33,

Shann F,A, et al, Pneumonia assoclated witrh Infection with pneumocystis, respiratory
syneytlal virus, dilemydia, mycoplasma and cytomegalovirus in children Iin Papua New
Guinea, Brit Med J 1986; 292:314-7,

Shapn F,A. et al. Hsewophilus influenzae resistant to penicillin in Goroka, PNG Med J
1982; 25;23-5.

Fisgcher G.W. et al, Erythromycin for pneumonia — a troublesome recommendation.
Pediatrics 1980; 66;:154=5,

Rahal J.J., Simberkoff M.S8. DBactericidal and bacteriostatic action of chloramphenicol
against meningial pathogens, Antimicrobial Ag Chemoth 1979; 16z 13-8.

Shann F.A., Mackenzie A.H, Inyramuscular chloramphenicel in children., New Engl J Med
1985; 313:410-4 and 1986; 314:45).

Jacobs N,M,, Harris V,J, Acute haemophilus pneumonia in childhood, Amer J Dis Child
1979; 133:603-3.

Shann F.A, et al, Serum levels of penicillin in PNG children. Proc 18th Ann Symp Med
So¢ Papua New Guinea, Port Moresby, 1982,

Kaplan J.M., McCracken G.H, (linical pharmacology of benzathine penicillin G in neonates
with regard to its recommended use in congenital syphilis. J Pediatr 1973; 82:1069-72,

Hansmaon 0. et al, Pneumococci relatively insensitive to penicillin in Australia and
Papua New Guinea. Med J Aust 1974; 2:353-0.




20.

21.

22.

23.

24,

25.

26,

27.

28.

29.

30,

31.

32,

33.
34.

35,

36,

37.

38,

39.

40,

41.

42,

WHO/RSD/86.,26
page 17

Biddulph J, et al, Purulent meningitis in Papuan childrern, PNG Med J 1968; 11:23-9.

Shann F.A. et al. Chloramphenicol alone versus chloramphenicol plus penicillin for
severe pneumonia in children, Lancet 1985; 2:684-686,

Rivers R.P.A, et al., Inappropriate secretion of antidiuretic hormone in infants with
regplratotry infections. Arch Dis Child 1981; 56:358-63.

Shann F.A., Germer 5. Hyponatraemiz assoclated with pneumonia or bacterial meningitis,
Arch Dis Child 1985; 60:963-6.

Hey E.N,, 0'Connell B. Oxygen consumption and heat balance in the cot-nursed baby. Arch
Dis Child 1970; 45:335-43,

Kelseh R,C. et al. Mist therapy in lower respiratory tract infection. Amer J Dis Child
1965; 109:495-9,

Barnes P.K. Principles of lung ventilators and humidification., In: Scurr C.
Feldman S. Scientific Foundations of Anaesthesia. 3rd ed., Helnemann 1982:539.

Irwin R.5. et al. Cough: a comprehensive review. Arch Interm Med 1977: 137:1186-91,
Kluger M.J. Fever, Pediatrics 1980; 66:720-4,

Atkins E. Treatment of fever, WNew Eagl J Med 1983; 309:925.

Bunter J. Study of antipyretic therapy in current use., Arch Dias Child 1973; 48:313-5,
Silverman M. Bronchodilators for wheezy infants? Arch Dis Child 1984; 59:84~7,

Graham V.A.L, et al. Routine antibiotiecs in hospital management of acute asthma, Lancet
1982; 1;:;418-21,

Shann F.A. et al. Nebulised sympathomimetics in childhood asthma. Lancet 1981; 1:329.
Liston S5.L. et al. Bacterial tracheitis, Am J Dis Child 1983:; 137:764-7.

Feltola H. Michelsson K. Efficacy of salbutamol in treatment of Infant pertussis
demonstrated by sound spectrum analysis. Lancet 1982: 1:310-2,

MeKendrick G.D.W., Raychouldhury 5.C. Management of whooping cough. Lancet 1977;
2:1083,

Zovmboulakis D, et al. Steroids in treatment of pertussis. Arch Dis Child 1973;
48:31-4.,

Chandra H. et al. Evaluation of betamethasone and igoniazid along with chlorampheaicol
in the management of whooping cough, Indian Pediaty 1972; 9:70-4,

Cruickshank R. et al. Treatment of whooping cough with antibiotics. Lancet 1953;
1:1109-12,

Bags J.W, Use of erythromycin in pertussis outbreaks. Pedlatrics 1983: 72:748-9

Smith M.H.D., Marquis J.R., Tuberculosis and other mycobacterial infections. In: Feigin
R.D., Cherry J.D. ed. Textbook of pediatric infectious diseases., Saunders, 1981;
1016-60.

Smith M.H.D. What about short course and intermittent chemotherapy for tuberculesis in
children? Pediatr Inf Dis 1982; 1:298-303,




WHO/RSD/86.26
page 18

43, Apicella M,A, Neisgeria meningitis, In:; Mandell G,L, er al, Principles and practice
of infectious diseases, Wiley, New York, 1979;1650,

44, Garrod 1L,P, Antibiotic and chemotherapy., 53th ed,, Churchill Livingstone, Edinburgh,
1981;:350-1,

45, Briok W.R, et al, Effect of penicillin and aureomycin on the natural course of
streptococcal tonsilliris and pharyngitis, Amer J Med 1951; 10:300-8.

46. Denny F.W. et al, Comparative affects of penicillin, aureomycin and terramycin on
streptococcal tonsillitls and pharyngitis. Pediatrics 1953; 11:7-13.

47. Weinstein L,, Le Frock J. Does antimicrobial therapy of streptococcal pharyngitis or
pycderma alter the risk of glomerulonephritis? J Infect Dis 1971; 124:229-31,

48, Sanyal S.K. et al. The initial attack of acute rheumatic fever during childhood in North
India, Circulation 1974; 49;7-12,

49. Markowitz M, Observations on the epidemiology and preventability of rheumatic fever in
developing countries. Clin Ther 1981; 4:240-51.

50. Schwartz R,H. et al, Penicillin V for group A streptococcal pharyngotonsillitigs. J Amer
Med Assoc 198l; 2463:1790-5,

51. Browning G.G. et al. Controlled trial of medical treatment of active chronic otitis
media, Brit Med J 1983; 287:1024.

52, Peever M,V., Ward J,A, Successful assault on ear disease, Med J Aust 1980;
1(Suppl):i-4.

53, Papua New Guinea Papdiatric Society. Standard treatment for common illnesses of children
in Papua New Guinea. 3rd ed. Papua New Guinea Paediatric Society, Goroka 1982:4]1.

54. Randall J,E., Hendley J,0. A decongestant—antihistamine mixture in the prevention of
otitls media in children with colds. Pediatries 1979; 63:483-5,




WHO/RSD/86.26
page 19

ANNEX 1

RESPIRATORY INFECTIONS IN CHILDREN:
MANAGEMENT AT SMALL HOSPITALS

A MANUAL FOR DOCTORS

INTRODUCTTON

Acute respiratory infections and diarrhoea are the
commonest causes of death in echildren, The protocels in
this manual have been developed by the World Health
Organization using the best scientific evidence available;
it is hoped that they will enable more children te recelve
effective treatment for severe respiratory infections, and
that they will reduce the unnecessary use of antibiotics in
children with mild infections.

Most children dying from acuvte regspiratory infections are
less than five years old, and most die from pmeumonia,
Most deaths are due to infections with H. influeanzae or
5. pneumoniae, both of which are uweually sensitive to
benzyl and procaine penicillin, ampicillin, awoxycillin,
cotrimoxazole and chloramphenicol., Other antiblotics are
usually more expensive or have more side effects.

Frospective studies have shown that careful observation of
breathing movements wsually gives a more reliable
indication of the severity of respiratory infection in a
child than auscultation with a stethoscope; hence the
emphasis on respiratory rate and chest indrawing in these
protocols.

The treatment regimens in this manual have been designed
for use in small hospitals where X-ray and bacteriology
facilities are limited or non—existent, It is recognised
that treatments other than those outlined here will be
required for certain patlents, depending on individual
circumstances and the availability of facilities,

Further information about these protocols may be obtalned
from the Respiratory Infectlons Programme, World Health
Organization, 1211 Geneva 27, Switzerland,
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ACUTE RESFIRATORY INFECTIONS IN CHILDREN:

SMMARY OF CASE MANAGEMENT

Very severe; admit and give chloramphenicol

Cough or wheeze with CYANOSIS or NOT ABLE TO DRINK,
{If you do not have chlovamphenicol: give benzyl
penicillin or amplecillin or amoxyeillin and
gentamlicin,)

Severe! admit and give benzyl penicillin

Cough with no wheeze; admit if CHEST INDRAWING.
Cough and wheeze: admit if respirations over 70/min

Also admit a child with:

- grridor at rest (croup, diphtheria, epiglottitis)

- an adherent grey pharyngeal membrane (diphtheria)

- or convulsions, apnoea, severe dehydration or
drowginess,

Moderate: antibiotics ar home (plus supportive therapy)

Cough with wheeze and FAST BREATHING (over 50/70 min).

Red ear drum, or ear discharge less than 2 weeks,

Puruleunt pharyngitis with large and tender lymph nodes
in the neck {cervical adenitis).

Mild: no antibiotics (give supportive therapy)

Cough or wheeze with respirations less than 30/min,
Stridor absent when child qulet.

Red throat.

Blocked or runny nose.

Ear discharge for more than two weeka,
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SUPPORTIVE THERAFY

Supportive therapy is helpful in most cases of respiratory
infection. However, do not encourage ineffective
supportive therapy, because it may distract people from
actions necessary to save a child's iife.

Continue breast feeding, If the child is not able to suck,
the mother should express her milk and give it by cup and
SPOOT.

Encourage the child to drink especially if he is thirsty,
dehydrated, or has diarrhoea, If the child is dehydrated
and unable to drink, give intragastric fluids.

Avoid excessive fluids, especially intravenously.
Give IV fluids only if the child is in shock.

Encourage the child to eat small frequent feeds, but deo not
force the child to eat,

A neutral rthermal environment should be maintained to
mininise oxygen consumption and carbon dioxide production.
Purting on too many clothes and overheating a child is just
as dangerous as exposing the child to cold, The child
should be nursed lightly clothed in a warm room.

Paracetamol should be given to raduce high fever (over
38.5°C). Sponging with tepid or cold water should be
discouraged; it is not very effective, and it incxeases
oxygen consumption and c¢arbon dioxide production,

Clearing the nose with gentle svction is important. At
heme, the mother should use 2 moist, soft tissue or cleth
in the form of a wick to clear our nasal secretions.

Cough suppressants, expectorants, mucolytics, decongestants
and antihistamines should NOT be used. They are expensive
and ineffective. Local home remedies are cheap and may be
helpful. An inexpensive cough mixture can be wade by
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SUPPORTIVE THERAPY (CONTINUED)

wixing 20 ml concentrated peppermint water with 5 ml
solution of gmaranth (or another suitable colouring) 1o 2
litre 1% ammonium chloride; the dose is one teaspoonful
{5 ml) every six hours.

Give oxygen to any child who 1s cyanosed, or who has
wheezing and a respiratory rate over 70 per minute Oxygen
should be administered by intranasal catheter at 1 litre
per minute, Special low-flow meters are helpful to aveid
waste and the risk of gastric dilatation. The catheter
should be inserted to a depth equal to the distance between
the tragus (the swmall pilece of cartilage just in front of
the external auditory meatus) and the lateral edge of the
nose. Humidification of the oxygen is desirable, but care
must be taken that the water is changed each day, and the
container, tubing and catheter should be cleaned and dried
twice a week to reduce rhe risk of bacterial contamination.
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COUGH WITH WHEEZE

The first attack of wheezing in a child less than 12 months
old is probably due to bronchiolitis. In young infants,
bronchiolitis may present as episodes of apnoea. Recurrent
eplsodes of wheeza suggest asthma. Sometimes wheeze iz due
to an inhaled foreign body (see page 21),

If there 1s no audible wheeze, watch the child breathe.
A child with wheeze takes longer than uormal to breathe
out, and seems to make an effort.

Almost 21l children with wheeze have chest indrawing, so
indrawing in a child with wheeze iz not an indication for
admission.

Very severe bronchiolitis

Wheeze and CYANOSIS OR NOT ABLE TO DRINK.

Admit to hospital,
Give intranasal oxygen at 1 litre/minute.
Give chloramphenicol 25 mg/kg/dose IM 6 hourly,
Suck out the child’s nose gently when necessary to
clear the aitrway.
5. Give oral or nebulised salbutamol if the child is over
12 months old:
= oral =~ (1l to 5 years): 1 mg 3 times a day
= mnebulised: 0.5 ml 0, 5% solution + 1.5 ml saline
Avoid intravenows fluid, unlesg child is in shoek.

O
- s 0w

Severe bronchioliris

Wheezing and VERY FAST BREATHING (over 70/minute), but not
cyanogsed and still able to drink.

1, Admit to hospital,
2. Gilve intranasal oxygen at 1 litre/minute,
3. Give benzyl penicillin 50,000 u/kg IM 6 hourly
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CouGH WITH WHEEZE (CONTINUED)

4, Suck out the child's nose gently when necessary.

5. Give oral or nebulised salbutamol if the c¢hild is over
12 months old:
- oral - (1 to 5 years): 1 mg 3 times a day
~ pebulised: 0.5 wl 0,5% solution + 1,5 ml saline,

Moderate bronchiolitis

Wheezing and FAST BREATHING (more than 50 breaths/min), but
not cyanosed and still able to drink.

1. Treat as an outpatient,.
2. QGive an antibiotic for at least 5 days:
- either procaine penicillin 50,000 u/kg IM once each
day
- or amoxyeillin 15 mg/kg/dose orally 8 hourly
- or ampicillia 25 mg/kg/dose orally 6 hourly
~ or cotrimoxazole 4 mg/kg (of trimethoprim) orally
every 12 hours.
3. Give oral salbutamol if the child is over 12 months
old:
- 1 to 5 years: 1 mg every 8 hours

Mild bronchiolitis

Wheezing with no fast breathing (less than 50/min), not
eyanosed and still able to drink,

1. Treat as an outpatient,
2, Do NOT give an antibiotic.
3, Give oral salbutamol if the child iz over 12 months
olds;
- 1 to 5 years; 1 mg every & hours
4, Advise the mother:
- continue breast feeding
-~ encourage child to drink
- eancourage child to eat
- ¢ome back if the child gets worse,
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RECURRENT COUGH WITH WHEEZE - ASTHMA

Most of these children are more than 1 year old,

Chest indrawing and respirvatory rate are not reliable for
deciding about management. A mildly i1l child may have
chest indrawing; a sericusly ill c¢hild may breathe slowly.
Antibiotics and antihistamines do not help.

Mild asthma

1. Treat as an outpatient,

2. Give galbutamol orally:
= 1 to 3 years: 1 mg 3 rimes daily
= over 5 years: 2 mg 3 times daily
OR: Give adrenaline (1/1000) 0,01 ml/kg subcutanecusly
followed by oral salbutamol,

3. Advise the mother to encourage fluids and small
frequent feeds, and to come back if the c¢hild gzets
worse,

Moderate or gevere asthma

If the child does not respond to adrenaline or salbutamol
rapidly:

1, Aduit the child to hospital,

2. Give oxygen,

3. Give nebulised salbutamel (0.5 mi 0,5% solution +
1.5 ml saline)

4. Give aminophylline IV (using burette if possible):
0.4 ml/kg of 250 mg/100 ml ampoule IV slowly over 15
minutes; followed by 0.2 ml/kg given over 1 hour
every 6 hours.

NOTE: Further details of the treatment of asthma vary from
country te country, and they are beyond the scope of this
manual.
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COUGH FOR MORE THAN THIRTY DAYS

Tuberculosis

Loole for evidence of tuberculosis

- fever

= large lymph nodes

= malnggrition

= gomeone in the household with tuberculosis,.

1f there is any suggestion of tuberculosis, arrange for the
child to have a chest X-ray and au intradermal tuberculin
test (Mantoux test).

Pertussis

A child with pertussis has a cough for many weeks.
Pertussis (whooping cough) causes bouts of very sevare
coughing, Often the child whoops or vomits at the end of
the coughling.

Tell the mother that the cough should slowly get better
after several weeks, Do NOT give an antiblotic (unless the
ehild is breathing fast or hag chest indrawing when he is
not coughing).

Agthma

Most children with chronic cough have asthma,

A child with asthma may have a wheeze and difficulry
breathing out, but these signs may not be present when you
see the ¢hild, The cough is often worse at night.

Give salburamol (page 7) — vou may need to give it for many
weeks. Explain te the mother that the medicine will help
the cough, but that it will not cure it, The child will
prabably "grow out" of his cough when he is older. Do NOT
give antibiotics or antihistamines, they do not help.

Inhaled foreign body

There is usually a history suggesting inhalation (page 21).




FEVER

The common cauwses of fever in children are:

~ upper regpiratory tract ianfection
- malaria

- otitis media

- measles

= pneumonia

- meningitis

- diarrhoea

— abscesses

— urinary tract infectjian

Take a history and do a physical examination ro find the
cause of the fevar, Treat this cause, If fever persists
and other causes are excluded, examine the urine,

1. Treat the cause of the fever,

2.  Give paracetamol to reduce the fever if the axillary
temperature is over 38,5°C. Give 10-15 mg/kg of
paracetamol orally every 6 hours,

3. Give antimalarjals in malarious areas.

4. Encourage the c¢hild to drink and te eat small,
frequent feeds. Continue breast feeding.

FIND THE CAUSE OF THE FEVER

ALWAYS TREAT THIS CAUSE

WHO/RSD/86,26
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MEASLES

Measles is a viral infection. Treatment with antibiotics
is NOT helpful im wost cases and does not prevent bacterial
complications., Give antiblotics only if there 1= pueumonla
{p.15) or otiris media (p.11).

Most children with measles cam be treated as outpatients.
Children chould be admitted to hespital if they haver:

= pneumonia with chest indrawing
= gavere dehydration

— ¢onvulsions

— or a dark staining rash

1. iive paracetamol If the axillary temperature is over
38.5°C.

2. Encourage the mother to give extra flulde if her child
is thirsty.

3. Give antibiotic eye olntment for conjunctivitis only
if there iz pus in the eye,.

4. Treat pneumonia {p.l5) or otitis media (p.11l), if
present, with procaine penicillin, amoxycillin,
ampicillin or cotrimexazole,

REMEMEER: PREVENTLON IS BEST

MEASLES 18 PREVENTED BY IMMUNIZATION
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OTITIS MEDIA - ACUTE

Inflammation of the ear drum, or pus discharging from a
ruptured drum for less than two weeks,

Mild redaess of the tympaaic membrane (eardrum) is not
sufficient evidence for otitis media. There must be
bulging of the drum or decreased mobility of the drum.

1. Give an antibiotic for at least five days:

either procaine penicillin 50,000 u/kg IM each day
or amoxyclllin 15 mg/kg/dose oral 8 hourly

or ampiclllin 25 mg/kg/dose oral 6 hourly

or cotrimoxazole 4 mg/kg (of trimethoprim) oral
every 12 hours

2, Give paracetamol 10~15 mg/kg if the axillary
temperature 1s over 38.5°C, or if the child is in pain.
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OTITIS MEDIA ~ CHROWIC

Pus discharging from the ear drum for more than two weeks,
The ear will only heal when it is dry, Do NOT give
antibiotica.

1, Wash out the ear

Cut the end off a clean size B feeding tube, so that it is
enly 2.5 em {1 inch) lomg. Attach this to a clean 2 ml
ayringe,

Hold the child's head FIRMLY. Draw up 0.5 ml clean water
into the syringe. Put the cut end of the feeding tube
GENTLY into the ear and SLOWLY inject the 0.5 ml of water.

Then suck out the water and pus from the ear into the
gyringe. Throw away the dirty water.

Refill the syringe with 0.5 ml clean water, and repeat the
treatment until no more pus comes out. You may have to do
this once a day for several days, After use, clean the

syringe and feeding tube very well, Then soak them in
antizepric solution.

REMEMBER; 1If you force the feeding tube deep into the ear,
vou will damage the ear drum.

2. Dry the ear, and show the mother how to dry it

Show the mother how to roll a piece of absorbent paper into
a wick and put it in the ear. Leave the wick {n the ear
for one minute. Then remove it and replace it with a ¢lean
wick. Watch the mother keep dolng this until the paper is
dry when it comes out (about 10-15 minutes). The mother
should do this at home at least four times a day, until the
e@ar stays dry. This usually takes about a week. Do not
leave anything in the ear between treatments., The child
should net go swimming until the ear is dry.




WHO/RSD/ 86, 26
page 31

PERTUSSIS (WHOQPING COUGH)

Nasal discharge and fever are followed by coughing, which
gets progressively worse. In babiles, the main symptom may
be apnoea, but in older children there are paroxysms of
coughing followed by & whoop, cyanosis, vomiting or a
convulsion. Between paroxysms of coughing the child may
look quite well.

Admit the child to hospital:

= if the child is less than & months old
- or if there are complications such as pneumonia with fast
breathing, convulsions, dehydration or malnutrition.

Outpatient treatment

l. Give paracetamol If the axillary temperature is over
38.5°€C. Cough suppressants, sedatives, mucolytics and
antihistamines are probably NOT effective, and they
may be harmful,

2. Give advice to the mother:
= warn her that the illness may last 6-8 weeks
= encourage her to feed her child immediately after
each vomit
— tell her teo return if her child starts to breathe
fast or has a convulsion

3. Prevent the spread of pertussis — immunize any
unimmunized brothers or sisters.

Inpatient treatment

1. If the child becomes cyanosed with coughing, give
oxygen and GENTLE, BRIEF guction.

2.  Give chloramphenicol 25 mg/kg/dose 6 hourly IM or oral
to prevent the child from infecting other patients and
to treat pneumonia.
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PERTUSSIS (CONTINUED)

3. If the child has a convulsion, give phenobarbitone 13
mg/kg IM or oral once, then give 5 mg/kg each day for
at least 10 days.

4, Encourage the mother to feed her child immediately
after each vomit,

REMEMBER: PREVENTION IS BEST

PERTUSSIS IS PREVENTED BY IMMUNIZATION
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FNEUMONIA

Cough and FAST BREATHING (over 50 breaths/minute) with ne
chest indrawing.

If the child has chest indrawing, see page 15. Look for
wheeze (p.5) and stridor (p.20).

Note that careful observation of a child's regpiratory rate
and chest movements when he is quiet usually provides more
reliable information about the severity of respiratory
tract infection than does auscultation with a stethoscope.

1. Treat as an outpatient,
2, Give an antiblotic for at least 5 days:
- either procaine penicillin 50,000 ufkg IM once each
day
- or amoxycillin 15 mg/kg/dose orally 8 hourly
- or ampicillin 25 mg/kg/dose orally 6 hourly
= or cotrimoxazole 4 mg/kg (of trimethoprim) orally
every 12 hours,
3. Advise the mother:
— to continue breast feeding
— to encourage her child ro drink
= to encourage her child to eat small, frequent feeds
— tao come back if her child gets worse,

COUGH AND CHEST INDRAWING

— ADMIT TO HOSPITATL,
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PNEUMONIA - SEVERE

Cough and CHEST INDRAWING, but not cyanosed and still able
to drink.

If the ¢hild is ¢yanosed or not able to drink, treat for
very severe pueumonia (p.l7).

Look for wheeze (p.5) and strider (p.20).

1. Admit to hospital.

2. Give benzyl penicillin (crystalline penicillin,
penicillin G) 50,000 u/kg/dose IM every 6 hours,

3. Gently suck out the child's nose when necessary to
clear the airway.

4, Treatr for very severe pneumonia 1f the child doas not
improve after 24 hours, or if he becomes cyanosed or
pgnable to drink at any time.

COUGH AND CYANQSIS OR NOT ABLE TO DRINK

- GIVE CHLORAMPHENICOL
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PNEUMONIA - VERY SEVERE

Cough and chest indrawing plus CYANOSIS or NOT ABLE TO
DRINK.

Look for wheeze (p.3) and stridor (p.20).

If the child is less than 4 weeks old, see page 19,

If the child is drowsy, or has convuisions, do a lumbar
puncture,

1. Admit to hosplital,

2+ Give intranasal oxygen at 1 litre/minute 1if the child
is cyanosed.

3. Give chloramphenicol 25 ng/kg/dose (maximum 1 gram per
dose) intramuscularly every 6 hours, When the c¢hild
has jmproved (usually after 3 to 5 days), change to
oral chlorampheaicol, Give chloramphenicol for at
least 10 days. 1If you have no chloramphenicol, give
benzyl penicillin plus an aminogiveoside {(e,xz.
gentamicin),

Children with staphylococcal pneumonia can be treated
with chloramphenicol, or with cloxacillin (or
oxacillin) plus gentamicin,

4.  Gently suck out the child's nose when necessary to
clear the airway.

5. If the child is dehydrated and unable to drink, give
fluids intragastrically,

If the child is in shock, give intravenous fluids.
b0 NOT GIVE TOO MUCH FLUID, These children esasily
develop pulmonary oedema and respiratory failure.
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FNEIMONIA - PERSISTENT

An occasional child with pneumenia remains i1l despite 10
to 14 days of treatment with adequate doses of
chleramphenicol, There is usually chest indrawing, rapid
reapiratory rate and a low grade fever. Possible cauges
are:

— tuberculosis; =eek history of contact, do Mantoux
test and gastric aspirates

=  asthmar look for prolonged expiratory phase, listen
for wheeze and rhonchi

-~ foreign body: sudden onset of symptoms while feeding
or plaving, take inspiratory and expiratory chest
X-rays

- heart failure: Jlarge heart (greater than 60% of the
thoracic diameter ia infants), murmur, high venous
pregsure, hepatomegaly, tachyecardia

- c¢hlamydia or pneumocystis infection: may occur evan
in lmmunclogically notmal infants.

1, Record the resating resplration rate each day.

2. Lf foreign body, heart failure and asthma seem
unlikely, consider a trial of high dose cotrimoxazole
(trimethoprim 10 mg/kg/dose 12 hourly) to treat
chlamydia and pneumocystis, Tf there is Improvement
after 1-2 weeks of cotrimoxazole, give it for a total
of 3 weeks.

3. If tuberculosis seems likely, or if there is no
improvement afrer 2 weeks of cotrimoxazole, consider a
trial of tuberculosis therapy (see page 22).
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PNEUMONIA IN NEQNATES

A neonate is 2 baby less than 4 weeks old. However, the
same case manpagement 1s applicable to infants below 2
months old.

It may be difflcult to diagnose pneumonia in a neonate — he
may not have a cough. A baby should be treated for
puneumonia if he is over 4 hours old and has any 2 of the
following:

- respiratory rate over 60/minute

= chest indrawing

— gruntiag,

1. Admit to hospltal

2, Give benzyl penicillip 50,000 u/kg IM every 12 hours
for at least 5 days AND either
- streptomycin 25 mg/kg IM once a day
= or kanamycin 10 mg/kg IM every 12 hours
= or gentamicin 2,5 mg/kg IM every 12 hours

3, Give intranasal oxygen 0.5 litre/minute if the baby is
cyanosed,
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STRIDOR

Croup

The main sign of croup is a harsh inspiratory noise called
atridoy. There is typically an upper respiratory tract
infection for one or two days, then the child develops a
harah, barking cough and a hoarse voice. The symptoms are
often worse at night.

Children with mild croup can be treated ar home, Symptoms
may be reduced by inhalation of warm vapour from boiling
water (NOT steam). The child should sit on the lap of an
adult near a kettle of boiling water. Do not gilve
antibioties.

Children who have stridor and chest indrawing when they are
resting quietly may develop complete obstruction. They
should be admitted to hospital because they may need a
tracheostomy. Do NOT glve oxygen, because it may mask the
signs of obstruction. Cold steam, cough suppressants and
mucolytics are ineffective, Disturb the child as little as
posgsible, but warch carefully for signs of obastructlon:
gevere chest Indrawing, restlessness or pallor. Do not
walt wntil the ¢hild develops cyanosis to do a
tracheostowy. Give chloramphenicol {see page 17),
Tracheostomy is very difficult to perform in small children
— transfer the child to an experienced surgeon BEFORE
severe symptoms develop 1f you can.

Diphtheria

Laryngeal diphtheria is one cause of croup, and 1t may
present with inspiratory strider, a harsh cough and a
hoarse volce. Examine the child's throat, and look for a
greylish adherent pharyngeal mwembrane Be very gentle when
you examine the throat, because it 1s very easy to cause
the child to get complete airway obstruction. Give 40,000
units of diphtheria antitoxin IM or IV, and procaine
penicillin 30,000 u/kg IM each day for 7 days.
Tracheostomy may be required for airways obstruction,
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STRIDGR (CONTINUED)

Foreign body

An inhaled foreign body may cause stridor and cough of
sudden onset,

It is alsc an occasional cause of wheeze (p.5), of
persistent pneumonia (p.18), and of cough for more than 30
days (p.8). There is no preceding illness and the child
usually has a normal voice. There is usually a history
which suggests inhalation of a foreign body - for example
the symptoms began suddenly while the child was eating or
playing.

If you suspect a foreign body, refer the child to a surgeecn
who can do a bronchoscopy,

If the child has fast breathing (more than 50/minute) give
an antibiotiec (there may be secondary infection),
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TUBERCULOSIS

Suspeet ftuberculosis (TB) i1n a child with:
- c¢ough for more than 30 days
—~ persisteat fever without an obvious cause
= large lymph nodas
— malnutrition
- someone in the household with tuberculosis.

Investigations:

— chest ¥X-ray

~ intradermal tuberculin test (Mantoux test) with 2 TU i
PPD (RT23 Tween 80); 10 mm or more of induration is 3
positive. The tuberculin fest may be negative In
children with malnutrition or tuberculous meningltis

~ microscopy and culture of lymph node, gastric
aspirate, pleural fluid, ascites or cerebrospinal
fluid.

Give the TB treatment recommended for children in your
country. The standard treatment for TH in children is
isoniazid and thiacetazone daily for 12 months, plus
streptomycin daily for the first 1-2 months. Short curse
chemotherapy is now used in some countries. Two shert
courge regimens arel
~ isonjazid, rifampicin and pyrazinamide daily for the
first 2 months then isonlazid and thiacetazome dally
for the next & months
- igontazid, rifampicin and pyrazinamide daily for 2
months, then isoniazid and rifampicln daily or twice a
weak for 4 months,

The usual doses of drugs for TB in childrem are:

Yzoniazid 10 mg/kg/day (maximum 300 mg/day)
Pyrazinamide 25 " ( " 2,000 " )
Rifampicin 10 " ( " 600 ¢ )
Streptomvein 15 " { " 1,000 " )]
Thiacetazone 2.5 " { " 150 - )
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UPPER RESPIRATORY TRACT INFECTION

Colds, pharyngitis, tonsillitis

Pneumonia {fast breathing, chest indrawing): See pp.l15-17
Bronchipliris {wheeze): =ee pp.5-6
Otitis media; see pp.ll-12

Most children with an apper respiratory tract iufection should
NOT be given an antibiotic, Do NOT give an antibiotic just
because the child has a high fever, purulenr nasal discharge or a
red throat,

1, Give paracetamol if the axillary temperature is above 38,5°C,

2, Tmmunize the child if he is duwe for it,

3. Advise the mother to encoutrage her child to eat and drink,
and to come back if he starts Lo breathe fast.

4, Do NOT give cough suppressants, mucolytics, vasoconstrictors
and antihlstamines, They are NOT effective, and they may bhe
harmful

Purulent pharyngitis or tonsilliris

Children under the age of 5 years;

Give antibioties for putulent pharyngitis ONLY if there are
enlarged and tender lymph nodes in the neck,

Give one dosze of benzarhine penicillin 50,000 u/kg, or 10
days of:
- 50,000 u/kg procaine penicillin IM daily
- or amoxyeillin 15 mg/kg/dose oral 8 hourly
= or ampicillin 25 mg/kg/dose oral & hourly
= or cotrimozazole 4 mg/kg/dose (of trimethoprim) oral
evary 12 hours.

Children aged 5 years or older:

Give antibiotics if pharyngitis iIs purulenkt, even if there
are no enlarged and render neck glands:
~ ¢ne intramugscular injection of benzathine penicillin
- or procalne penlelllin, once a day, for tea days
= or orval penicillin V for ten days
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TABLE OF DRUG DOSES e e e e e e
3-5  6-9 10-14 15-19 20-29 30-49 Adult

AMOXYCILLIN 15 mg/kg 8 hourly :
- tab. 250 mg, aral, & hourly.cviseavsnes tab 0.25 0.5 0.5 1 1 1 1-2

AMPICILLIN 25 mg/kg 6 hourly
- tab. 250 mg, 0ral, & Nourly.eeesecenen- tab 0.5 0.5 1 1 1 2 2

CHLORAMPHENICOL 25 mg/ke/dose 6 hourly
- vial I gram {add 4ml sterile water)

M or IV, B hoUr Y eneranurenneennnennn ml 0.5 1 1.5 2 2.5 3 4
- susp. 125mg/bml, oral, 6 hourly....... ml 6 3 12 15 - - -
- cap. 250mg, oral, 6 hourly..oesnsrunas cap - - 1 1 z 3 4
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TABLE OF DRUG DOSES meeee e ccmmmm e mmmm i do oo mamaa

CLOXACILLIN 25-50 mg/kg/dose 6 hourly
- vial 250 mg {add 1m] sterile water),

IVor IM, 6 hourly.cervecavenancvanannne ml 0.5 0.5 1 1 1.5 2 2
- cap. 250 mg, oral, 6 hourTy.coerrranas cap - - 1 1 1 P P
CUTRIMOXAZOLE 4 mg/kg/dose trimethoprim
- tab. 80mg trimethoprim, oral, 12 hrly. tab 0.25 0.5 0.5 0.5 1 1.5 2
GENTAMICIN 2.5 mg/kg/dose 8 hourly
- vial 20mg(20,000iu}/ml, IM or IV.e.... il seu0.28 mi/KQeas. - - - -
- vial 80mg(B80,0007u)/ml, IM or IV

- 6ml steriie water addedisvvsveeesnes m! 1/4 mt/kg (DILUTE) 1} - - -

- undiluted..iecas. tersrevsassnaa P 1 eeeel/16 ml/kgao.. 1 2
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TABLE OF DRUG DOSES e e e

PARACETAMOL 10-15 mg/kq/dose 6 hourly

- tab. 100mg, oral.serieeevinnnnnncnnnns tab 0.5 1 1 1.5 Aspirin 10 mg/ky
= tab. 500mg, oral.oiaeit i niireeean., tab - 0.25 0.25 0.5 Aspirin 10 mg/kg
PENICILLIN
- BENZYL (PEN G) 50,000 u/kg/dose 6 hriy

Yial 1,000,000u (add 2ml sterile water) ml 0.5 1 1 2 Z 2 2
- PROCAINE 5C,000 u/kg daily

Vial 4,000,000u (add 5mt sterile water) ml 0.5 0.75 1 1 1.5 1.b 2
SALBUTAMOL,
- tab. 2 mg, oral, 3 times a day..ee.... tab - - 0.5 1 1 2 2
- tab. 4 mq, oral, 3 times a dayeeccn... tab - - 0.2 0.5 0.5 1 1
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