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STATEMENT OF INTENT

Clinical guidelines are produced to assist health professionals and consumers make
decisions about health care in specific clinical circumstances. Research has shown that if
properly developed, communicated and implemented, guidelines can improve care.
While guidelines represent a statement of best practice based on the latest available
evidence (at the time of publishing), they are not intended to replace the health
professional's judgment in each individual case.

COPYRIGHT AND ADAPTATION OF THE GUIDELINE

The Paediatric Society of New Zealand encourages free exchange and sharing of
evidence and guidelines, and the adaptation of the guidelines for local conditions.
However, please note that guidelines are subject to copyright.

This guideline may be copied but acknowledgement must be given to the Paediatric
Society of New Zealand. psnz@paradise.net.nz

Where guidelines are modified for local circumstances, significant departures from these
national guidelines must be detailed with reasons for the departure. The Paediatric
Society Guidelines Group cannot be held responsible for such changes.

This Guideline has a currency of 3 years from date of publication unless
superseded.

Published: April 2005
Review Date: 2008

As this guideline was developed by the Paediatric Society under contract with the
Ministry of Health the review of the guideline remains the responsibility of the Ministry.

PO Box 22 234

Wellington

Phone: 64-4-976 4827

Facsimile: 64-4-938 4827

Email: psnz@paradise.net.nz

Website: www.paediatrics.org.nz click on Guidelines: Wheeze and Chest Infection in
Infants under One year
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PURPOSE

This guideline addresses lower respiratory tract infection, pneumonia, bronchiolitis, and
persistent and recurrent wheeze in infants over one month and aged less than 1 year.

The guideline summarises the latest international literature and combines this with New
Zealand expertise. The purpose is to assist informed decision making by
parents/caregivers and their health care providers in order to improve the health
outcomes for infants with wheeze and chest infection.

Excluded from the guideline are croup and whooping cough.

The guideline does not address:

respiratory disorders in neonates

¢ the management of infants with chronic lung disease
o other chronic cardio-respiratory conditions

e immunodeficiency

¢ high dependency unit management.

¢ intensive care management
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ABOUT THE GUIDELINE
FOREWORD

The Paediatric Society of New Zealand Inc (PSNZ) is a not-for-profit charitable
organisation. It was founded in 1947 in recognition of the special developmental and
health needs of children. Until 2000 it remained largely a professional support
organisation for paediatricians. In 2000 it moved to become a multidisciplinary
organisation in recognition of the crucial role played by all groups of child health
professionals in achieving its mission. PSNZ is committed to improving the health of
children and young people. As a multi-disciplinary Society we are able to develop and
influence pathways for improvement.

“HEALTH OF OUR CHILDREN: WEALTH OF OUR NATION”
The PSNZ is a national organisation working to:

* be consistent with the UN Convention on the Rights of the Child

e advocate for the health, well-being and social environment of children and
young people

¢ plan for the development of all aspects of child and young person’s health
care and consider how services inter-link with each other

* promote quality health care and disease prevention initiatives for children and
young people

¢ establish standards, guidelines and position statements

* provide and publish information for health care professionals and the public on
matters that concern the health and welfare of children and young people
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INTRODUCTION

Lower respiratory tract infection is the commonest reason for consultation and admission
for the under 1 year old®. It usually presents as cough and/or wheeze and occurs most
frequently in the winter months. Diagnosis and assessment of severity are more difficult
in this age group. There is evidence that there is extensive use of inappropriate
medications (particularly asthma medications). The majority of infants are cared for by
primary care, a significant number are managed by secondary care and a small number
by tertiary care.

A comparison of the management of bronchiolitis across 5 New Zealand hospitals found
significant variation in practice. Overall, 34% of admitted infants were prescribed
antibiotics, 42% received bronchodilators and 60% had a chest radiograph. There is the
potential for significant cost savings by reducing the number of chest radiographs and
the unnecessary prescribing of antibiotics and bronchodilators®:.

Criteria for diagnosis, referral and investigation are not agreed on or readily available for
this age group, although some services have guidelines for the inpatient management of
bronchiolitis and guidelines for the management of asthma in older children. It is
acknowledged that in this age group there is a difficulty of diagnostic certainty and there
is an imperative for the early treatment of bacterial infections, which is why we chose to
tackle this problem by a symptom rather than a diagnosis approach.

Gaps between Current Practice and Evidence

Current Practice Guideline-identified Best
Practice
Inadequate recording of severity. Consistent documentation.
Frequent use of bronchodilators for Bronchodilators not indicated.
bronchiolitis.
Antibiotic use in bronchiolitis. Antibiotics not indicated.
Overuse of CXR in bronchiolitis and| Routine CXR not indicated for
pneumonia. bronchiolitis and community acquired
pneumonia.
High use of inhaled cortico steroids for| Inhaled cortico-steroids not indicated in
infants with recurrent wheeze. infants < 1 year.

Thus some aspects of current practice are not supported by our review of the evidence.
Changes in prescribing patterns after the publication of this guideline could be measured
and provide a partial basis for the evaluation of the implementation of this guideline.

How much effort will it take to close the gap?

A maijor difficulty for practitioners is that there is no specific effective treatment for viral
respiratory illness. To assist practitioners and increase parental awareness, a multi-
dimensional educational programme for health professionals to encourage appropriate
evidence-based practices for diagnosis, treatment and referral of infants who wheeze will
be required, along with the development of parental education packages.
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Is there a reasonable likelihood that the recommended changes could be
implemented?

The recommendations in this guideline represent a significant change in practice. Their
successful implementation will result in a reduction in:

e chest x-rays

e blood testing including blood cultures

e use of drugs

Health education measures which lead to an increase in breast feeding and in smoke
free environments will provide protection against lower respiratory tract infections.

The guideline development team believes that the recommendations in this guideline
can bring about a significant improvement in the care and treatment of infants with
wheeze and/or chest infection. This confidence is supported by our previous experience
with the planned, evidence-based implementation programme in both community and
hospital care of the Guideline for the Management of Cough and Wheeze in the First
Year of Life. (South Auckland Health and South-Med Independent Practitioners
Association Auckland 2001)

The South Auckland experience was an example of a successful integrated care project.
(Appendix B)

Primary care management changed to follow recommended best practice more closely.
This experience also demonstrated the need for specific advice to parents, especially
first time parents.

Suggested measures of best practice include:

proportion of infants with bronchiolitis undergoing CXR

proportion of infants with bronchiolitis receiving bronchodilators

proportion of infants with bronchiolitis receiving antibiotics

recording of passive smoke exposure for infants with bronchiolitis and pneumonia
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GUIDELINE DEVELOPMENT PROCESS

In 2001 the PSNZ received a contract from the Ministry of Health requiring various
outputs including the development of evidence based guidelines for common conditions.
The Society undertook an internal prioritisation process and the guideline for the
management of wheezing and chest infection in infancy was identified as one of the five
to be developed.

A review of recent guidelines was undertaken for their appropriateness for infants and
young people. These included:

Guideline for the Management of Cough and Wheeze in the First Year of Life.
South Auckland Health and South-Med Independent Practitioners Association
Auckland (2001)

A Clinical Guideline for the Management of Children Presenting with Acute
Breathing Difficulty. Paediatric Accident and Emergency Research Group,
Nottingham (2001)

Guidelines for the Management of Community Acquired Pneumonia in
Childhood, British Thoracic Society (2002) http://www.brit-
thoracic.org.uk/docs/paediatriccap.pdf

The guideline development group agreed that the South Auckland 2001 Guideline for the
Management of Cough and Wheeze in the First Year of Life was the most useful for New
Zealand. Permission for its use was sought and granted, and the guideline was reviewed
for suitability and any gaps in its applicability for use in New Zealand. Extensive
reference was also made to the Guidelines for the Management of Community Acquired
Pneumonia in Childhood, British Thoracic Society (2002), and Management of
Bronchiolitis in Infants and Children, Agency for Healthcare Research and Quality
(2003).

The British Thoracic Society Guideline is based on a comprehensive review of the
literature and a grading of recommendations. Where evidence was lacking
recommendations were made by consensus from the group. This guideline has been
externally reviewed.

A comprehensive review of the evidence relating to the investigation and management
of bronchiolitis was published in 2003 by the Agency for Healthcare Research and
Quality (AHQR). The AHQR is the lead federal agency in the United States responsible
for supporting research to improve health care service quality. The systematic review
covers the effectiveness of diagnostic tools, the effectiveness of pharmaceutical
therapies for treating bronchiolitis, the role of prophylactic therapy for prevention of
bronchiolitis, and cost effectiveness of prophylactic therapy. It includes papers published
from 1980 to November 2002. It is available at:
http://www.ncbi.nim.nih.gov/books/bv.fcgi?rid=hstat1a.chapter.24611 as a 323 page document.
Summaries of the evidence have been published as two papers in Archives of Pediatrics
and Adolescent Medicine™?
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The guideline group developed questions for a systematic search. Inclusion criteria were
studies of infants aged less than 1 year presenting to primary/ emergency care relating
to the diagnosis, severity assessment, investigation, management and prevention of:

i. bronchiolitis

ii. pneumonia

ii. recurrent and /or persistent wheeze

The summaries included in the comprehensive AHRQ report on investigation and
management of bronchiolitis were used in the review of evidence. Where other evidence
was found relevant to the clinical questions this was critiqued, included in summary
tables of evidence and considered in the process of formulating recommendations. The
group considered draft evidence tables and developed recommendations based on each
of the clinical questions by using an NZGG Considered Judgment form available at
WWW.Nzgg.org.nz

EVIDENCE AND GRADING RECOMMENDATION

Each study was assigned an overall level of evidence for validity (+, ~ or x). Study
details and levels of evidence were summarised in evidence tables and used for the
formulation of recommendations. Studies with an ‘x‘ level of evidence had questionable
validity and were not considered relevant to the decision-making

The draft guideline was sent out for consultation in October 2004. Endorsement was
sought in April 2005.

The search strategy and the summary evidence tables for the guideline are available
online at: www.paediatrics.org.nz — click on Guidelines: Wheeze and Chest Infection in
Infants under One year then ‘Search Strategy’ and “Evidence Tables”.
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EVIDENCE GRADING SYSTEM

The Guideline group agreed to use the New Zealand Guidelines Group grading system
for recommendations. More information on the grading system can be found on:
WWW.Nzgg.org.nz

TABLE 1: NZGG Levels of Evidence

NZGG Levels of Evidence

+ assigned when all or most of the criteria are met.

%) assigned when some of the criteria are met and where unmet criteria are
not likely to affect the validity, magnitude or applicability of the results
markedly.

- assigned when few or none of the criteria are met.

TABLE 2: NZGG grading of recommendations

Details

The recommendation is supported by good evidence.

The recommendation is supported by fair evidence.

C The recommendation is supported by expert opinion only and or
limited evidence.

| No recommendation can be made because the evidence is insufficient
Evidence is lacking, of poor quality or conflicting and the balance of benefits
and harms cannot be determined.

Good Practice Points

™ Recommended best practice based on the clinical experience of the
guideline development group and where guidance is needed.
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GUIDELINE TEAM:

A multidisciplinary group of professionals was convened as the guideline development
team. The team included representation from the College of Practice Nurses, Royal New
Zealand Plunket Society, New Zealand Nurses Organisation Neonatal Nurses and Child
Health Interest Groups, Royal New Zealand College of General Practitioners, Rural
General Practice, Maori and Pacific Island Community Nurses and the Paediatric Society
of New Zealand.

Cass Byrnes: (Co-Chair)
Senior Lecturer & Consultant, Paediatric Respiratory Medicine, Auckland School of
Medicine & Starship Hospital

Alison Vogel: (Co-Chair)
Community Paediatrician, KidzFirst Children’s Hospital and Community Health

John Doran
Paediatrician, Taranaki Base Hospital

Waveney Grennell
New Zealand College of Practice Nurses NZNO Representative

Trish Jackson- Potter
Royal New Zealand Plunket Society Inc.

Anne Morgan
NZNO Child Health Nurses and Neonatal Nurses
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Neil Whittaker
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Veronica Casey
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DEFINITIONS

Bronchiolitis:® An acute inflammatory disease of the lower
respiratory tract, resulting from obstruction of the
small airways.

Caused by a viral infection, most commonly
respiratory syncytial virus (RSV). Affects infants
usually less than 12 months of age who present
with cough, tachypnoea, hyperinflation and
wheeze.

Preceded by upper respiratory tract infection
(URTI) symptoms. Accompanied by a low-grade
fever. Widespread wheeze and/or fine crackles
are heard on auscultation.

Pneumonia’ * Inflammation of the lung tissue due to an
infectious agent stimulating an inflammatory
response which results in damage to lung tissue

Tachypnoea:3 Less than 2 months of age: respiratory rate > 60
breaths/minute.
Aged 2 to 12 months: > 50 breaths/minute.
(WHO)

¢ Respiratory rate should be counted over 60 seconds, or by taking the average of two 30
second counts

¢ Respiratory rates counted over 30 seconds are 2-4 breaths/minute higher than those
counted over one minute

¢ An infant’s respiratory rate increases by 10 breaths/minute per degree centigrade in
febrile infants without pneumonia

o The effects of fever on respiratory rate in the febrile infant with pneumonia have not been
studied.

e It is preferable, while counting the respiratory rate, to observe chest wall movement
without disturbing the infant. Ideally, the infant should be awake and not crying.

Chest indrawing or retraction:® Retraction of the lower chest wall (i.e. ribs) on
inspiration
Signs of increased work of breathing:4 Chest wall indrawing indicates severe

respiratory illness
Retraction (supraclavicular, intercostal,
subcostal) Nasal flaring

Hypoxia Cyanosis or oxygen saturations < 92%

Wheeze:> * A high-pitched, musical, continuous sound that
results from small airway obstruction (i.e.
bronchioles). Usually heard in expiration and
often also on inspiration

Persistent Wheeze: ° Wheezy most days for six weeks.

Recurrent Wheeze: ° More than two separate episodes of wheeze
with period of good health between.
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1. LOWER RESPIRATORY TRACT ILLNESS IN THE FIRST YEAR OF LIFE

1.1 INTRODUCTION

The three lower respiratory tract disorders that cause the greatest morbidity in children
are:
¢ bronchiolitis (the most common lower respiratory tract infection in infants less
than 12 months of age),
e pneumonia
¢ asthma (uncommon under 12 months of age).

Acute respiratory illnesses are extremely common in infants. Although most respiratory
illnesses involve the upper respiratory tract, many infants will experience a lower
respiratory illness (LRI) (defined as infections below the level of the vocal cords® in the
first year of life®. Approximately 30% of infants with LRI visit a physician and about 2%
are hospitalised. Twenty percent of all children have at least one episode of lower
respiratory infection with wheeze in the first year of life*. Up to 70% of these infections
are associated with documented viral infection®.

Over 3000 infants are admitted to hospital each year with bronchiolitis. Hospitalisation
rates for bronchiolitis have approximately doubled over 10-15 years, both internationally
and in New Zealand”®%'%"" ~ New Zealand admission rates are about twice those in the
United States. Pacific infants are admitted almost 3.5 times more often and Maori infants
2.5 times more often than other infants. Mortality rates for bronchiolitis are static at
around 2 per 100,000 infants "'2.

Pneumonia is more common and more severe in younger children than in older children
and adults. A study published in 1998 reported that the hospitalisation rate for children in
Auckland with pneumonia was 3—10 times higher than that reported from other Pacific
and Anglo-American nations™. Younger children were more likely to be hospitalised for
pneumonia than the older group of children — the hospitalisation rate for infants under 2
years of age was 11 times higher than for children aged 4 years and older. The study also
found that when compared to European children, 2.4 times more Maori children and 5.1
times more Pacific Island children were admitted to hospital with pneumonia’®.
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1.2 PREVENTION OF LOWER RESPIRATORY TRACT INFECTIONS

The benefits of breast feeding and the risks of cigarette smoke have long been
recognised.

A large body of evidence has confirmed the protective effect of breastfeeding and the
risks of smoke exposure for infants™''®% ~ There is a strong correlation between
exposure to cigarette smoke and the incidence of lower respiratory tract infection. Studies
in which the father smokes and the mother does not have confirmed the importance of
post natal passive cigarette smoke exposure!®1%:20:21:22

1.2.1 Recommendations:

Breast feeding strongly protects against lower respiratory tract infection. A
Sustained breastfeeding longer than 4 months of age provides greater A
protection.

Mothers should be encouraged to breastfeed their infants. 7
Cigarette smoke exposure increases hospital admissions for lower

respiratory tract infection. A
Parents should be strongly encouraged to provide a smoke-free environment | M
for infants.
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Assessment of infant with respiratory symptoms

< Is tachypnoea or indrawing present? >

A

Assess severity

Yes

Strongly consider
admission
Pneumonia possible
See Algorithm 3:

Pneumonia possible
See Algorithm 3:

Infant less than 2

months old?

Table 1 Assessment of Severity
Symptom Mild Moderate Severe
) < 2 months > 60/min )
Respiratory Rate 2.12 months >50/min >70/min
Chest wall indrawing None/mild Moderate Severe
NosaL L ,&/Or Absent Absent Present
grunting
}} - th;g ustual Not interested
Feeding Normal éeql;et, y>sh0113fs Choking
uanCoLss Quantity <half normal
normal
History of behaviour Normal Irritable Lethargic
Cyanosis Absent Absent Present

Note: Assessment of Severity
1. Respiratory rate and retractions are reliable indicators for assessing the severity of lower respiratory

tract infections

2. Presence of wheeze in addition to respiratory rate and retractions differentiate between pneumonia

and bronchiolitis

3. Not all criteria in the severe category need to be met in order to assess and infant as “severe”
4. In infants less than 2 months of age wheeze with severe pneumonia may be seen.

See Algorithm 2

INDICATORS FOR ADMISSION

A. ABSOLUTE INDICATORS

Refer ALL children with

history of apnoea

oxygen saturation <92%

INDICATORS FOR ADMISSION

® prematurity

* duration of illness
* distance to hospital

or clinical concern of hypoxia * social concerns

dehydration
grunting
severe illness

* car or phone availability
* home environment

B. OTHER FACTORS FOR CONSIDERATION
Consider referral if one or more indicators are present:

* underlying medical condition

* infants younger than 2 months of age

* parental exhaustion or inability to cope

Severely ill infants should be given oxygen and transported to hospital by ambulance.




Algorithm 2: Management of first time and recurrent wheeze in infants

Assessment

Mild

Reassure &
Educate

Risk factors for

asthma?*

Yes

Asthma possible

*Risk factors for asthma:

Infant wheeze
still most likely

eczema in the infant.

wheeze without a cold (interval
symptoms.)

family history of atopy in 1st
degree relatives.

raised IgE (not usually measured)

Bronchodilator

trial




Algorithm 3: Management of pneumonia in infants

ASSESSMENT
See Algorithm 1 Table 1

Mild Moderate

i

Start oral antibiotics*
Reassure family Are there other
<« No )
Educate parents/ factors to consider?
caregivers

Reassess in 24
hours
Consider admission
if not improved.



2. BRONCHIOLITIS

Bronchiolitis is a virally induced acute bronchiolar inflammation that is associated with
the signs and symptoms of airway obstruction®.

Bronchiolitis is most commonly caused by Respiratory Syncytial Virus (RSV), but can
also be caused by parainfluenza, adenovirus, influenza a and b, metapneumovirus,
rhinovirus, enterovirus or mycoplasma pneumoniae?*2%2.

Most infants that present with wheeze in the first year of life have bronchiolitis?”282%3
®1: Bronchiolitis is a seasonal disease. The RSV season in New Zealand extends from
June to October with the peak for bronchiolitis admissions occurring in July and
August!. Bronchiolitis is usually seen in infants < 1 year of age. The peak age
incidence is 3-6 months. It starts with a 2 to 3 day prodromal phase with coryzal
symptoms. Other clinical signs include: cough, tachypnoea, hyperinflation and
wheeze. Auscultatory findings include widespread wheeze and crackles. Usually
fever is low grade (less than 39°C) if present®.Infants with bronchiolitis may initially
get worse in the first 72 hours of the iliness before starting to improve. Re-infections
occur commonly. This may be due to the circulation of different strains®.

2.1 ASSESSMENT OF SEVERITY

TABLE 1: ASSESSMENT OF SEVERITY

Mild Moderate Severe

Respiratory rate < 2 months > 60/min >70/min
2-12months  50/min

Chest wall indrawing = None/mild = Moderate = Severe
Nasal flare = Absent = Absent = Present
&/or grunting
= Less than usual " Not
. interested
Feeding = Normal = Frequently stops )
; = Choking
= Quantity > half :
* Quantity <
normal
half normal
History of behaviour = Normal = |rritable = Lethargic
Cyanosis =  Absent = Absent = Present

31,734,735, 36, 37

NOTE:
Any criteria in the severe category designates the infant as severely ill.

Respiratory rate and indrawing are reliable clinical indicators for assessing the A
severity of lower respiratory tract infections.

Presence of wheeze in addition to respiratory rate and indrawing indicates A
bronchiolitis rather than pneumonia.
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2.2 ADMISSION GUIDELINES FOR BRONCHIOLITIS

Refer ALL infants with:

history of apnoea

oxygen saturation <92% or clinical concern about hypoxia
dehydration

severe illness (see above table)

2.2.1 Other Factors to Consider:

underlying medical condition

prematurity (born < 32 weeks gestational age).

infants younger than two months of age

duration of illness — Infants with bronchiolitis may initially get worse
in the first 72 hours of the illness, before starting to improve®
distance to base hospital or medical help if infant should suddenly
deteriorate

social concerns

car or phone availability

home environment

parental exhaustion or inability to cope

2.3 INVESTIGATIONS

Bronchiolitis is a clinical diagnosis.
Investigations, with the exception of oximetry, are rarely useful in the diagnosis or in
determining the severity of bronchiolitis.

2.3.1 Oximetry

Studies have shown that lower oximetry readings (set at different levels in different
studies) have a high specificity for predicting deterioration Intensive Care admission®
and for detecting pneumonia®. There is one study which shows that knowing the
oximetry reading was low subsequent to clinical evaluation led to an alteration of
management (further investigations, oxygen therapy, commencement of antibiotics)
in children in whom the low reading was unexpected*®4!4243

One retrospective study suggested that knowing and treating a low oximetry
prolon%d hospitalisation in children “that would have been discharged on other
criteria™.”

2.3.2 Chest radiography

Several studies have examined the usefulness of chest xrays in determining severity
and in differentiating between bronchiolitis and pneumonia, and between viral or
bacterial infection. Most have found a wide variation in both intra observer and inter
observer agreement. Xrays have not been useful in predicting bacterial versus viral

infection with the exception of lobar collapse being viewed as more consistent with
pneumonia45'46'47'48'49'5°'51'52.
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2.3.3 Blood tests

There have been a large number of largely retrospective studies of the results of
blood and urine cultures of infants with bronchiolitis. These have consistently found
low rates of positive culture with pathogenic organismg®3:545°:56,57:58,59.606162, 63

2.3.4 Viral testing

There is a large body of evidence on specificity of different RSV tests but little
evidence related to clinical utility. The applicability may vary depending on the need
to cohort infants (i.e. access to single rooms). The evidence indicates RSV testing

does not decrease other laboratory testing. RSV positivity does not effect treatment
53,54,57,64

2.3.5 Recommendations about investigations in bronchiolitis

Access to oximetry is desirable and does provide additional information about B
the severity of bronchiolitis.

Routine chest xray is not recommended for infants presenting with B
bronchiolitis.

| Chest xray is not useful for differentiating between bacterial and viral infection. | B

Routine blood and urine cultures are not recommended for infants presenting A
with uncomplicated bronchiolitis.

Laboratory parameters (FBC, ESR, CRP) are not reliable predictors of the
severity of bronchiolitis, and are not useful for differentiating between bacterial | C
and viral infection.

RSV testing does not affect treatment. There is no evidence to support routine
RSV testing in the community and it is considered impractical to do so. Routine | C
RSV testing is not useful to reduce other laboratory investigations.

Nasopharyngeal aspirates may be appropriate in the context of cohorting
infants because of limited hospital space. C

2.4 MANAGEMENT OF AN ACUTE EPISODE OF WHEEZE

As the majority of wheezy infants will have a viral iliness, the emphasis of treatment
in most is supportive.

2.4.1. Supportive treatment and education

There are no randomised control trials on which to base a recommended target
oximetry?3:30:31

There are no randomized controlled ftrials of different methods of fluid

supplementation. There are no clinical trials that evaluate the effect of nasogastric
feeds given continuously versus those given as bolus feeds.
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Good Practice Points

Supplemental oxygen is required to maintain oxygen saturation above 92%. If v
an oximeter is not available, give oxygen for infant with severe iliness.

Infants on oxygen therapy should have at least 4 hourly observations including |
oxygen saturation.

For infants with severe bronchiolitis or a history of apnoea, or ex-premature v
infants, apnoea or cardio respiratory monitoring would be appropriate.

In infants with lower respiratory tract infection minimal handling is |
recommended.

| Small frequent feeds should be encouraged. | v

| Normal saline nasal drops may be used before feeding. | v

If infant is not feeding well and is taking less than half of normal feeds refer for | .
admission.

| Nasogastric feeding may be an option where infants are at risk of dehydration. | v

2.4.2 MEDICATION
2.4.2.1 Bronchodilators including adrenaline

There is a systematic review of bronchodilators in bronchiolitis in the AHQR report
and there are Cochrane metanalyses of bronchodilators and specifically of
adrenaline®55,

Bronchodilators in bronchiolitis do not improve oximetry, or reduce rates of
hospitalisation. In studies of infants <24 months which included recurrent wheezers
there may be a small improvement in clinical scores. However, the magnitude of the
difference is of questionable clinical significance. A recent Cochrane review analysed
all studies of adrenaline and found there was no evidence of benefit in inpatients.
There is some evidence to suggest that adrenaline may be favourable compared to
salbutamol and placebo among outpatients, but these findings are based on a limited
number of trials with mostly small numbers and of variable quality. Further
assessment of possible benefit is needed®68:6%.70.71.7273.74

Bronchodilators (salbutamol, terbutaline) are not recommended for use in
infants with bronchiolitis. A
Adrenaline nebulisers are not recommended for routine use in the B
management of infants with bronchiolitis.

Ipratropium is not recommended for use in infants with bronchiolitis. B
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2.4.2.2 Steroids

Evidence is reviewed in the AHQR® and in a recent Cochrane review’®.

There is no consistent proven benefit for the use of steroids in infants with
bronchiolitis.

The Cochrane review found no evidence of benefit of systemic steroids in terms of
length of stay or clinical score. The effects of inhaled steroids were reviewed in the
AHQR report. The studies used variable doses and duration of treatment ranging
from 1-8 weeks. While some reported long term symptom improvement, two studies
found worse outcomes in those on treatment. Side effects have not been well
studied®7®77

Steroids (inhaled or systemic) are not recommended for use in the
management of infants with bronchiolitis.

2.4.2.3 Antibiotics

There is no evidence for the use of antibiotics in the treatment of bronchiolitis. There
are two early randomised control trials, one of which included some patients with
pneumonia. Both studies showed no benefit from the use of antibiotics™’.
Bronchiolitis is caused by viruses, most commonly RSV. Antibiotics do not prevent
the development of a subsequent pneumonia’®. Antibiotics should be reserved for

infants who develop complications related to bacterial infection?®*%3!

| Antibiotics are not recommended for infants with bronchiolitis | B

2.4.4.4 Montelukast

One study in the hospitalised 3-36 month age group showed that giving Montelukast
5mg chewable tablet for four weeks reduced day time cough in infants with RSV
bronchiolitis. Montelukast is only available in New Zealand as a chewable tablet and
therefore would be difficult to use in this age group. It is not funded by Pharmac’®.

There is insufficient evidence for the use of Montelukast in infants following
bronchiolitis.

2.5 NOSOCOMIAL INFECTION

Transmission of RSV occurs by direct inoculation of contagious secretions from the
hands or by large aerosol particles into the eyes or nose®. Other viruses such as
influenza virus spread via droplets’

Preventing nosocomial infection is vital in the management of bronchiolitis. Hand
washing is the most effective preventive measure®' .

There are a number of uncontrolled studies but no randomised controlled trials
evaluating the role of gowns, gloves, goggles, masks 8%8384:8586.87.88.89.90
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Recommendations

Hand washing is the most reliable means of preventing nosocomial RSV

: : v
infection.
Fragile infants should not be admitted to shared rooms with children with lower| .
respiratory tract infection.

| Cohorting may assist in preventing nosocomial RSV infection. | v |
There is insufficient evidence to determine the role of gowns, gloves, goggles I
masks etc in preventing cross infection.

2.6 REASSURANCE AND ADVICE

The infant that is seen early on in the illness and who is assessed as being moderate
in severity should be reassessed within 24 hours as deterioration could occur.
Parents/caregivers of infants who have been assessed with mild or moderate iliness
where symptoms have been present for more than 72 hours need only reassurance.

Treatment in these infants is solely supportive.

The parents/caregivers should be given information on how to recognize any
deterioration in their infant’s condition and asked to bring the infant back for
reassessment should this occur. Parents of first infants usually need more
reassurance than those with other children

The parents/caregivers should be given clear instructions on alternative
assistance available in their area for after hours care (e.g. emergency
department at the hospital if child’s condition becomes severe).

Where infants reside some distance from the base hospital consultation with the
paediatrician on call is advised.

2.6.1 Expected duration of iliness

One study has prospectively followed children presenting to ambulatory care

with

bronchiolitis. The median duration of illness was 12 days. After 21 days 18% were

still ill, and after 28 days 9% were still ill°".

Recommendation

Teach parents about:
¢ signs of deterioration and when to seek medical help: eg
increasing respiratory rate and effort for breathing, poor feeding, v
worsening general appearance
¢ the condition and its usual clinical course
e appropriate feeding techniques
Parents should be informed that resolution of bronchiolitis may take several B
weeks.

Page 25 of 53




2.6.2 Risk of subsequent wheezing

Up to 40% of infants who have been hospitalized with bronchiolitis may have
subsequent wheezing episodes up to age 5° and approximately 10% will have
wheezing episodes after age 5°*%%. The increased risk of wheeze following RSV
infection in a large population based study dissipated by the age of 13 years®. One
prospective study found reduced lung function both before and after bronchiolitis.
This implies that the mechanism for wheeze and reduced lung function after
bronchiolitis may relate to premorbid lung function and not to bronchiolitis per se®.

Summary

Unfortunately no investigation or medication has been found to be effective in the
management of infants with bronchiolitis. Those with moderate to severe illness may
require supportive treatment such as oxygen, nasogastric feeding or intravenous
fluids.

Parents of infants with first time wheeze require support and education. First time

parents are especially concerned and require specific instructions about recognising
worsening illness and when to return for further assessment.
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3. RECURRENT EPISODES OF WHEEZE
The major differential diagnoses are:

o transient infant wheeze - small airways
o asthma — less common in this age group
¢ other less common causes

3.1 TRANSIENT INFANT WHEEZE

80% of infants who start wheezing in the first two years of life do not go on to have
asthma. This group has been found on pulmonary function tests to have diminished
airway function. These findings are present prior to the onset of wheeze. The infants
are born with small airways and tend to have acute wheezing episodes with viral
upper respiratory tract infections and do not have interval symptoms. There is no
increased incidence of atopy in these infants. These infants are well despite the
presence of wheeze. Wheezing often ceases around the age of 3 to 5 years®?2%

3.1.1 Risk factors for transient infant wheeze
¢ male gender.
antenatal and postnatal exposure to smoking.
early viral infections.
low socio-economic status.
number of siblings — 2 or more siblings.
day-care centre attendance — with 3 or more children.

3.2 ASTHMA IN THE FIRST YEAR OF LIFE

Only a minority of infants who wheeze in the first year of life have asthma. Asthma
can however be present in a small number of infants even at this early age. The
diagnosis of asthma can often only be made with certainty after a period of 18
months to 2 years, even in those infants where the diagnosis of asthma is thought to
be likely in the first year of life®?82%°,

3.2.1 Risk factors for asthma are:

eczema in the infant.

wheeze without a cold (interval symptoms)
increased frequency of episodes (>3)

family history of atopy in 1st degree relatives.
raised IgE (not usually measured)

3.3 ASSOCIATED MORBIDITY:

In wheezy infants with any of the following signs or symptoms referral for a
paediatric assessment should be considered:

e poor growth - weight crossing centiles, discrepancy between weight and
height centiles or failure to thrive.
e symptoms and signs commencing from birth
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persistent crackles

focal signs on auscultation.

cardiac signs e.g. heart murmur, hepatomegaly, cyanosis
difficulty feeding.

frequent vomiting.

recurrent infections elsewhere.

severe wheezing

cyanosis

3.4 OTHER CAUSES OF WHEEZE

congenital airway narrowing

* Infants with wheeze due to non-infectious causes may have
exacerbations of the wheeze during episodes of upper respiratory tract
infection.

= tracheomalacia and bronchomalacia.
= bronchial compression e.g. vascular rings.

Chronic Lung Disease of Prematurity (bronchopulmonary dysplasia)

* this diagnosis is made before the infant’s discharge from the neonatal
unit. These infants may be responsive to bronchodilators

foreign body aspiration:
" positive history is not always present

* when considering the possibility of foreign body aspiration take the
infant’s developmental milestones into account as well as the presence
of older siblings. 80% of foreign bodies are nuts or vegetable matter®.

aspiration

gastro oesophageal reflux

bronchiectasis

cardiac conditions

cystic fibrosis - uncommon in Maori and Pacific Island communities. 6% of
infants with cystic fibrosis can be missed on neonatal screening™".

tuberculosis — high risk groups i.e. Asian, Pacific Island, and Maori

e tracheo oesophageal fistula

primary ciliary dyskinesia.

3.5 MANAGEMENT OF RECURRENT WHEEZE

There are different patterns of wheezing in infancy ranging from persistent wheezing
(wheezing most days) to episodic viral induced wheeze with minimal or no wheeze
between acute exacerbations. More than 75% of infants admitted to hospital with
bronchiolitis in the first 4 months of life will have subsequent wheezing with viral
infections. 60% of infants who wheeze in the first three years of life do not go on to
have ongoing episodes of wheeze at 6 years of age®*'®. Most infants in the first year
of life wheeze because of small airway calibre and do not have asthma. There is no
convincing evidence that any treatment results in short or long term improvements in
most infants with recurrent or persistent wheeze'®.
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3.5.1 Trial of bronchodilator

If asthma is suspected in infants in 6-12 months (see risk factors pg 27) a trial of
bronchodilator could be considered at the time of wheeze. A salbutamol metered
dose Inhaler (MDI) via spacer and mask should be used. The new spacer needs to
be primed with 10 puffs of ventolin into the spacer before doing the bronchodilator
response in order to reduce the static electricity and loss of dose. The infant needs to
have the mask on the face, or the mouth piece in the mouth, before the first of the
test dose for responses is given. For efficient drug delivery from a spacer shake the
MDI.

The spacer should be loaded with one puff at a time and the child should take 4-6
tidal breaths per puff with no delay. Six separate puffs should be delivered in
succession in this manner. Assess clinical response twenty minutes later. A positive
response would be a significant reduction in wheeze and work of breathing.
Repeated positive response to salbutamol increases the possibility of asthma. The
Guideline on the Management of Asthma 1-15 Years
www.paediatrics.org.nz/quidelines/asthma  provides information on the use of
spacers and the approach to asthma management.

Recommendation

There is insufficient evidence for the ROUTINE use of short acting
bronchodilators in infants with recurrent wheeze a trial of inhaled short acting I
bronchodilators may be considered to assess individual responsiveness.

3.5.2 Corticosteroids.

Studies of interventions with corticosteroids vary in the corticosteroid used, as well as
the form (inhaled, oral or parenteral) and include infants with varying patterns of
wheeze. The age range extends beyond one year old in most studies and it is often
difficult to determine exactly how many infants are included. Few studies provide
specific subgroup analyses. There is a Cochrane review of inhaled steroids for
episodic viral wheeze of childhood'®. The studies reviewed included children up to
the age of 17 years and only one of the five studies included any subjects under the
age of one year. High dose inhaled corticosteroids at the start of an acute
exacerbation of episodic viral induced wheeze improved symptom scores but no
subjects in these 3 studies were under one year of age. A recent study (not included
in the McKean review) of oral prednisone for 3 days for virally induced wheeze
showed benefit in reduction of disease severity, length of hospital stay and duration of
symptoms but is difficult to generalise to infants as it included children aged 6 months
to 3 years, with no subgroup analysis for infants'®. There is one small RCT
specifically addressing infants under one year of age with risk factors for asthma. This
found reduced daily symptom scores and an increase in symptom free days in infants
receiving 150 micrograms fluticasone twice daily via spacer®.

There is insufficient evidence to recommend the use of REGULAR DAILY I
inhaled or oral corticosteroids in infants with recurrent or persistent wheeze.

There is limited evidence that regular daily inhaled corticosteroids improve C
symptom scores in infants considered to have asthma.
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3.5.3 Sodium cromoglycate and nedocromal sodium

The literature, including a 2000 systematic review, shows heterogenous results with
only small numbers of infants less than one year of age included in the studies'®.
The majority of the studies were undertaken more than 10 years ago. They show a
small benefit from the use of sodium cromoglycate but it is difficult to tease out the

benefits for infants less than 1 year of age.

There is insufficient evidence for the routine use of sodium cromoglycate in
the management of recurrent wheeze.

3.5.4 Montelukast

In this age group montelukast has only been used in RSV positive infants with
bronchiolitis and while it was found to reduce day time cough it is only available in
New Zealand as a chewable tablet and therefore would be difficult to use in this age
group’®. It is not funded by Pharmac.

There is insufficient evidence for the use of montelukast in infants with
recurrent wheeze.

3.6 Summary

Few infants who wheeze have asthma (see risk factors pg 27). Transient wheeze of
infancy is common and is due to small airway calibre for which there is no specific
treatment (see risk factors).There are other less common causes of recurrent or
persistent wheeze that need to be considered in individual cases.

During acute episodes supportive treatment should be provided as described under
management of acute wheeze. In individual cases a trial of bronchodilators may be
considered. Inhaled corticosteroids may be indicated for the small group of infants
considered to have asthma.
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4. PNEUMONIA IN THE FIRST YEAR OF LIFE

4.1 AETIOLOGY

The specific cause of pneumonia in the first year of life could be identified in 40% to
80% of cases in studies that have been done'”. Viruses have been implicated most

frequently as a cause of pneumonia during the first two years of life!®.

4.1.1 Predominant organisms

The following outlines the predominant organisms found from most to least frequent,
in different age groups'®®110111,

group B streptococcus
gram negative organisms
cytomegalovirus

listeria monocytyogenes

0 to 1 month

respiratory syncytial virus (RSV)
parainfluenza 1,2,3

chlamydia trachomatis
streptococcus pneumoniae
bordetella pertussis
staphyloccus aureus

1 to 3 months

RSV

other respiratory viruses: parainfluenza,

influenza and adenovirus, metapneumovirus

mixed viral and viral/bacterial infections

3 to 24 months e streptococcus pneumoniae

e haemophilus influenzae (less common in
immunised infants)

e mycoplasma pneumoniae

e staphylococcus aureus

e mycobacterium tuberculosis

4.1.2 Chlamydia trachomatis pneumonia

e Infants (1-3 months) may present with cough, tachypnoea and progressive
respiratory distress

e The infant is usually afebrile’? .

e The infection is acquired from the mother’s genital tract. Approximately 50% of
infants born vaginally to infected mothers acquire a chlamydial infection and of
these 5-20% will develop pneumonia. Infection can occur in some infants born
via caesarean section with intact membranes. A diagnosis of chlamydia in the
infant should prompt investigation and treatment for the mother and her sexual
partner(s)

o Conjunctivitis is present in about 50% of infants
Inspiratory crackles are often heard on chest auscultation, but wheezing is very
uncommon'%8112,

Note: In the event that chlamydia is considered a possible diagnosis the

laboratory should be contacted to determine which specimens should be
collected.
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4.2 CLINICAL DIAGNOSIS OF PNEUMONIA

The majority of infants with pneumonia present with cough and/or difficulty in
breathing, but only a small number of infants with these symptoms have pneumonia.
3 The majority of the others have bronchiolitis.

The World Health Organisation (WHO) has defined 3 key signs that should be used
when deciding whether or not a young child with cough and/or difficulty in breathing
has pneumonia.

These clinical signs are:
e tachypnoea
e chestindrawing
e absence of wheeze®.

Fever
e in infants less than 2 months of age however, the presence of a fever (>38°C)
or of hypothermia (< 35.5°C) is more significant and is likely to be due to a
bacterial infection®.
e the presence or absence of fever is not useful in the assessment of an older
infant with pneumonia.

Focal Chest Signs

Infants in this age group commonly develop a bronchopneumonia and it is unusual to
find persistent focal signs on chest examination. Finding focal signs suggests the
presence of a lobar pneumonia or other localised lung pathology.

Pneumonia is_likely if infant has tachypnoea with any of the following:
e chest wall indrawing
e nasal flaring
e grunting
e crackles

Pneumonia is unlikely in the absence of:
e respiratory distress
¢ tachypnoea
e crackles

In the first 3 days of iliness tachypnoea has a lower sensitivity and specificity in
predicting the presence of pneumonia, but was still better than any of the other
parameters'™.

4.3 ASSESSMENT OF SEVERITY

The following should be assessed when deciding on severity of illness*
e general appearance
e oxygen requirement
e respiratory rate
¢ evaluation of work of breathing
e chest auscultation — crackles increase the likelihood of pneumonia
e pyrexia or hypothermia in infant < 2 months of age
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TABLE 1: ASSESSMENT OF SEVERITY

Mild Moderate Severe
Respiratory < 2 months > 60/min >70/min
Rate 2-12 months >50/min
Chest wall e None/mild e Moderate e Severe
indrawing or
Indrawing
Nasal Flare e Absent e Absent e Present
&/or
Grunting
Less than usual ¢ Not interested
_ e Frequently stops e Choking
Feeding * Normal Quantity > half e Quantity < half
normal normal
History of e Normal o |rritable o Lethargic
Behaviour
Cyanosis e Absent e Absent e Present

4,34,36,37,45,714,1715,116,T17

NOTE:

1. Any criteria in the severe category designates the infant is severely ill.
2. In infants less than 2 months of age with pneumonia, wheeze may occasionally be

seen.

Recommendations

Respiratory rate and indrawing are reliable clinical indicators for assessment of A
severity of lower respiratory tract infections, bronchiolitis and pneumonia.

Presence of wheeze in addition to respiratory rate and indrawing indicates A
bronchiolitis rather than pneumonia.
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4.4 INDICATIONS FOR ADMISSION
Refer ALL infants with:

e history of apnoea

e oxygen saturation <92% or clinical concern about hypoxia
¢ dehydration

e grunting

¢ severe illness (see table)

Other Factors to Consider:

¢ underlying medical condition

o prematurity: (born < 32 weeks gestational age)

¢ infants younger than two months of age.

o distance to base hospital or medical help if infant should suddenly deteriorate.
e social concerns

e car or phone availability

¢ home environment

o parental exhaustion or inability to cope

¢ no response to appropriate oral antibiotics within 48-72 hours

e deterioration in spite of antibiotics

Good practice point:

Severely ill infants should be given oxygen and transported to hospital by | .
ambulance

4.5 INVESTIGATIONS
4.5.1 Chest radiographs

Chest xrays have not been found to be useful in diagnosing pneumonia in infants
with respiratory symptoms - inter-observer agreement has been poor®®'"®. Findings
do not differentiate between infants who have a proven viral or bacterial aetiology for
their pneumonia*®47:49:5051.112.118119.120121 e randomised controlled trial has found
that chest Xrays in infants with mild pneumonia did not influence clinical outcome®.

Recommendations

Routine chest xray is not recommended for infants presenting with
uncomplicated clinically diagnosed pneumonia. B
Chest xray is not useful for differentiating between bacterial and viral infection.

Chest xray is indicated where clinical findings are ambiguous, a complication
such as pleural effusion is suspected, or when pneumonia is prolonged and | v/
unresponsive to antibiotics.
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4.5.2 Blood cultures

Blood cultures are insensitive tests for bacterial pneumonia and not useful'12%
Studies have found less than 6% positive blood cultures in infants with pneumonia.
In most studies all pathogens identified were pneumococci or haemophilus

influenzae (prior to vaccination) and would be covered by routinely used antibiotics.
107,112,123,124,125,126, 127

Recommendations

Routine blood cultures are not recommended for infants presenting with
uncomplicated community acquired pneumonia.

4.5.3 Blood tests

Neither total white cell count, differential white cell count, sedimentation rate nor C
reactive protein have been found to be of value to differentiate viral from bacterial
pneumonia*’ %112,

Laboratory parameters (FBC, ESR, CRP) are not useful for the prediction of
the severity of, or for differentiating between bacterial and viral lower | C
respiratory infection.

4.6 TREATMENT
4.6.1 Antibiotics

Antibiotics should be prescribed in infants in whom pneumonia has been diagnosed
clinically as up to half have been found to have either bacterial or concurrent viral
and bacterial infection'®. Investigations do not help to differentiate a viral from
bacterial cause for the pneumonia. Where antibiotics are indicated because of a high
index of suspicion of mild to moderate pneumonia the oral route will suffice in the
majority 22139131 Most clinical trials of antibiotics have been conducted in infants with
clinically diagnosed pneumonia in developing countries without chest xray
confirmation of diagnosis'™?'®. Two large trials have investigated the use of 3 day
courses of antibiotics and found a 3 day course as effective as 5 days'**'*. There is
inadequate data on which to recommend a preferred antibiotic although a number of
small pharmaceutical company sponsored trials have compared alternative
antibiotics in developed countries- mainly comparing newer macrolides with
erythromycin or penici”ins112,126, 132, 133,136,137,138, 139,140,_

There are no good quality studies comparing treatment with antibiotics with non
treatment in pneumonia. One randomised controlled ftrial published in 1984
compared treatment versus non treatment in Danish infants aged 1 month to 6 years.
Diagnosis of pneumonia was based on clinical findings of fine crackles or chest xray
findings of consolidation. Over half had laboratory findings of viral infection, mostly
RSV. Severely ill infants were excluded. The infants received ampicillin or penicillin
V or no antibiotic. There were no differences found in the course of the illness, but
15/64 allocated to no treatment did eventually receive antibiotics. About half the
patients in this study were regarded as having a clinical diagnosis of bronchiolitis.™’.

A multicentre retrospective study found no difference in clinical presentation or
outcome related to whether pneumoccoci were susceptible or non susceptible to

penicillin'*? .
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SUGGESTED ANTIBIOTIC TREATMENT FOR PNEUMONIA IN THE COMMUNITY

4.6.1.2 Recommendations

Note: these recommendations are for infants over the age of one month. Neonates
under one month should be referred to paediatric services and antibiotic regimens

appropriate for neonates should be used.

Mild or Moderate Pneumonia

Amoxicillin 15-30mgs/kg/dose three times daily for 3-5 days. Use the higher
does if severe infection or any risk factors for resistant streptococcus i.e. day- | B
care attendance, previous antibiotics in the past three months

Erythromycin 10mg/kg/dose? four times daily is recommended in infants with:
suspected chlamydia® (10-14 days) OR
suspected pertussis (10-14 days) OR B
if there is an allergy to penicillin (5-7 days) Rare in infants
less than 1 year of age.

Note:

An association has been noted between the use of oral erythromycin and infantile
hypertrophic pyloric stenosis in infants younger than 6 weeks of age. Parents should
be informed of the signs and potential risks of developing pyloric stenosis.

Where chlamydia is diagnosed parents should be referred for assessment and
treatment.

Options for Intravenous (IV) Antibiotics
IV Benzylpenicillin 30mg/kg/dose every 4 hours
IV Gentamicin 7.5mg/kg/dose once daily OR
IV Gentamicin 2.5mg/kg/dose three times per day AND Flucloxicillin
50mg/kg/dose every 6 hours C
IV Amoxicillin 50mg/kg/dose every 6 hours
NOTE: IV Cefuroxime 10-30mg/kg/dose every 8 hours can be used
for children who have had no vaccinations against haemophilus
influenza

4.6.2 Oxygen

Administer oxygen when the oxygen saturation is below 92%.
If oximetry cannot be done, give oxygen if the following signs are present:
e restlessness
e severe chest indrawing
e respiratory rate >70/min
e cyanosis

Recommendation

Access to oximetry is desirable and provides additional information about
severity.
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4.6.3 Fluids

One systematic review suggests that giving increased fluids to infants with
respiratory infections may cause harm™®. The studies reviewed were all
observational case series and involved hospitalised infants in developing countries.
They found evidence of hyponatraemia in up to 30%. There are no RCTs to provide
definitive evidence, and caution is advised about universally recommending
increased fluids to infants, especially those with infections of the LRT.

Recommendation

Increased fluid intake is not recommended for infants with lower respiratory

tract infection unless dehydration is present. .
Supplemental oxygen is required to maintain oxygen saturation above 92%. If
an oximeter is not available, give oxygen for infant with severe illness v

Infants on oxygen therapy should have at least 4 hourly observations including| .
oxygen saturation

In infants with lower respiratory tract infection minimal handling is|
recommended

Small frequent feeds should be encouraged

Normal saline nasal drops may be used before feeding
If infant is not feeding well and is taking less than half of normal feeds refer for | v
admission

Nasogastric feeding may be an option where infants are at risk of dehydration

4.6.4 Summary

Presence of tachypnoea, indrawing and the absence of wheeze are the most reliable
signs for indicating pneumonia and severity of disease. Oral antibiotics are adequate
for most infants with mild to moderate community acquired pneumonia. Routine chest
xray and blood cultures are not indicated. Infants less than two months of age are
particularly vulnerable and perinatally acquired infections need to be considered in
this group. Despite these recommendations many pneumonias are viral but it is not
possible to clinically differentiate these from bacterial pneumonia.
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Consultation.

A draft guideline was circulated to approximately 60 organisations and individuals
and to all members of the Paediatric Society and was made available on
www.paediatrics.org.nz

Comments were received from:

Asher Professor Innes, Professor of Paediatrics Auckland University
Brown Dr Jeff, Paediatrician Mid Central DHB

Clarke Chris, CEO Hawkes Bay DHB

Cooke Dr Rob, New Zealand Guidelines Group

Daniel Dr Alison, Paediatrician Canterbury DHB
Grimwood Professor Keith, Wellington Medical School
Millar Dr Nigel, Chief Medical Officer Canterbury DHB
Moyes Dr Chris, Paediatrician Bay of Plenty DHB
Merck Sharp & Dohme (NZ) Ltd

Ministry of Health

Musa Memo, CEO Wanganui District Health Board
New Zealand College of General Practice

New Zealand College of Practice Nurses

New Zealand Guidelines Group

New Zealand Nurses Organisation

Otago Medical School

Pharmacy Committee PSNZ

Pharmacy Council

Voss Dr Lesley, Infectious Disease Specialist, Starship Children’s Hospital.

Responses from the consultation were discussed and where deemed appropriate
modifications to the document were made in response to feedback.
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APPENDIX B

Implementation of Guidelines for the Management of Cough & Wheeze in the
First Year of Life in General Practice in South Auckland

Implementation

e Continuing Medical Education session with South Auckland Health paediatrician -
mixture of didactic, case studies and quiz

e Peer review group sessions; didactic and case studies/ role plays

¢ Lunch launch for non attendees

¢ 1:1 visits for non attendees

¢ Laminated algorithm, plus paper copy of full guideline given to all GPs in the IPA

¢ Reinforcement mail out with 1 page ‘ key points’

e Article in NZ doctor

Evaluation

3 components
e GP acceptance and use: telephone questionnaire- all GPs
e Change in practice: pre and post implementation chart audit
e Acceptability to parents: focus group

GP Perception of guideline

all received it

86% used it

algorithms were most used, but main text also important
majority were happy with the guideline as is

e

Audit of Practice

@w Undertaken by chart audit searching for children < 1 year of age with
cough/wheeze

@ Baseline audit involved 8 general practitioners with 65 patients

a  Follow up audit involved 13 general practitioners with 87 patients
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Patient Acceptability

First time mothers sought 2nd opinions- 2 from hospital ED
Reasons for not using antibiotics were well explained

Eee e

convince them that they were not required.
All parents were comforted by the GP’s examination of the child

¢

Recommendations from Parents

First time parents wanted more specific recommendations
How much fluid should the infant be drinking

“What do you mean by get worse?”

“How long should he cry?”

“What level of temperature is serious?”

Suggestions about interventions that parents should try
What should be expected at 12, 24, 48, 72 hours

When to take the infant back to the doctor

Discuss likelihood of future asthma

Follow up visit with a phone call from GP or practice nurse

EsEEEEEEEE

Conclusions

First time mothers attended GP within 12 hours and expected a cure
Experienced mothers sought someone else’s opinion rather than a cure

Parents were not necessarily seeking medication and GPs were able to

a  This is an example of a successful integrated care project
a  Primary care management changed to follow recommended best practice
more closely
a  Specific advice to parents is important, especially focused on first time
parents
Results.
. Pre-intervention Post-
Variable (%) intervention (%) P Value
Feeding documented 37 71 <0.01
Respiratory rate recorded 28 58 <0.01
Severity recorded 24 52 0.02
Bronchodilator use 41 10 0.001
Antibiotic use 50 31 0.2
Follow-up plan 31 61 <0.01

Page 42 of 53




BIBLIOGRAPHY

10

11

12

13

14

Bordley, W.C., M. Viswwanathan, and S.F. King, Diagnosis and testing
in Bronchiolitis: A systematic review. Archives of Pediatrics &
Adolescent Medicine, 2004. 158: p. 119-126.

King, V., et al., Pharmacologic treatment of bronchiolitis in
infants and children: a systematic review. Archives of
Pediatrics & Adolescent Medicine, 2004. 158(2): p. 127-137.

World Health, 0., Acute respiratory infections in children: Case
management in small hospitals in developing countries. 1990, WHO
1990: Geneva.

Margolis, P. and A. Gadomski, Does this infant have pneumonia?
Jama-Journal of the American Medical Association,1998.
279(4): p. 308-313.

Martinez, F.D., et al., Asthma and wheezing in the first six years
of life. The Group Health Medical Associates. N Engl J Med,
1995. 332(3): p. 133-8.

Chavasse, R.J., et al., Persistent wheezing in infants with an
atopic tendency responds to inhaled fluticasone. Archives of
Disease in Childhood, 2001. 85(2): p. 143-147.

Shay, D.K., et al., Bronchiolitis-associated hospitalizations among
US children, 1980-1996. JAMA., 1999. 282 (15): p. 1440-6.

Deshpande, S.A. and V. Northern, The clinical and health economic
burden of respiratory syncytial virus disease among infants
under 2 years of age in a defined geographical area. Archives
of Disease in Childhood, 2003. 88(12): p. 1065-1069.

Langley, J., et al., Increasing Evidence of hospitalisation for
bronchiolitis among Canadian children, 1980-2000. Journal of
Infectious Diseases, 2003. 188 (11): p. 1764-1767.

van Woensel, J., W.M. van Aalderen, and M.C.J. Kneyber,
Bronchiolitis hospitalisations in the Netherlands from 1991-
1999. Arch Dis Child, 2002. 86: p. 370-371.

Vogel, A.M., D.R. Lennon, and J. Harding. Trends in Bronchiolitis
admissions in New Zealand. New Zealand Paediatric Society
Conference. 2000.

Holman, R.C., et al., Risk factors for bronchiolitis-associated
deaths among infants in the United States. Pediatric Infectious
Disease Journal, 2003. 22(6): p. 483-489.

Grant, C.C., et al., Hospitalisation for pneumonia in children in
Auckland, New Zealand. Journal of Paediatrics & Child Health.
1998. p. 355-359.

Pisacane, A., et al., Breast feeding and acute lower respiratory
tract infection. Acta Paediatrica, 1994. 83(7): p. 714-718.

Page 43 of 53



15

16

17

18

19

20

21

22

23

24

25

26

217

Cesar, J.A., et al., Impact of breast feeding on admission for
pneumonia during post neonatal period in Brazil: nested case-
control study. British Medical Journal, 1999. 318(7194): p.

1316-20.

Bulkow, L.R., et al., Risk factors for severe respiratory syncytial
virus infection among Alaska Native children, Pediatrics. 2002.
p. 210-216.

Bachrach, V.R.G., E. Schwarz, and L.R. Bachrach, Breastfeeding and
the risk of hospitalization for respiratory disease in infancy -
A meta-analysis, Archives of Pediatrics & Adolescent Medicine.
March 1, 2003; 157(3): 237 - 243

Jin, C. and A.M. Rossignol, Effects of passive smoking on
respiratory illness from birth to age eighteen months, 1in
Shanghai, People's Republic of China. Journal of Pediatrics.,
1993. 123(4): p. 553-8.

Gurkan, F., et al., The effect of passive smoking on the
development of respiratory syncytial virus bronchiolitis.
European Journal of Epidemiology., 2000. 16(5): p. 465-8.

Marbury, M.C., G. Maldonado, and L. Waller, The indoor air and
children's health study: Methods and incidence rates, in
Epidemiology. 1996. 7 p. 166-174.

Blizzard, L., et al., Parental smoking and infant respiratory
infection: How important 1is not smoking in the same room
with the baby?,: American Journal of Public Health. 2003.
93(3)p. 482-488.

Nafstad, P., et al., Breastfeeding, maternal smoking and lower
respiratory tract infections, in European Respiratory Journal.
1996.9(12): p. 2623-2629.

Lozano, J.M., Bronchiolitis. Clinical Evidence., 2004. 11: p. 1-3.

Vogel, A.M., et al., Variations in bronchiolitis management
between five New Zealand hospitals: Can we do better? Journal
of Paediatrics and Child Health, 2003. 39(1): p. 40-45

Hendrickson, K.J., et al., National disease burden of
respiratory viruses detected in infants by polymerase
chain reaction. Pediatric Infectious Disease Journal,
2004. Supplement 23: p. S11-S18.

Williams, J.V., P.A. Harris, and S.J. Tollefson, Human
metapneumovirus and lower respiratory tract disease in
otherwise healthy infants and children. N Engl J Med, 2004.
350: p. 443-450.

Bar-On, M.E. and J.R. Zanga, Bronchiolitis, in Primary Care. 1996.
v. 23 p. 805-819.

Page 44 of 53



28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

Selvadurai, H. and C. Mellis, Practical management of wheezy
infants and toddlers, in Modern Medicine of Australia. 1998.
41(6): p. 18-32.

Wilson, N.M., The significance of early wheezing. Clin Exp Allergy,
1994. 24(6): p. 522-9.

Lugo, R.A. and M.C. Nahata, Pathogenesis and treatment of
bronchiolitis. Clin Pharm, 1993. 12(2): p. 95-116.

Starship Bronchiolitis Pathway Development, G., Bronchiolitis
Pathway - Starship Hospital. New Zealand 1998.

El-Radhi, A.S., W. Barry, and S. Patel, Association of fever and
severe clinical course in bronchiolitis. Archives of Disease in
Childhood, 1999. 81(3): p. 231-234.

Hall, C.B., Respiratory syncytial virus and paraninfluenzae virus.
New England Journal of Medicine, 2001. 344: p. 1917-1928.

Taylor, J.A., et al., Establishing clinically relevant standards
for tachypnea in febrile children younger than 2 years. Archives
of Pediatrics & Adolescent Medicine, 1995. 149(3): p. 283-287.

Mai, T.V., et al., Use of simple clinical parameters to assess
severity of bronchiolitis. Journal of Paediatrics & Child
Health., 1995. 31(5): p. 465-8.

Morley, C.J., et al., Respiratory rate and severity of illness in
babies under 6 months old. Archives of Disease in Childhood,
1990. 65(8): p. 834-7.

Morley, C., Diagnostic value of tachypnoea. Arch Dis Child, 2000.
82(6): p. 503.

Brooks, A.M., et al., Predicting deterioration in previously
healthy infants hospitalized with respiratory syncytial virus
infection. Pediatrics, 1999. 104 (3): p. 463-467.

Madico, G., et al., The role of pulse oximetry. Its use as an
indicator of severe respiratory disease in Peruvian children
living at sea level. Respiratory Group in Peru. Archives of
Pediatrics & Adolescent Medicine, 1995. 149(11): p. 1259-63.

Maneker, A.J., E.M. Petrack, and S.E. Krug, Contribution of
routine pulse oximetry to evaluation and management of patients
with respiratory illness in a pediatric emergency department.
Annals of Emergency Medicine, 1995. 25(1): p. 36-40.

Rajesh, V.T., S. Singhi, and S. Kataria, Tachypnoea is a good
predictor of hypoxia in acutely ill infants under 2 months, in
Arch Dis Child. 2000. 82 p. 46-9.

Mower, W.R., et al., Pulse oximetry as a fifth pediatric vital
sign. Pediatrics, 1997. 99(5): p. 681l-6.

Page 45 of 53



43

44

45

46

47

48

49

50

51

52

53

54

55

Onyango, F.E., et al., Hypoxaemia in young Kenyan children with
acute lower respiratory infection, in British Medical Journal.
1993.306 p. 612-5.

Schroeder, A.R., Impact of pulse oximetry therapy on length of stay
in bronchiolitis hospitalisations Archives of Pediatrics &
Adolescent Medicine, 2004. 158 (527-530).

Harari, M., et al., Clinical signs of pneumonia in children.
Lancet, 1991. 338(8772): p. 928-30.

Davies, H.D., et al., Reliability of the chest radiograph in the
diagnosis of lower respiratory infections in young children, in
Pediatr Infect Dis J. 1996.15 p. 600-4.

Friis, B., et al., Chest X-ray appearances in pneumonia and
bronchiolitis. Correlation to virological diagnosis and
secretory bacterial findings. Acta Paediatr Scand, 1990. 79(2):
p. 219-25.

Kneyber, M.C.J., et al., Predictors of a normal chest x-ray in
respiratory syncytial virus infection. Pediatric Pulmonology,
2001. 31(4): p. 277-283.

Swischuk, L.E. and C.K. Hayden, Jr., Viral vs. bacterial pulmonary
infections in children (is roentgenographic differentiation
possible?). Pediatr Radiol, 1986. 16(4): p. 278-84.

Kiekara, 0., et al., Radiological diagnosis of pneumonia in
children. Ann Med, 1996. 28(1l): p. 69-72.

Korppi, M., et al., Comparison of radiological findings and
microbial aetiology of childhood pneumonia. Acta Paediatr, 1993.
82(4): p. 360-3.

Swingler, G.H., G.D. Hussey, and M. Zwarenstein, Randomised
controlled trial of clinical outcome after chest radiograph in
ambulatory acute lower-respiratory infection in children.
Lancet., 1998. 351(9100): p. 404-8.

Kuppermann, N., et al., Risks for bacteremia and urinary tract

infections in young febrile children with bronchiolitis [comment],

in Archives of Pediatrics & Adolescent Medicine. 1997. 151(12) p.
1207-14.

Antonow, J.A., et al., Sepsis evaluations in hospitalized infants
with bronchiolitis, in Pediatric Infectious Disease Journal.
1998. 17(3)p. 231-236.

Adcock, P.M., C.L. Sanders, and G.S. Marshall, Standardizing the
care of bronchiolitis, in Archives of Pediatrics & Adolescent
Medicine. 1998. 152 (8) p. 739-44.

Page 46 of 53



56

57

58

59

60

61

62

63

64

65

66

67

68

Purcell, K. and J. Fergie, Concurrent serious bacterial infections
in 2396 infants and children hospitalized with respiratory
syncytial virus lower respiratory tract infections.[comment], in
Archives of Pediatrics & Adolescent Medicine. 2002. 156 (4) p.
322-4.

Liebelt, E.L., K. Qi, and K. Harvey, Diagnostic testing for serious
bacterial infections in infants aged 90 days or younger with
bronchiolitis. Archives of Pediatrics & Adolescent Medicine,
1999. 153(5): p. 525-530.

Greenes, D.S. and M.B. Harper, Low risk of bacteremia in febrile
children with recognizable viral syndromes, in Pediatr Infect
Dis J. 1999. Mar;18(3): p. 258-61.

Bloomfield, P., et al., Bacteraemia and antibiotic use 1in
respiratory syncytial virus infections, in Arch Dis Child. 2004.
89p. 363-7.

Titus, M.O. and S.W. Wright, Prevalence of serious bacterial
infections in febrile infants with respiratory syncytial virus
infection, in Pediatrics. 2003. 112 p. 282-4.

Hall, C.B., et al., Risk of secondary bacterial infection in
infants hospitalized with respiratory syncytial viral infection,
in J Pediatr. 1988.113 p. 266-71.

Levine, D.A., et al., Risk of serious bacterial infection in young
febrile infants with respiratory syncytial virus infections, in
Pediatrics. 2004. Jun;113 (6) p. 1728-34.

Nohynek, H., et al., Erythrocyte sedimentation rate, white blood
cell count and serum C-reactive protein in assessing etiologic
diagnosis of acute lower respiratory infections in children.
Pediatr Infect Dis J, 1995. 14(6): p. 484-90.

AHQR, Management of bronchiolitis in infants and children. Evid Rep
Technol Assess (Summ), 2003(69).

Hartling, L., et al., Epinephrine for bronchiolitis. Cochrane
Acute Respiratory Infections Group. Cochrane Database Syst Rev,
2004. 4.

Kellner, J.D., et al., Bronchodilators for bronchiolitis. Cochrane
Acute Respiratory Infections Group. Cochrane Database Syst Rev,
2004. 4.

Hartling, L., Wiebe N, Russell K, Patel H and Klassen TP., A meta-
analysis of randomised controlled trials evaluating the
efficiency of epinephrine for the treatment of acute viral
bronchiolitis. Archives of Pediatrics & Adolescent Medicine,
2003. 157(10): p. 957-964.

Abul-Ainine, A. and D. Luyt, Short term effects of adrenaline 1in
bronchiolitis: A randomised controlled trial, in Archives of
Disease in Childhood. 2002.86 (4) p. 276-279.

Page 47 of 53



69

70

71

72

73

74

75

76

77

78

79

80

Patel, H., et al., A randomized, controlled trial of the
effectiveness of nebulized therapy with epinephrine compared
with albuterol and saline in infants hospitalized for acute
viral bronchiolitis, in Journal of Pediatrics. 2002. 141 p. 818-
24,

Wainwright, C., et al., A multicenter, randomized, double-blind,
controlled trial of nebulized epinephrine in infants with acute
bronchiolitis, in New England Journal of Medicine. 2003.349 p.
27-35.

Hariprakash, S., et al., Randomized controlled trial of nebulised
adrenaline in acute bronchiolitis, in Pediatric Allergy and
Immunology. 2003. 14 (2) p. 134-139.

Mull, C. et al, A randomised trial of nebulised epinephrine vs
albuterol in the emergency department treatment of
bronchiolitis Archives of Pediatrics and Adolescent Medicine.
158 (2) : 113-8, 2004 February

Ray, M.S. and V. Singh, Comparison of nebulized adrenaline versus
salbutamol in wheeze associated respiratory tract infection in
infants. Indian Pediatrics., 2002. 39(1): p. 12-22.

Everard, M.L., et al., Anticholinergic drugs for wheeze in children
under the age of two years, in Cochrane Database Syst Rev. 2002.
p. CD001279.

Patel, H., et al., Glucocorticoids for acute viral bronchiolitis 1in
infants and young children. Cochrane Acute Respiratory
Infections Group. Cochrane Database Syst Rev, 2004. 4.

Garrison, M.M., et al., Systemic corticosteroids in infant
bronchiolitis: A meta-analysis, in Pediatrics. 2000. 105 (4) p.
E44.

Bulow, S.M., et al., Prednisolone treatment of respiratory
syncytial virus infection: A randomized controlled trial of 147
infants, in Pediatrics. 1999. 104 no.-e77.

Gadomski, A.M., Potential interventions for preventing pneumonia
among young children: lack of effect of antibiotic treatment for
upper respiratory infections. Pediatric Infectious Disease
Journal., 1993. 12(2): p. 115-20.

Bisgaard, H., A randomized trial of montelukast in respiratory
syncytial virus postbronchiolitis, in American Journal of
Respiratory and Critical Care Medicine. 2003. 167 p. 379-383.

Hall, C.B., et al., Infectivity of respiratory syncytial virus by
various routes of inoculation. Infect Immunology, 1981. 33(3):
p. 779-783.

Page 48 of 53



81

82

83

84

85

86

87

88

89

90

91

92

93

Boyce, J.M. and D. Pittet, Guideline for hand hygiene in health-
care settings. Recommendations of the healthcare infection
control practices advisory committee and the HICPAC/SHEA/
APIC/IDSA hand hygiene task force., in MMWR. 2002. 51:((RR16) p.
1-48.

Krasinski, K., et al., Screening for respiratory syncytial virus
and assignment to a cohort at admission to reduce nosocomial
transmission, in J Pediatr. 1990. Jun; 116 (6): p. 894-8.

Leclair, J.M., et al., Prevention of nosocomial respiratory
syncytial virus infections through compliance with glove and
gown isolation precautions, in N Engl J Med. 1987. 317 p. 329-
34.

Hall, C.B., et al., Control of nosocomial respiratory syncytial
viral infections, in Pediatrics. 1978.62 p. 728-32.

Madge, P., et al., Prospective controlled study of four infection-
control procedures to prevent nosocomial infection with
respiratory syncytial virus, in Lancet. 1992. 340 p. 1079-83.

Isaacs, D., et al., Handwashing and cohorting in prevention of
hospital acquired infections with respiratory syncytial virus,
in Arch Dis Child. 1991.66 p. 227-31.

Karanfil, L.V., et al., Reducing the rate of nosocomially
transmitted respiratory syncytial virus, in Am J Infect Control.
1999. 27 (2) p. 91-6.

Hall, C.B. and R.G. Douglas, Jr., Nosocomial respiratory syncytial
viral infections. Should gowns and masks be used?, in Am J Dis
Child. 1981. 135 p. 512-5.

Agah, R., et al., Respiratory syncytial virus (RSV) infection rate
in personnel caring for children with RSV infections. Routine
isolation procedure vs routine procedure supplemented by use of
masks and goggles, in Am J Dis Child. 1987. 141 (6) p. 695-7.

Contreras, P.A., et al., Inactivation of respiratory syncytial
virus by generic hand dishwashing detergents and antibacterial
hand soaps, in Infect Control Hosp Epidemiol. 1999.20 (1): p.
57-8.

Swingler, G.H., G.D. Hussey, and M. Zwarenstein, Duration of
illness in ambulatory children diagnosed with bronchiolitis.
Archives of Pediatrics & Adolescent Medicine., 2000. 154 (10): p.
997-1000.

Sigurs, N., R. Bjarnason, and F. Sigurbergsson, Respiratory
Syncytial Virus bronchilitis in infancy 1s an important risk
factor for asthma and allergy at age 7. Am J Respir Crit Care
Med, 2000. 151 (1501-1507).

Noble, V., M. Murray, and J. Alezander, Respiratory status and
allergy nine to ten years after acute bronchiolitis. Arch Dis
Child, 1997. 76: p. 315-319.

Page 49 of 53



94

95

96

97

98

99

100

101

102

103

104

105

106

Stein, R.T., D. Sherill, and W.J. Morgan, Respiratory Syncytial
Virus in early life and risk of wheeze and allergy by the age of
13 years. Lancet, 1999. 354: p. 541-545.

Turner, S.W., et al., Reduced lung function both before
bronchiolitis and at 11 years. Arch Dis Child, 2002. 87: p. 417-
420.

Holberg, C.J., et al., Child day care, smoking by caregivers, and
lower respiratory tract illness in the first 3 years of life.
Group Health Medical Associates, in Pediatrics. 1993. 91 p. 885-
92.

Morgan, W.J. and F.D. Martinez, Risk factors for developing
wheezing and asthma in childhood, in Pediatr Clin North Am.
1992. 39 p. 1185-203.

Clough, J.B., et al., Can we predict which wheezy infants will
continue to wheeze?, in Am J Respir Crit Care Med. 1999. 160 (5
Pt 1): p. 1473-80.

Cochran, D., Diagnosing and treating chesty infants. A short trial
of inhaled corticosteroid is probably the best approach, Bmj.
1998. 316(7144) p. 1546-7.

Steen, K.H. and T. Zimmermann, Tracheobronchial aspiration of
foreign bodies in children: a study of 94 cases, Laryngoscope.
1990. 100 p. 525-30.

Wesley, A.W., P.A. Smith, and R.B. Elliott, Experience with
neonatal screening for cystic fibrosis in New Zealand using
measurement of immunoreactive trypsinogen, Australian Paediatric
Journal. 1989. 25 (3) p. 151-5.

Silverman, M., Out of the mouths of babes and sucklings: lessons
from early childhood asthma. Thorax, 1993. 48(12): p. 1200-4.

Chavasse, R., et al., Short acting beta agonists for recurrent
wheeze in children under 2 years of age, in Cochrane Database
Syst Rev. 2002. p. CD002873.

McKean, M. and F. Ducharme, Inhaled steroids for episodic viral
wheeze of childhood. Cochrane Database Syst Rev, 2000(2): p.
CD001107.

Csonka, P., et al., Oral prednisolone in the acute management of
children age 6 to 35 months with viral respiratory infection-
induced lower airway disease: a randomised, placebo-controlled
trial. Journal of Paediatrics, 2003. 143(6): p. 725-30.

Tasche, M.J., et al., Inhaled disodium cromoglycate (DSCG) as
maintenance therapy in children with asthma: a systematic
review, in Thorax. 2000. 55 (11) p. 913-20.

Page 50 of 53



107

109

110

111

112

113

114

115

116

117

118

119

120

121

Juven, T., et al., Etiology of community-acquired pneumonia in 254
hospitalized children. Pediatr Infect Dis J, 2000. 19(4): p.
293-8.

Jadaviji, T., et al., A practical guide for the diagnosis and
treatment of pediatric pneumonia, in New England Journal of
Medicine. 1997. 156 (5) p. S703-11.

McIntosh, K., Community-acquired pneumonia in children.[comment].
New England Journal of Medicine., 2002. 346(6): p. 429-37.

Werno, A.M., et al., Human metapneumovirus in children with
bronchiolitis or pneumonia in New Zealand. Journal of
Paediatrics and Child Health, 2004. 40: p. 549-551.

Michelow, I.C., K. Olsen, and J.M. Lozano, Epidemiology and
clinical characteristics of community acquired pneumonia in
hospitalised children. Pediatrics, 2004. 113: p. 701-707.

Davies, H.D., et al., Prospective comparative study of viral,
bacterial and atypical organisms identified in pneumonia and
bronchiolitis in hospitalized Canadian infants. Pediatric
Infectious Disease Journal., 1996. 15(4): p. 371-5.

Grant, C.C., Outpatient treatment of pneumonia. New Zealand Medical
Journal, 2000: 16 (5) p. 58-62.

Palafox, M., et al., Diagnostic value of tachypnoea in pneumonia
defined radiologically. Arch Dis Child, 2000. 82(1): p. 41-5.

Campbell, H., et al., Assessment of clinical criteria for
identification of severe acute lower respiratory tract
infections in children. Lancet, 1989. 1(8633): p. 297-9.

Mulholland, E.K., et al., Standardized diagnosis of pneumonia in
developing countries. Pediatr Infect Dis J, 1992. 11(2): p. 77-
81.

Singhi, S., et al., Validity of clinical signs for the
identification of pneumonia in children. Annals of Tropical
Paediatrics., 1994. 14(1): p. 53-8.

Khamapirad, T. and W.P. Glezen, Clinical and radiographic
assessment of acute lower respiratory tract disease in infants
and children, in Semin Respir Infect. 1987.2 p. 130-44.

McCarthy, P.L., et al., Radiographic findings and etiologic
diagnosis in ambulatory childhood pneumonias, Clin Pediatr
(Phila). 1981. 20 p. 686-91.

Bettenay, F.A., J.F. de Campo, and D.B. McCrossin, Differentiating
bacterial from viral pneumonias in children, Pediatr Radiol.
1988.18 (6) p. 453-4.

Courtoy, I., A.E. Lande, and R.B. Turner, Accuracy of radiographic
differentiation of bacterial from nonbacterial pneumonia, Clin
Pediatr (Phila). 1989.28 p. 261-4.

Page 51 of 53



122

123

124

125

126

127

128

129

130

131

132

133

134

Lepage, P., Are radiological and biological investigations useful
for antibiotic treatment of pediatric community acquired
pneumonia? Pediatric Pulmonology - Supplement., 1997. 16: p. 43-
4.

Drummond, P., et al., Community acquired pneumonia--a prospective
UK study, Archives of Disease in Childhood. 2000.83 (5) p. 408-
12.

Grant, C.C., et al., Ethnic comparisons of disease severity 1in
children hospitalized with pneumonia in New Zealand, Journal of
Paediatrics & Child Health. 37 (1)2001. p. 32-37.

Djuretic, T., et al., Hospital admissions in children due to
pneumococcal pneumonia in England, Journal of Infection.37 1998.
p. 54-58.

Wubbel, L., et al., Etiology and treatment of community-acquired
pneumonia in ambulatory children, Pediatric Infectious Disease
Journal. 1999.18 p. 98-104.

Hickey, R.W., M.J. Bowman, and G.A. Smith, Utility of blood
cultures in pediatric patients found to have pneumonia in the
emergency department, Ann Emerg Med. 1996.27 p. 721-5.

Turner, R.B., et al., Pneumonia in pediatric outpatients: cause
and clinical manifestations, in J Pediatr. 1987.111 p. 194-200.

Stanley, T.V., Community-acquired pneumonia, in Common childhood
infections: a guide to the judicious use of antimicrobials. 2nd
Ed. New Ethicals 2002 Adis International pp 52-64

Keeley, D.J. , F. K Nkrumah., C. Kapuyanika.Randomized trial of
sulfamethoxazole + trimethoprim versus procaine penicillin for
the outpatient treatment of childhood pneumonia in Zimbabwe
Bulletin of the World Health Organisation 68 (2): 185-92

Tsarouhas N. Shaw KN. Hodinka RL. Bell LM. Effectiveness of
intramuscular penicillin versus oral amoxicillin in the early
treatment of outpatient pediatric pneumonia. Pediatric
Emergency Care. 14(5):338-41, 1998 Oct.

Straus, W.L., et al., Antimicrobial resistance and clinical
effectiveness of co-trimoxazole versus amoxycillin for pneumonia
among children in Pakistan: randomised controlled trial.
Pakistan Co-trimoxazole Study Group. Lancet., 1998. 352(9124):
p. 270-4.

Catchup Study, G., Clinical efficacy of co-trimoxazole versus
amoxicillin twice daily for treatment of pneumonia: a randomised
controlled clinical trial in Pakistan. Archives of Disease in
Childhood., 2002. 86(2): p. 113-8.

Agarwal, G., et al., Three day versus five day treatment with
amoxicillin for non-severe pneumonia in young children: a
multicentre randomised controlled trial, Bmj. 2004.328 p. 791-
4.

Page 52 of 53



135

136

137

138

139

140

141

142

143

MASCOT, Clinical efficacy of 3 days versus 5 days of oral
amoxicillin for treatment of childhood pneumonia: a multicentre
double-blind trial. Lancet, 2002. 360(9336): p. 835-41.

Klein, M., Multicenter trial of cefpodoxime proxetil vs.
amoxicillin-clavulanate in acute lower respiratory tract
infections in childhood, in Pediatric Infectious Disease
Journal. 1995. 14 (4 SUPPL. I): p. S19-522.

Amir, J., et al., Comparative evaluation of cefixime versus
amoxicillin-clavulanate following ceftriaxone therapy of
pneumonia, Clinical Pediatrics. 1996. 35 (12) p. 629-33.

Harris, J.A., et al., Safety and efficacy of azithromycin in the
treatment of community- acquired pneumonia in children,
Pediatric Infectious Disease Journal. 1998. 17 (10) p. 865-871.

Principi, N., et al., Azithromycin versus erythromycin in the
treatment of paediatric community-acquired pneumonia, European
Journal of Clinical Research. 1993. 4 p. 127-133.

Kogan, R., et al., Comparative randomized trial of azithromycin
versus erythromycin and amoxicillin for treatment of community-
acquired pneumonia in children, Pediatric Pulmonology. 2003.
35(2) p. 91-8.

Friis, B., et al., Antibiotic treatment of pneumonia and
bronchiolitis. A prospective randomised study. Arch Dis Child,
1984. 59(11): p. 1038-1045.

Tan, T.Q., E.O. Mason, and W.J. Barson, Clinical characteristics
and outcomes of infants with pneumonia attributable to
penicillin -susceptible and non susceptible Streptocuccus
Pneumoniae. Pediatrics, 1998. 102: p. 1369-1375.

Guppy, M.P.B., S.M. Mickan, and C.B. Del Mar, '"Drink plenty of
fluids" a systematic review of evidence for this recommendation
in acute respiratory infections . Bmj., 2004. 328: p. 499-500.

Page 53 of 53





