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Clinical management of acute
respiratory infections in children:
a WHO Memorandum*

To reduce the massive mortalityfrom acute respiratory infections which now occurs in
children under 5 years of age in developing countries, the improvement and upgrading of
clinical management, particularly byprimary health care workers, seems to be the strategy of
choice. This Memorandum draws attention to the needfor more information on both the
etiological agents and the environmental factors involved, in order to provide a scientific
basisfor approaches to control.

In spite ofthe lack ofprecise information, it may still bepossible to devise guidelinesfor
effective management within the framework ofprimary health care, on the basis of the
existing empirical knowledge. Such plans should emphasize the role ofhealth education and
the development ofsimpleflowchartsfor diagnosis and management. Treatment schedules
based on the administration ofantibiotics are discussed. One use offlowcharts is to specify
when drugs should and should not be used, bearing in mind local conditions.

Acute respiratory infections (ARI) cause high
morbidity and high mortality, particularly in infants
and young children. Consequently, the development
of guidelines for the clinical management of acute
respiratory infections in the framework of primary
health care is one of the priority activities of the World
Health Organization.

This Memorandum reports the views and recom-
mendations of aWHO consultation held to review the
information available on the problems of prevention,
diagnosis, and treatment ofARI at the primary health
care level.

MAGNITUDE OF THE PROBLEM

Communicable diseases of the respiratory system,
as a group, are one of the principal causes of

* This Memorandum was drafted by the signatories listed on page
714 on the occasion of a WHO consultation held in Geneva in June
1980. Requests for reprints should be addressed to: Chief, Tuber-
culosis and Respiratory Infections, World Health Organization, 1211
Geneva 27, Switzerland. A French translation will appear in a later
issue of the Bulletin.

morbidity and mortality in many countries, but
unfortunately, morbidity data on ARI are available
for only a very few countries in the world. Mortality
data, however, are available from 88 WHO Member
Countries representing a total population of about
1200 million-a little more than one-quarter of the
world's population.

During the period from 1970 to 1973 the number of
deaths from ARI reported by these 88 countries for a
12-month period amounted to 666 000 (1). On the
(admittedly bold) assumption that the rest of the
world's population is subject to a similar mortality,
this would mean that about 2.2 million deaths from
ARI occur throughout the world every year.

Although the data available from countries are
subject to many limitations, analysis of the distri-
bution of different clinical categories of ARI shows
that by far the most important cause of death is acute
infection of the lower respiratory tract, in the form of
bronchiolitis or pneumonia (i.e., severe acute lower
respiratory infections, SALRI). Pneumonia alone
accounts for about 75% of all deaths reported for
acute respiratory infections; 467o if all forms of
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respiratory illness are considered, and 4.8% if all
causes of death are taken into consideration. The
etiology of pneumonia is, however, often unknown.

There are considerable differences in ARI mortality
between, as well as within, the various regions. For
example, while the average ARI mortality (including
influenza) for all ages accounts for about 7% of all
causes of death if the Americas are considered as a
whole (close to the world average of 6%), this
proportion amounts to only 3% for North America
alone. In South America the proportion is 1007, and
in Central America it is 14%.
The ratio of "deaths from ARI" to "deaths from

all causes" differs even more when the data are
analysed for different age groups, and this infor-
mation is important for the planning of priority action
in community health programmes. ARI mortality is
highest in infants and children under 5 years of age
(2), among whom it may account for as much as 27%
of all deaths reported. In this age group, the propor-
tion of deaths due to ARI for the American continent
is 3.7% for North America, 17.2% for the tropical
zones, 11.9% for the temperate zones of South
America, and 20.3% for continental Central America.
The mortality rates for pneumonia (including influ-
enza) in the age group 0-5 years in North America is
13.2 per 100 000; in infants below 1 year of age, it is
50.1 per 100 000. In the tropical zones of South
America the corresponding rates for the two age
groups are 281.8 and 925.5, and in the temperate zones
the rates are only 142.0 and 536.4 per 100 000 per
year. In the continental parts of Central America the
rates are as high as 320.1 for the age group 0-5, and
1052.4 for infants below 1 year of age! In this context,
it must be realized that there is gross under-reporting
of infant deaths in many countries where the rural
population is not satisfactorily covered by health
services.

Several community morbidity surveys conducted in
different parts of the world have shown that on
average young children suffer from three to five
episodes of ARI each year. Thus, in most statistics
from developing countries, ARI accounts for over
one-third of paediatric outpatient consultations.
Little information is available, however, on the
number of children who die from ARI without having
been taken to the health services.

APPROACHES TO CONTROL

In order to reduce the mortality from ARI in chil-
dren, more data are needed on the pathogenesis of
ARI-as regards both etiological agents and environ-
mental factors. Knowledge of the types of ARI/
SALRI affecting different sectors of the population

would make it possible to identify risk groups (2).
Surveillance of the magnitude and trends of the ARI
problem is also needed for the effective formulation
and evaluation of control programmes.

Information is also required on the relative
importance of complicating diseases and other
factors, such as dehydration, acidosis, malnutrition,
the lack of oxygen, and the non-availability of
antibacterial drugs.

Nevertheless, it is important to remember that a lot
of self-care and self-medication occurs and that most
ARI are self-limiting. For health programme man-
agers the importance of health education in improving
self-care remains to be determined.

Family and community health education

It is clear that a certain proportion of the fatalities
caused by SALRI are due to the fact that some chil-
dren are brought to the attention of the health workers
too late-at a stage when they are already too sick to
respond to treatment, even in hospital. The reason for
this is often lack of knowledge on the part of parents,
of the key symptoms of the common infections, such
as ARI and gastroenteritis, which have a high mor-
tality in infants and young children. There is, thus, a
great need for education of parents and other persons
providing care to children about danger symptoms
such as rapid breathing, indrawing of the chest, and
cyanosis.
At the same time, parents should be educated about

care of the sick child, including the importance of
providing the child with sufficient fluid (tea, fruit
juice, etc.) and with a moderate environmental
temperature. General care for the sick child is
important whether it suffers from a mild, self-limiting
respiratory infection, or from a severe one (see also
p. 713). In fact, appropriate supportive care may help
prevent a mild case from developing into a severe one.

Health education should be undertaken by school-
teachers and other persons well known to the commu-
nity and trusted by parents. The traditional midwife in
the village will often be the most suitable persorn for
the job: she is well known to families and her role in
the community is well established. The village primary
health care worker is also very well suited for this task.

Since education of the community about the health
of children must be seen as a continuing process, it
should form part of any maternal and child health/
family health programme. It appears appropriate to
link family health education to perinatal assistance
provided by the midwife. She can inform the mother
in simple, clear terms about the important key
symptoms that signal severe ALRI (and other acute,
life-threatening diseases), and advise her to seek help
from the village primary health worker if the child
develops such symptoms. In any case, children should
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be seen by the primary health worker at regular
intervals, as defined by the health services.a

However, health services must be in a position to
cope with the expected demand for help. Appropriate
management of ARI should be available, both at the
primary and secondary levels of the health services, at
the time that the importance of ARI is brought to the
community's attention. Health education of the
community and the establishment of health care
facilities need to go hand in hand right from the
outset.
When a patient visits a health post or health centre

(e.g., for vaccination), the primary health worker
should give advice about key symptoms and describe
how to take care of a sick child at home. The key
symptoms described should be those used by health
workers (e.g., in flowcharts), put in simple terms.
Standardized training of health workers should ensure
that they are able to provide the community with
information on the kind of health services available,
on the important key symptoms of diseases that need
the attention of health workers, and what the parent
should do at home when a child suffers from an infec-
tious disease. Simple illustrations such as are used for
the training of PHWs and other health staff could be
used (or adapted) for educating parents; examples of
such illustrations are given in Annex 3 to the report
of a WHO Scientific Group on Viral Respiratory
Diseases (3).
The effectiveness of a specific community edu-

cation programme (e.g., for ARI) may be evaluated in
terms of "number of children brought to the attention
of the services because of the more severe forms of
ARI" before and after implementation of the com-
munity education programme, compared with the
"number of mild cases of ARI that would not require
antibacterial treatment by the services" but which
could be taken care of at home by the parents.
Another criterion for evaluating the effect of the
specific community education on ARI would be the
"time lapse between onset of illness and seeking
medical assitance in cases of SALRI".

FLOWCHARTS FOR THE DISCRIMINATION OF
CONDITIONS ("DIAGNOSIS") AND

APPROPRIATE ACTION (TREATMENT)

Because of the increasing emphasis being placed by
WHO and others on primary health care, the need has
become apparent for the development of educational
instruments for use by health workers operating
without direct and constant supervision. Such instru-

a While the emphasis here is placed on the management of ARI/
SALRI in the child under 5 years of age, it is equally important that
similar care should be provided also for older children.

ments should enable these health workers to screen
patients and to manage patients safely (as regards
treatment, referral, follow-up, etc.) so as to safeguard
both the individual and the community.

Flowcharts have proved most useful as an
educational instrument, since they provide clear
points of reference for both teachers and students.
This is of great practical importance for health
workers who perform their duties under field
conditions, and for the supervisors who monitor
programme performances.
The entry points of a flowchart can be symptoms

that lead the patient to seek help, or the clinical signs
observed by the health worker, and either of these can
lead to a diagnosis. The entry point can also be the
diagnosis itself and then the flowchart leads to the
treatment. Most of the charts designed so far (whether
for diagnosis or management) have been directed
towards intermediate level health workers with a
defined educational background. The next, and more
difficult, phase of the programme is the development
of management systems for use by village health
workers, for a number of priority health problems
such as ARI and SALRI. At the peripheral level,
diagnosis as such is of little importance. What matters
is that the optimal management is delivered under the
constraints that may prevail at village level.

Depending on the symptoms and signs included, a
management scheme has a certain (hopefully known)
sensitivity and a certain specificity for detecting the
conditions sought. If the criteria are chosen in such a
way that the sensitivity is high, the specificity will be
reduced, and vice versa. This means that a highly
sensitive scheme will result in considerable over-
diagnosis and over-treatment; a more specific scheme
will produce under-diagnosis and under-treatment.
An optimal balance has to be found that takes into
account the resources available. It should be noted
that the sensitivity of a scheme becomes greater as the
cases become more serious. Thus, a scheme that is
relatively insensitive at the time of the first
consultation may prove adequate at a follow-up
examination.
The use of an appropriate scheme that has been

tried out under field conditions and has proved to be
practical, can be expected to lead to better health care
at the periphery, and perhaps even at hospital level.

The effectiveness of management flowcharts
depends on the appropriateness of the training and
supervision that health personnel receive. Flowcharts
should be accompanied by detailed instructions on
how the charts are to be used, what the criteria are for
entry and discrimination, and how the requisite obser-
vations are to be obtained. The instructions must be
clear and unequivocal. It is most important that the
effectiveness of primary health workers be increased
in this field so that they are able to provide optimum
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management, especially if referral to a higher level of
the health services is not feasible.
A series of linked flowcharts was developed for use

in the United Republic of Tanzania (4) on the basis of
epidemiological information, e.g., the frequencies of
common signs and symptoms. By a process of
progressive exclusion of possible diagnoses, these
flowcharts make it possible to arrive at the most likely
diagnosis and also indicate the action to be taken in a
given case. These charts were extensively field tested
and'after subsequent modification were shown to be
very effective.
The use of flowcharts in such situations involves

some technical simplifications, and as a result some
physicians reject them, even as screening aids for
village health workers. Nevertheless, in the interest of
improving the effectiveness of the primary health care
system, it is essential that the medical profession be
adequately informed about the use of flowcharts.

Flowcharts concerning acute lower respiratory
infections (ALRI)
The first decision to be taken by the primary health

worker (PHW) is whether the patient's illness is
"mild" or "severe". The WHO Scientific Group on
Viral Respiratory Diseases that met in Geneva in 1979
suggested (see p. 34 of report) that the criterion for this
decision should be "difficult or rapid breathing" (3).
However, these terms need to be defined with greater
precision in order to make them less subjective, and
thereby to avoid unduly large inter-observer
variations, which would lead to poor repeatability and
incorrect management.

In the course of developing a prototype flowchart
for the management of severe acute lower respiratory
infections (i.e., pneumonia) in the child under 5 years
of age, it is essential to observe the procedure outlined
below before the flowchart is considered for general
use in a given programme, community, or country:

1. Start using the chart under field conditions in a
number of selected health institutions at different
programme levels and in different parts of the
country, in order to adapt the prototype chart to
prevailing conditions. With the help of the flowchart it
should be possible for health workers to identify the
most suitable management strategy: the type of care
that is required immediately, the place and type of
treatment, and the follow-up required according to
the outcome of management (e.g., "successful, what
next?", "no change, what next?" or "new problem,
what next?"). Management under suboptimal
conditions should also be indicated, for example when
referral is impossible, no drugs are available, certain
skills are not available, or the management provided is
not acceptable.

2. Monitor systematically the effect ofmanagement

flowcharts.
3. Perform prospective studies in order to correlate

clinical signs with the outcome of the management of
various categories of illness. Wherever possible, the
underlying etiology of SALRIs should be investigated
by means of bacteriological and virological exami-
nations. Resistance to the most frequently used anti-
biotics should also be monitored.

4. Flowcharts for the management of SALRIs
should be repeatedly reviewed. The management of
SALRIs needs to take into account the practical
experience gained by operating the programme in the
field, as well as the results of systematic health service
research, epidemiological and operational studies,
and basic research such as controlled clinical trials that
compare alternative drug regimens (in terms of thera-
peutic efficacy, toxicity, etc.). The conduct of basic
research may be feasible only in certain countries
where appropriate facilities are available.

Diagnostic pathways. A very simplified flowchart
for the clinical management of pneumonia in children
under 5 years of age has been developed in Papua New
Guineab after several years of experimental trials and
is given here as an example (Fig. 1). After several
analyses, only five clinical signs were considered

b In connection with a manual for nurses, health extension
officers, and doctors on Standard treatmentfor common illnesses of
children in Papua New Guinea, prepared by the Papua New Guinea
Paediatric Society.

COUGH

| No

RAPID BREATHING
o

Outpatient
I> 40/min) Symptomatic treatment

Yes

CHEST INDRAWING No Outpatient
Daily procaine penicillin

Yes

ADMIT
or

REFER

CYANOSIS or
HEART FAILURE or No

(pulse rate > 160/min, Inpatient
2-cm liver) Benzyl penicillin

TOO SICK TO FEED

Yes Inpatient

WHO 81573 Chloramphenicol, oxygen,
digoxin as required

Fig. 1. Flowchart for the clinical management of acute res-
piratory infections in children under 5 years of age in Papua
New Guinea. All children with fever are given antimalarials.



MANAGEMENT OF ACUTE RESPIRATORY INFECTIONS 711

Nasal flaring
Intercostal indrawing
Chest pain
Other signs of upper ARI

Yes or No

Yes After Fever ~ No Cure5 days

Fever SknYesCough rskiDyspnoea

1. Benzathine penicillinNo ~~~600 000 IU IM once
2. If no improvement after

r48 hours:
oral cephalosporin

If:
1. Respiratory frequency

>40/min (over 1 year)
>50/min (under 1 year) Referral to

2. Cyanosis hospital After 72 hours of
3. Prostration hospital oral cephalosporin
4. Acute pain

(head, thorax, abdomen)
5. Convulsions
6. Stridor

Fever

No Yes

Continue treatment Refer to
for a further 4 days upper level

WHO 81574

Ur

Fig. 2. Proposed flowchart for the diagnosis and treatment of pneumonia in peripheral health services (Level C4), Sao Paulo,
Brazil. (Level C2 health units are those staffed by health workers with minimal training and having poor transport facilities
and communication with the higher level.)

essential for selecting appropriate therapeutic or
referral actions, for children with cough, namely:
rapid breathing, chest indrawing, cyanosis, heart
failure,c too sick to feed.

c The specifications for signs of heart failure differ in infants and
in children 3-4 years of age, e.g., in neonates and infants a pulse rate
of 170 or 180 and a 2-cm palpable liver are suggestive of a minor
deviation from normal, and do not justify a diagnosis of heart failure.
Moreover, the infant may cry at the time of examination, and this will
affect the heart rate; and it may be difficult for a primary health
worker, or staff at a health centre to appreciate enlargement of the
liver.
In infants: swelling in front of legs, heart rate above 200 per

minute, and palpable liver 3 cm.
In young children: swelling in front of legs, heart rate above 180 per

minute, and palpable liver 2 cm.

This chart was found very useful in discriminating
between "mild" and "severe" acute lower respiratory
infections. It does not take account of other diseases
that may coexist with ALRIs (e.g., malaria).

It will be noticed that fever is not included among
the five critical signs of the Papua New Guinea chart.
Although fever is often the reason why mothers take
their children to the health services, its presence or
absence does not influence the management of lower
respiratory infections when the chart is used. Fatal
pneumonia can occur in children without fever at the
time of presentation, although there will almost
always be a history of fever at some stage of the illness.
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The fact that there may be minor differences
between countries in the critical signs to be used in
flowcharts for the diagnosis of ALRIs is illustrated by
a second example. A flowchart that has been devel-
oped in Brazil (Sao Paulo) for use by the peripheral
health services to diagnose "pneumonia" is shown in
Fig. 2.

In the Brazilian flowchart, fever was included,
together with cough and dyspnoea (or "difficult
breathing"), as a key symptom for the diagnosis of
pneumonia. Antibiotics are given, according to the
chart, when these key symptoms are present, provided
there is no skin rash (e.g., indicating measles), in
which case antibiotics are given only if fever persists
for longer than 5 days.
The rationale of including fever is that, in Sao

Paulo, 95% of children with bacterial pneumonia
either presented with fever at the time of examination
or had a history of fever. The absence of fever was
considered to be strongly suggestive of non-infectious
conditions (such as asthma or the aspiration of a
foreign body) which are quite frequent in Sao Paulo
children. In that country "nasal flaring" and "rapid
breathing" are not considered as essential clinical
signs for the selection of alternative therapeutic
actions. As pointed out above, certain criterla (such as
respiration rate, pulse rate, etc.) need to be fixed at
higher levels for infants under 12 months of age.

The different categorization of symptoms in the
two examples given above highlights the need for any
flowchart to be developed, and evaluated, under the
conditions that prevail in the community in which the
chart will be used.

TREATMENT OF PNEUMONIA

Antibacterial treatment

As outlined above, it is highly desirable that the
following information be obtained before the intro-
duction of any scheme for the management of pneu-
monia: the common pathogens causing pneumonia
among the age groups of the population for which the
scheme is meant (information on prevalence of drug
resistant strains would also be valuable but may not be
obtainable in many instances), and the prevalence of
other febrile communicable diseases thay may inter-
fere with the diagnosis of pneumonia or coexist in a
case of pneumonia (e.g., malaria). The other
indispensable information that should be obtained is
operational: the possiblities for referral from
peripheral health posts; the availability of anti-
bacterial drugs at all levels of the health services (e.g.,
at the village level with the PHW); whether the PHW

is permitted and trained to give intramuscular injec-
tions; and which forms of management are acceptable
to the community (e.g., injections or oral drug admin-
istration). On the basis of such a "situational
analysis", it should be possible in most instances to
formulate a scheme for the basic managementof ARI
(and in particular SALRI) by health workers at the
various programme levels. Unfortunately, little infor-
mation is available about the effectiveness of anti-
bacterial drugs in malnourished children. More
studies on the pharmacodynamics of drugs in these
children are needed.
The most frequent agents causing bacterial pneu-

monia in children are Streptococcus pneumoniae,
Haemophilus influenzae, and Staphylococcus aureus,
and parenteral penicillin is the drug of choice for the
initial treatment, especially in developing countries,
because of its effectiveness in a high proportion of
cases and its low cost (see Appendix Table 1). A single
intramuscular dose of benzathine penicillin is
adequate in selected cases in many areas. However,
where either Haemophilus influenzae or pneumo-
coccus with decreased sensitivity to penicillin is
common, daily procaine penicillin may be required
although this is an additional burden on the health
service. Evidence, for example from Papua New
Guinea, indicates that daily procaine penicillin is
effective in such situations in most cases.

Nevertheless, the use of antibacterial drugs other
than penicillin may be considered for initial treatment
on the basis of local profiles of the bacterial agents
causing ARI and SALRI- provided such information
is available and budget provisions permit routine
administration of these drugs, which are usually more
expensive. Thus, ampicillin is often used for initial
treatment of ARI; however, its widespread use carries
a great risk of development of ampicillin-resistant
Haemophilus influenzae.

Research on the best initial drug treatment of
pneumonia is needed in situations where the PHW is
unable (or not permitted by the authorities) to give
injections. It is difficult to make a rational choice of
drug regimes when the common pathogens causing
pneumonia, and their drug sensitivities, are unknown.
As well as ampicillin, the following antibiotics could
be considered for initial, oral drug treatment in such a
situation:
- A single dose of a long-acting sulfonamide, such

as sulfamethoxypyridazine, is inexpensive and easy to
administer. But its usefulness is limited by the high
incidence of resistant Haemophilus influenzae in
many areas.
- Co-trimoxazole is administered twice a day and

is likely to be effective in most cases. Fatal bone
marrow aplasia is a rare complication. Trimethoprim
alone may be equally effective (5, 6). There is little
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experience of the use of trimethroprim and co-trimox-
azole in infants and young children, and more studies
are needed.

Erythromycin is active against the pneumo-
coccus and most staphylococci, and is moderately
effective against Haemophilus influenzae. It is well
absorbed and has few side-effects, but has to be
administered four times a day; compliance must there-
fore be expected to be poor in many developing
countries.
The widespread use of chloramphenicol for initial

drug therapy should be discouraged. This drug should
be reserved for very severe cases and for cases in whom
initial treatment with other drugs has failed (see
following section).
Widespread use of tetracyclines has resulted in a

high prevalence of resistant organisms in many
countries, and they cause staining of the teeth and
possibly enamel hypoplasia when administered to
children under 7 years of age.

Failure of initial chemotherapy
When no improvement of the clinical situation is

observed after 48 hours of initial penicillin treatment,
or when a child is very ill on presentation, an anti-
bacterial drug other than penicillin should be ad-
ministered (see Appendix Table 2). In some countries,
chloramphenicol is used in this situation. It is cheap,
well absorbed, and penetrates well into almost all
tissues of the body, and it has a broad antibac-
terial spectrum. Fatal bone marrow aplasia has been
reported as occurring in about 1 out of 20 000 cases,
but it should be realized that the mortality from
SALRI is as high as 20-25% in some developing coun-
tries. It should be noted that trials that are under way
in Papua New Guinea indicate that there is no advan-
tage in giving penicillin in addition to chlor-
amphenicol, and that there may be, in fact, some
antagonism between the two drugs.
Where the frequency of pneumonia due to

Staphylococcus aureus is found to be relatively high,
as in Brazil, oxacillin or a similar drug may be used if
initial treatment fails, particularly if the chest X-ray
suggests suppurative lung disease.

Supportive treatment

Supportive treatment is important in all cases of
respiratory infection and may determine the outcome
of the illness (see page 708). In fact, the reduction of
infant mortality in technically advanced countries
may be partly the result of the improved general care
which parents and health personnel provide to the sick
child.
A number of SALRI are caused by viruses, and

effective drug treatment is not available. In these

cases, supportive treatment in the form ofextra fluids,
administration of moist air, provision of a neutral
environmental temperature, the administration of
oxygen and of digoxin for heart failure may be life
saving.

Careful attention should be paid, therefore, to
education at all levels of the health care system about
supportive treatment measures in ARI. In addition, it
is essential to ensure that oral rehydration solution,
tubes for gastric feeding and hydration, and bottles
for the intravenous administration of fluids, etc., are
available when schemes for the management of
ARI/SALRI are developed. Suitable training must
also be provided for health workers.

Supportive treatment measures can be provided at
home from the very beginning of an episode of ARI
and may prevent an initially mild case from develop-
ing into a severe case of ALRI. Health education on
the subject appears to be of great importance. There-
fore, suitable instruction of parents should be
included in any family health programme.

Preventive treatment

The practice of giving antibiotics to children
suffering from ARI as prophylaxis is particularly
widespread when it is difficult to see the child
frequently. However, antibacterial drugs should not
be administered indiscriminately, since many ARI are
caused by viruses, and have a self-limiting course
without bacterial superinfection. In addition, the
occurrence of a viral skin rash may be misinterpreted
as an allergic reaction to the antibiotic used, which
may result in the child being deprived of optimum
antibacterial drug treatment during a subsequent
bacterial infection. It is one of the aims of flowcharts
for clinical management (for example of ARI and
SALRI) to specify clearly when drugs should and
should not be used, bearing in mind local conditions.
The application of suitably developed flowcharts will
substantially limit the indiscriminate use of anti-
biotics.

PREVENTION

Ideally, primary prevention should act on factors in
the environment and the individual that contribute to
a high incidence of ARI, as well as on those that affect
the clinical course. Malnutrition, poor housing, and
over-crowding could be advanced as possible factors.
However, their relative importance is not known. The
long-term benefits of primary prevention must be kept
in mind when implementing more immediate second-
ary and tertiary prevention.
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Specific preventive measures are rather limited at
present. Among viral vaccines, measles vaccine is very
effective in preventing the disease and its pulmonary
complications, and it is therefore an important
component of any expanded programme of immuniz-
ation. Other viral vaccines are not available for
routine use in children as they are either still in an
experimental stage, or because the incidence of the
respective disease is too low or too benign to justify
mass immunization (3).
As regards antibacterial vaccines, pertussis vaccine

is the only one that is widely used as a component of
expanded programmes of immunization. A poly-
valent pneumococcal vaccine containing 14 polysac-
charide types of Streptococcus pneumoniae is now
available, but there is a need for more field trials to test
its effectiveness in children in developing countries.
Vaccines against Haemophilus influenzae, Staphylo-
coccus aureus, and other bacteria are under develop-
ment.

CONCLUSIONS AND RECOMMENDATIONS

Because of the very high incidence of ARI and
SALRI in children, and the associated high mortality,
family care and health care of these patients are crucial
to any strategy to attain health for all by the year 2000.
However, family-based care of the sick child must be
backed up by the first level of the health care system.

It is recommended:
1. that WHO should continue to encourage the

development of techniques and approaches to assist
appropriate decision-making in primary health care in
relation to ARI and their management, for example,
by means of suitable flowcharts and action-oriented
records that fit the local situation as regards the
epidemiology and the staff and other resources
available;

2. that model educational material be developed in
the field of the management of ARI, for local
adaptation;

3. that efforts be made to identify the risk factors in
communities and individuals that influence the occur-
rence and clinical course of ARI;

4. that standard drug regimens be developed for the
treatment of ARI and (especially) for SALRI, under
various epidemiological and operational conditions.
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Appendix Table 1. Main antibacterial drugs for treatment of
pneumonia

Penicillin
Ampicillin Streptococcus pneumoniae

Ampicillin
Chloramphenicol Haemophilus influenzae

Oxacillin Staphylococcus aureus,
Flucloxacillin pencillin-resistant

Gentamicin Klebsiella pneumoniae,
and other Gram-
negative agents

Erythromycin Mycoplasma pneumoniae
Chlamydia psittaci
Legionella pneumophila

Metronidazole Anaerobic agents

New broad spectrum antimicrobials

Cephalosporins: first generation: Cefalotin
Cefaloridine
Cefalexin

second generation: Cefamandole

Co-trimoxazole: Trimethoprim + sulfamethoxazole

NOTE: Tetracyclines should not be used in children because (a) they
stain developing teeth and possibly interfere with dental develop-
ment, and (b) there are now a relatively large number of tetracycline-
resistant bacteria causing respiratory infections.
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Appendix Table 2. Cost of drugs for treatment of ARI in children'

Medicament Daily dose One-day cost (US $) Five-day cost (US $) Source

Procaine penicillin 400 000 IU 0.13 0.65 UNICEF

Benzathine penicillin 600 000 IU 0.20 - other
(only one injection)

Sulfadimidine, syrup
(in bottles of 250 ml, 2500 mg (25 ml) 0.13 0.65 UNICEF
500 mg/5 ml)

Sulfamethyxypyridazine, 250 mg 0.01 0.05 UNICEF

Ampicillin, syrup
(in bottles of 60 ml, 1000 mg 0.33 1.65 other
250 mg/5 ml)

Ampicillin, capsules 1000 mg 0.16 0.80 UNICEF
(250 mg)

Erythromycin, syrup
(in bottles of 60 ml, 500 mg 0.33 1.65 other
125 mg/5 ml)

tablets (25i0 mg) 500 mg 0.15 0.75 other

Co-trimoxazole,
tablets (20 mg 4 tablets 0.06 0.30 other
trimethoprim + 100 mg
sulfamethoxazole)

Chloramphenicol, syrup
(in bottles of 60 ml, 500 mg 0.13 0.65 UNICEF
125 mg/5 ml)

Chloramphenicol, 500 mg 0.03 0.15 UNICEF
capsules (250 mg)

Oxacillin, syrup
(in bottles of 60 ml, 1000 mg 0.66 3.30 other
250 mg/5 ml)

Oxacillin, 1000 mg 0.15 0.75 other
capsules (250 mg)

Gentamicin, 80 mg 0.60 3.00 other
injection

Cefalotin, 1000 mg 2.50 12.50 other
injection

Prices in US $, as currently offered by different pharmaceutical companies to developing countries for bulk procurement through WHO
(specified as "other"), or according to UNICEF Catalogue 1979-1980.
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