Feverish illness in children:
assessment and initial management
in children younger than 5 years
May 2013
NICE Clinical Guideline

National Collaborating Centre for
Women’s and Children’s Health
1

2

Feverish illness in
children: assessment
and initial management
in children younger than
5 years
National Collaborating Centre for Women’s
and Children’s Health
Commissioned by the National Institute for
Health and Care Excellence
NICE’s original guidance on Feverish illness in children was published in 2007. It
was updated in 2013, 2017 and 2019.
See the NICE website for the guideline recommendations and evidence review
for the 2019 update.
This document preserves evidence reviews and committee discussions for areas
of the guideline that were not updated in 2019.

May 2013

i

3

Published by the Royal College of Obstetricians and Gynaecologists, 27 Sussex Place, Regent’s
Park, London NW1 4RG
www.rcog.org.uk
Registered charity no. 213280
First published May 2013
2nd edition © 2013 National Collaborating Centre for Women’s and Children’s Health
1st edition published in 2007

No part of this publication may be reproduced, stored or transmitted in any form or by any means,
without the prior written permission of the publisher or, in the case of reprographic reproduction, in
accordance with the terms of licences issued by the Copyright Licensing Agency in the UK. Enquiries
concerning reproduction outside the terms stated here should be sent to the publisher at the UK address
printed on this page.

The use of registered names, trademarks, etc. in this publication does not imply, even in the absence
of a specific statement, that such names are exempt from the relevant laws and regulations and
therefore for general use.
While every effort has been made to ensure the accuracy of the information contained within this
publication, the publisher can give no guarantee for information about drug dosage and application
thereof contained in this book. In every individual case the respective user must check current
indications and accuracy by consulting other pharmaceutical literature and following the guidelines laid
down by the manufacturers of specific products and the relevant authorities in the country in which they
are practising.

This guideline has been fully funded by NICE. Healthcare professionals are expected to take it fully into
account when exercising their clinical judgement. However, the guidance does not override the
individual responsibility of healthcare professionals to make decisions appropriate to the circumstances
of the individual patient.
Implementation of this guidance is the responsibility of local commissioners and/or providers.

NCC-WCH Editor: Karen Packham

ii

4

Contents
1

Guideline summary ..................................................................................................................... 7
1.1 Guideline development group membership, NCC-WCH staff and acknowledgements ......... 7
1.2 Definitions used in the guideline ............................................................................................ 8
1.3 Who is covered by this guideline ........................................................................................... 9
1.4 Care pathway ....................................................................................................................... 10
1.5 Foreword .............................................................................................................................. 12
1.6 Key priorities for implementation ......................................................................................... 12
1.7 Recommendations ............................................................................................................... 13
1.8 Key research recommendations .......................................................................................... 14
1.9 Research recommendations ................................................................................................ 16
1.10 Other versions of the guideline ............................................................................................ 16
1.11 Schedule for updating the guideline .................................................................................... 16

2

Introduction ............................................................................................................................... 18
2.1 Feverish illness in children .................................................................................................. 18
2.2 For whom is this guideline intended .................................................................................... 22
2.3 Related NICE guidance ....................................................................................................... 22

3

Guideline development methodology ....................................................................................... 23
3.1 Methodology for the 2013 update ........................................................................................ 23
3.2 Methodology for the 2007 guideline..................................................................................... 27

4

Thermometers and the detection of fever ................................................................................. 32
4.2 Measurement of body temperature at other sites ................................................................ 35
4.3 Subjective detection of fever by parents and carers ............................................................ 39

5

Clinical assessment of children with fever ................................................................................ 41
5.2 Life-threatening features of illness in children ..................................................................... 42
5.4 Non-specific symptoms and signs of serious illness ............................................................ 45
Heart rate .................................................................................................................................... 104
5.5 Symptoms and signs of specific serious illnesses ............................................................. 120

6

Management by remote assessment ...................................................................................... 125
6.2 Management according to risk of serious illness ............................................................... 126

7

Management by the non-paediatric practitioner ..................................................................... 128
7.3 Tests by the non-paediatric practitioner ............................................................................ 130

8

Management by the paediatric specialist................................................................................ 134
8.3 Children aged 3 months or older ....................................................................................... 135
8.4 Immediate treatment by the paediatric specialist .............................................................. 159
8.5 Causes and incidence of serious bacterial infection .......................................................... 163
8.6 Admission to and discharge from hospital ............................................................................ 163
8.7 Referral to paediatric intensive care .................................................................................. 166

9

Antipyretic interventions .......................................................................................................... 168
Recommendations ...................................................................................................................... 172
9.2 Physical and drug interventions to reduce body temperature ........................................... 173

10

Advice for home care .............................................................................................................. 210
10.2 When to seek further help .................................................................................................. 213

11

Health economics ................................................................................................................... 216
11.1 Cost analysis of thermometers for use in children and infants with fever ......................... 216
11.2 Description of the costing analysis .................................................................................... 216
11.3 Economics of referral to a specialist paediatric team of a child with fever without source,
analysis undertaken for the 2007 guideline ....................................................................... 224
11.4 Economic evaluation of C-reactive protein versus procalcitonin – analysis undertaken for the

5

2007 guideline .................................................................................................................... 227
11.5 Hour time limit for an urgent face-to-face consultation following remote assessment: GDG
reasoning and justification in the absence of data to inform a formal economic analysis –
analysis undertaken for the 2007 guideline ....................................................................... 230
12

References .............................................................................................................................. 235

13

Abbreviations and glossary ..................................................................................................... 259
13.1 Abbreviations ..................................................................................................................... 259
13.2 Glossary ............................................................................................................................. 261

6

Feverish illness in children

1 Guideline summary
This section was partially updated in 2013.

1.1
Guideline
development
group
NCC-WCH staff and acknowledgements

membership,

GDG members [2013]
Leah Bowen
Richard Bowker
John Crimmins
Penny McDougall
Edward Purssell
Debra Quantrill
Martin Richardson
Andrew Riordan
Damian Roland

Lay member
Consultant paediatrician
General practitioner
Nurse
Lecturer in Children’s Nursing
Lay member
Consultant paediatrician, GDG Chair
Consultant in Paediatric Infectious Diseases and Immunology
NIHR Doctoral research fellow in Paediatric Emergency Medicine

National Collaborating Centre for Women’s and Children’s Health
(NCC-WCH) [2013]
Zosia Beckles
Jiri Chard
Hannah-Rose Douglas
Ella Fields
Zipporah Iheozor-Ejiofor
M Stephen Murphy
Nitara Prasannan
Cristina Visintin

Information scientist
Senior research fellow
Associate director, Health Economics
Research fellow
Research assistant
Co-director in Child Health
Research assistant
Project manager

Acknowledgements
We would like to thank the following people for providing additional information:
Carlos Luaces Cubells, Monica Lakhanpaul, Cathy Pierce, Elizabeth Southey, Anne-Marie Stephani,
Matthew Thompson and Tiffany Wong.

GDG members [2007]
Martin Richardson
Richard Bowker
James Cave
Jean Challiner
Sharon Conroy
John Crimmins
Annette Dearnum
Jennifer Elliott
Jane Houghton
Edward Purssell
Andrew Riordan
Peter Rudd
Ben Stanhope
Bridie Taylor

Consultant paediatrician, GDG Chair
Paediatric specialist registrar
General practitioner
Associate medical director – NHS Direct
Paediatric clinical pharmacist
General practitioner
Children’s nursing practitioner (deputy of Jane Houghton for 2 months)
Patient/carer representative
Nurse consultant in Paediatric Ambulatory Care
Lecturer in Children’s Nursing
Consultant in Paediatric Infectious Diseases and Immunology
Consultant paediatrician
Consultant in Paediatric Emergency Medicine
Patient representative (attending meetings till February 2006)

7

Feverish illness in children

National Collaborating Centre for Women’s and Children’s Health
(NCC-WCH) [2007]
Adebayo Akande
Monica Lakhanpaul
Chia-Wen Lee
Michael Corkett
Rosie Crossley
Hannah-Rose Douglas
Peny Retsa

Research fellow
Co-director in Child Health
Research fellow
Information specialist
Work-Programme coordinator
Health economist
Health economist

Acknowledgements
We would like to thank the Patient and Public Involvement Programme (PPIP) of the National Institute
for Health and Clinical Excellence (NICE) whose glossary was adapted for use in this guideline.
Francoise Cluzeau and Bobbie Lloyd also gave us support in conducting the Delphi consensus
technique. We are grateful to all the healthcare professionals and parents and carers that took part in
the consensus exercise. Diane Crawford gave us invaluable information about thermometers. We
obtained information about the burden of infectious diseases from Roderick MacFaul, and Matthew
Thompson kindly visited us to talk about his research on feverish illnesses in children presenting to
primary care.

1.2

Definitions used in the guideline

Definitions used in the guideline
At the first stage of the guideline development process, the GDG recognised that it was necessary to
have a definition of fever and also to decide what outcomes they would look for in terms of serious
illness.
It was necessary for the GDG to define certain terms that could be used as inclusion or exclusion criteria
for the guideline and literature searches.

Definition of fever
The GDG considered several definitions of fever that have been used in the scientific literature. The
GDG was aware that normal body temperature varies within and between individuals. It was also
recognised that the measurement of body temperature can vary with the site of measurement and type
of thermometer used. Accordingly, it was acknowledged that any definition of fever based on a fixed
body temperature would be arbitrary. It was therefore decided to use a well-recognised physiological
definition.16 For the purposes of this guideline, fever was thus defined as ‘an elevation of body
temperature above the normal daily variation’.
It was also decided that the entry point into the guideline would be a child presenting to health services
with a measured or perceived fever. It was recognised that not all parents and carers have access to
thermometers and it was considered appropriate that the definition and entry point allow the inclusion
of children who are deemed to have a fever, with or without the use of a thermometer.
Despite agreeing on the above definition, the GDG recognised that other definitions of fever are used
in most of the scientific studies that appear in the literature searches and evidence tables. For these
studies, the inclusion criteria typically defined a fixed body temperature such as = 38°C or higher.

Definition of serious illness
Much of this guideline is devoted to identifying children with serious illnesses from among the many
who present to healthcare professionals with a fever. The GDG recognised that it would be necessary
to have a definition of serious illness to be used as an outcome measure in literature searches, etc. In
addition to mortality and morbidity, it was agreed that a list of diagnoses that represented serious
illnesses was needed. For the purposes of this guideline, serious illness with fever is defined as ‘an
illness with fever that could cause death or disability if there were a delay in diagnosis and treatment’.
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The GDG also considered which diagnoses would fulfil this definition and, after consulting the
literature, the following list of terms and diagnoses was included in literature searches:
•

bacterial infection

•

serious bacterial infection

•

meningitis

•

septicaemia

•

bacteraemia

•

pneumonia

•

urinary tract infection

•

septic arthritis

•

osteomyelitis

•

Kawasaki disease

•

encephalitis (herpes simplex).

1.3

Who is covered by this guideline

This section was partially updated in 2013.
The scope of the guideline outlines who is and who is not covered by this guideline.
Groups that will be covered by this guideline are:
•

Children from birth up to their 5th birthday presenting with a fever that has not been
previously diagnosed.

No patient subgroups have been identified as needing specific consideration.
Groups that will not be covered by this guideline are:
•

Children already admitted to hospital.

•

Children with a pre-existing comorbidity for which fever is already covered by an
established management plan by their specialist team; for example cystic fibrosis,
immunosuppression, sickle cell disease and cerebral shunts.

•

Children with recurring fever.

•

Children diagnosed with tropical diseases.
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1.4

Care pathway

A care pathway was used to identify patient flows and key decision points which informed the
development of clinical questions.
The GDG designed an outline care pathway early in the development process to explore how a child
with feverish illness might access, and be dealt with by, the health services. The resulting pathway is
shown in Figure 1.3. The pathway starts with a child at home with fever, and the pathway and guideline
come into effect when parents or carers decide to access the health services. The figure also illustrates
a number of other concepts that were crucial to the guideline development process. More detailed
clinical questions evolved from the pathway and the pathway was modified at the end of the
development process to incorporate the recommendations derived from the updated clinical questions.
It was recognised that children with fever may currently be assessed by healthcare professionals who
either have or do not have recognised training and/or expertise in the management of children and
childhood diseases. In this guideline, professionals with specific training and/or expertise are described
as paediatric specialists and they are said to be working in specialist care. Those without specific
training and/or expertise are described as non-paediatric practitioners although it is acknowledged that
such practitioners may be managing children and their illnesses on a regular basis. Non-paediatric
practitioners are said to be working in non-specialist care.
For most children with feverish illness, the initial contact will be in non-specialist care. These contacts
will mostly be in primary care but some non-specialist contacts may also be made in secondary care,
for example in a general emergency department. A minority of these patients will then be referred on to
specialist care, for example in a paediatric assessment unit.
The GDG recognised that assessments of children with feverish illness can take place in three main
situations. These are represented by the shaded boxes on the care pathway in Figure 1.3. Broadly,
assessments can take place in two ways in non-specialist care. The first is a traditional face-to-face
encounter where the child undergoes a full clinical assessment, including history and physical
examination. This usually occurs in general practice but it could equally occur in a walk-in centre or a
hospital emergency department. Alternatively, the first point of contact could be with what has been
described as a remote assessment. This is where the child is assessed by a healthcare professional
who is unable to examine the child because the child is geographically remote from the assessor.
Remote assessments are becoming increasingly important in the health service and they are used both
in and out of normal working hours. Examples include NHS Direct and other telephone advice services.
In some circumstances, although the child is not geographically remote from the assessor, it may not
fall within the scope of practice for a particular healthcare professional to carry out a physical
examination of the child, for example a pharmacist. In these circumstances, the healthcare professional
may choose to follow the remote assessment guidance rather than the face-to-face guidance that takes
into account signs found on physical examination. In specialist care, the clinical assessment will be
undertaken by individuals trained in the care of sick children and the assessment may take place in a
paediatric assessment unit, on a children’s ward or in a dedicated paediatric emergency department.
The care pathway demonstrates a number of possible outcomes from each type of encounter with the
health services. From a remote assessment, parents and carers will either be advised how to care for
their child at home with appropriate advice as to when to seek further attention, or they will be advised
to bring the child in for a formal clinical assessment. For the small number of children who have
symptoms suggestive of an immediately life-threatening illness, the parents or carers will be advised to
take the child for an immediate specialist assessment, for example by calling an ambulance. From a
clinical assessment in non-specialist care, a child may again be returned home with appropriate advice.
Alternatively, the child may be discharged with a ‘safety net’ that ensures that the child has some kind
of clinical review or planned further contact with the health services (see Chapter 7). If the child is
considered to be sick or potentially at risk of serious illness, the child will be referred to specialist care.
In many cases, a firm diagnosis will be made by the non-paediatric practitioner and the child will be
managed and treated accordingly. In these circumstances, the child progresses beyond the scope of
this guidance and it is expected that the child would be treated according to relevant national or local
guidelines.
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Figure 1.1 Care pathway for feverish illness in children
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The guideline will assume that prescribers will use a drug’s summary of product characteristics to inform
decisions made with individual patients.

1.5

Foreword

This section was partially updated in 2013.
This guidance is a partial update of NICE clinical guideline 47 (published in 2007) and will replace it.
New recommendations have been added on the assessment and initial management in children
younger than 5 years with no obvious cause of feverish illness.
Recommendations are marked to indicate the year of the last evidence review:
•

[2007] if the evidence has not been reviewed since the original guideline

•

[2007, amended 2013] if the evidence has not been reviewed, but an essential change
has been made that affects the meaning of the recommendation

•

[2013] if the evidence has been reviewed but no change has been made to the
recommendation

•

[new 2013] if the evidence has been reviewed and the recommendation has been
updated or added.

The original NICE guideline and supporting documents are available from www.nice.org.uk/CG47.
In the 2013 guideline the term meningitis has been replaced with bacterial meningitis, where
appropriate.
Appendix K contains recommendations from the [2007] guideline that NICE deleted in the [2013]
update. This is because the evidence has been reviewed and the recommendation has been updated,
or because NICE has updated other relevant guidance and has replaced the original recommendations.
Where there are replacement recommendations, details are provided. Where there is no replacement
recommendation, an explanation for the proposed deletion is given.
A grey bar down the side of the page indicates those sections of the guideline which are new or have
been updated. Material from the original guideline which has been deleted can be found in Appendix J.

1.6

Key priorities for implementation

The current recommendations can be found at www.nice.org.uk/guidance/ng143
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1.7

Recommendations

The current recommendations can be found at www.nice.org.uk/guidance/ng143
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1.8

Key research recommendations

This section was partially updated in 2019. See the current recommendations at
www.nice.org.uk/guidance/ng143

Number

Research recommendation

See
section

Symptoms and signs of serious illness
RR 2

The GDG recommends a UK-based epidemiological study on the
symptoms and signs of serious illness. [new 2013]

5.5

Why this is important
The current recommendations on symptoms and signs in the NICE
guideline are based on a series of heterogeneous studies (using
different methods, populations, outcomes and of varying quality)
and a degree of subjectivity was needed to bring these together in
the guideline. Therefore, the GDG recommends that a large
prospective UK-wide study (n = 20,000 plus) should be undertaken
comparing all of these symptoms and signs covered in the
guideline. This would allow for a standardised comparison of each
symptom and sign, and for validation of the existing ‘traffic light’
table.
The study should use a standardised data collection protocol.
Where possible the study should link with routinely collected data
sets, such as Hospital Episode Statistics. The study should include
a variety of settings and locations – that is, wherever children
present, including primary care. The primary outcome of the study
should be the final diagnosis and results of treatment.

RR3

Management by remote assessment
The GDG recommends that a UK study is undertaken to determine
the validity of symptoms reported on remote assessment for
children with fever. [2007]

Why this is important
Traditionally, symptomatic patients have been assessed in a faceto-face setting but increasingly, remote assessment (for example,
assessment over the telephone) determines the urgency of the
patient’s need, the level of care required and from that the most
appropriate next step for the patient. This might include referral to
emergency services, referral to acute or non-acute services or
closing the call with self-care advice/support. Clinical and cost
effectiveness will only be achieved through remote assessment if
perceived need equates to actual need. There is currently a lack of
data available that demonstrate the validity of remote assessment
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RR5

Management by the paediatric specialist

8.3

Diagnosis
The GDG recommends that a UK study of the performance
characteristics and cost-effectiveness of procalcitonin versus Creactive protein in identifying serious bacterial infection in children
with fever without apparent source be carried out. [2007].

Why this is important
Many young children with fever appear well with no symptoms or
signs of serious illness. The vast majority of these children will
have self-limiting illnesses. However, a few will have serious
bacterial infections which may not be identifiable by clinical
assessment alone. Investigations that help to identify these
children with serious bacterial infections could lead to prompt
antibiotic treatment, which may improve their outcome. These
investigations need to be both sensitive and specific so that most
serious bacterial infections are identified and so that antibiotics are
not given to children who don't need them. The inflammatory
markers C-reactive protein and procalcitonin have shown varying
performance characteristics for identifying bacterial infection in a
variety of populations. If either or both were found to be sensitive
and specific for identifying serious bacterial infection in children
with fever without apparent source, there would be evidence for
their more widespread use. The cost effectiveness of this
approach would need to be calculated
RR6

8.3

Antipyretics
The GDG recommends that studies are conducted in primary care
and secondary care to determine whether examination or reexamination after a dose of antipyretic medication is of benefit in
differentiating children with serious illness from those with other
conditions. [2007]

Why this is important
Antipyretic medications are widely used in primary and secondary
settings by parents and healthcare professionals. Children may
therefore present to healthcare facilities having had a dose of
antipyretics. Furthermore, the child's response to antipyretic drugs
may be used as an indication of severity of illness, the rationale
being that those with milder illness will either show greater
improvement in condition or a greater reduction in their fever than
children with more serious illnesses. However, it is not clear if such
changes in condition are a valid and reliable method of
differentiating children with serious illness from those with less
serious conditions.
RR7

10.1

Advice for home care
Home-based antipyretic use
The GDG recommends studies on home-based antipyretic use
and parental perception of distress caused by fever. [new 2013].

Why this is important
relieve distress in children. However, the concept of ‘distress’ and
how parents act on it is little understood. Therefore, the GDG
recommends that a study is undertaken to investigate ‘distress’ in
children with feverish illness. The study should include parents’
and carers’ interpretation of this, including: help-seeking
behaviour, what triggers presentation to a healthcare professional,
what triggers the decision to give a dose of antipyretic, and what
triggers the decision to change from one antipyretic to another.
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1.9

Research recommendations

Number

Research recommendation

See
section

Thermometers and the detection of fever
RR1

Measuring temperature in young babies: tympanic versus axilla
electronic versus axilla chemical dot versus temporal artery. [2007]

4.2

Clinical assessment of the child with fever
Symptoms and signs of serious illness
RR 2

The GDG recommends a UK-based epidemiological study on the
symptoms and signs of serious illness. [new 2013].

5.5

RR3

Management by remote assessment

6.2

The GDG recommends that a UK study is undertaken to determine
the validity of symptoms reported on remote assessment for
children with fever. [2007]

Management by the non-paediatric practitioner
Management according to risk of serious illness
RR4

The GDG recommends that research is carried out on referral
patterns between primary and secondary care for children with
fever, so the health economic impact of this and future guidelines
can be estimated

Management by the paediatric specialist
RR5

7.2

8.3

Diagnosis
The GDG recommends that a UK study of the performance
characteristics and cost-effectiveness of procalcitonin versus Creactive protein in identifying serious bacterial infection in children
with fever without apparent source be carried out. [2007].

RR6

8.3

Antipyretics
The GDG recommends that studies are conducted in primary care
and secondary care to determine whether examination or reexamination after a dose of antipyretic medication is of benefit in
differentiating children with serious illness from those with other
conditions. [2007]

Advice for home care
RR7

10.1

Home-based antipyretic use
The GDG recommends studies on home-based antipyretic use
and parental perception of distress caused by fever. [new 2013].

1.10

Other versions of the guideline

This section will be completed following the stakeholder consultation.

1.11

Schedule for updating the guideline

NICE clinical guidelines are updated so that recommendations take into account important new
information. New evidence is checked after publication, and healthcare professionals and patients are
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asked for their views; we use this information to decide whether all or part of a guideline needs updating.
If important new evidence is published at other times, we may decide to do a more rapid update of some
recommendations. Please see NICE website for information about updating the guideline.
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2 Introduction
2.1

Feverish illness in children

Feverish illness in young children usually indicates an underlying infection of some kind and, as such,
the condition is a cause of concern for parents and carers. The condition can be diagnostic challenge
for healthcare professionals, and infectious diseases remain a major cause of child-hood mortality and
morbidity in the UK. As a result, there is a perceived need to improve the recognition, evaluation and
immediate treatment of feverish illnesses in children.

Incidence and prevalence
Feverish illness is very common in young children. Figure 2.1 shows the proportions of children from a
birth cohort of all infants born in one English county (Avon) whose parents either reported a high
temperature or presented to a doctor for this reason.1 It can be seen that a high temperature is reported
by nearly 40% of parents of children aged under 6 months, and in over 60% of children in the other age
ranges between 6 months and 5 years. Between 20% and 40% of children in the various age ranges
are taken to a doctor because of fever, with the highest proportions presenting between the ages of 6
and 18 months. It has been estimated that an average of eight infective episodes occur in otherwise
healthy children during the first 18 months of life.2
Figure 2.1 Proportions of children reporting and presenting to doctors with high temperature by age range; data
from Hay1

The prevalence of feverish illness in children is reflected by statistics from primary care. Fever is
probably the most common reason for a child to be taken to the doctor. In a study of 1% of the national
child population, the mean general practice (GP) consultation rate was 3.7 per child per year and almost
double that rate for children aged under 4 years. Infections and respiratory disorders made up over 40%
of the consultations.3 In the fourth national study of morbidity in general practice, which included nearly
10 000 children, the annual consultation rates for infections were 60% of the population aged less than
12 months, 36% aged 1–4 years and 20% aged 5–15 years.4 Not surprisingly, fever in children is also
a common reason for seeking health advice out of hours. In one service, 34% of calls concerned
children under 5 years of age.5 Fever was a concern in 52% of calls about children aged under 12
months and in 64% of calls about children aged 1–5 years.
Feverish illness is also one of the most common reasons for children to be seen in hospital emergency
departments and it is a leading cause of admission to children’s wards. In a study from an emergency
department in Nottingham, 32% of the 120 000 annual total attendances were for children. 6 Febrile
illness was the second most common medical reason for attendance, accounting for 20% of such cases.
On children’s wards, at least 48% of admissions are associated with infection. Most of these infections
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present with a feverish illness with or without other symptoms such as breathing difficulty, fit, rash or
cough. Feverish illness is second only to breathing difficulty as the most common presenting problem
leading to acute hospital admission in childhood.7

Issues for healthcare professionals
Feverish illness in young children can be a diagnostic challenge for healthcare professionals because
it is often difficult to identify the cause. In most cases, the illness is due to a self-limiting virus infection
and the child will recover quickly without intervention. However, fever may also be the presenting feature
of serious bacterial illnesses such as meningitis, septicaemia, urinary tract infections and pneumonia.
Estimates of the incidence of these and other serious infections are given in Table 2.1. Although there
is quite a large variation in the estimated incidences according to the source of data, it appears that up
to 1% of children aged 0–5 years may have one of these infections each year.
In some children with fever there will be symptoms and signs that suggest a particular infection, such
as an inflamed eardrum in a child with otitis media or a non-blanching rash in a child with meningococcal
septicaemia. When these features are identified, the diagnosis can be established relatively easily and
the child can be treated appropriately. There will remain a significant number of children, however, who
have no obvious cause of fever despite careful assessment and investigation. These children with fever
without apparent source (FWS), are a particular concern to healthcare professionals because it is
especially difficult to distinguish between simple viral illnesses and life- threatening bacterial infections
in this group.8 In general, FWS tends to be a problem in young children, and the younger the child the
more difficult it is to establish a diagnosis and assess the severity of illness. Because of these problems,
a number of diagnostic and management strategies have been developed for feverish illness without
obvious source in young children.9
Table 2.1 Estimated incidence of serious infections in children aged 0–5 years in the UK; data from Hospital
Episode Statistics (HES)
Incidence (per 100 000)
Diagnosis group

HES data

Published data

Pneumonia

664

92a

Septicaemia

388

20–50b

Urinary tract infection

333

Meningitis

30.2

Septic arthritis

9.25

3.75–5.0

Osteomyelitis

6.17

2.9

Other bacterial infection

0.66

Encephalitis

3.65

0.8c

Kawasaki diseased

10.2

8.1

Total

1445

a

Pneumococcal pneumonia.
Meningococcal septicaemia.
c
Herpes simplex encephalitis.
d
Kawasaki disease is not a confirmed infectious disease but it is believed to be caused by a microbiological toxin.
b

19

Feverish illness in children
To further complicate the problem of assessment and diagnosis, the clinical picture often changes
rapidly in young children. The condition of young children with serious illness may deteriorate within
hours of onset but, on the other hand, an ill-appearing child with a viral illness may make a rapid
recovery. Thus, another challenge for healthcare professionals is to determine when to observe the
child for a period of time, and when to investigate and begin treatment.
Most healthcare professionals are aware that infectious diseases were, and remain, an important cause
of mortality and morbidity in childhood. In the past hundred years there have been impressive reductions
in childhood mortality. The infant mortality rate in the UK, for example, has fallen from 20% to 0.5%
since 1890. Much of this improvement has been due to public health measures, and immunisation
against infectious disease has increasingly been an important factor. In recent years, the reduction in
childhood mortality has changed only a little. In other countries, mortality rates have continued to fall
and some European countries now have childhood mortality rates that are 30–40% lower than that of
the UK. These figures suggest that more can be done to reduce childhood mortality in this country.
Figure 2.2 shows that infection is a major cause of mortality in children aged 0–5 years. There are over
100 deaths from infection in children aged 1–12 months each year in England and Wales. In the first
year of life, infection is second only to congenital defects as a cause of death. In children aged 1– 4
years there are around 30 deaths from infection per year of life, and infection is the most common cause
of death in this age group.
It is possible that the childhood mortality rate in the UK could be reduced to a figure in line with other
European countries if the proportion due to infections could be reduced. Immunisation will probably play
an important part in this process. For example, the new pneumococcal conjugate vaccine, which was
introduced into the UK schedule in 2006, has led to a dramatic reduction in invasive disease due to
Streptococcus pneumoniae in other countries.10 However, it is likely that improved recognition,
evaluation and treatment of febrile illnesses in children could also lead to a reduction in mortality from
infectious disease. For instance, a recent national study investigated deaths from meningococcal
disease, which is the leading cause of mortality from infectious diseases in children. 11The researchers
found that mortality from meningococcal disease is often associated with late identification, sub- optimal
treatment and other deficiencies in health care.
Figure 2.2 Contributions of the four major causative categories to childhood mortality, England and Wales, 2004;
neonatal deaths and deaths due to perinatal events have been excluded; data from the Department of Health,
courtesy of R MacFaul
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Parental concern
This section was updated in 2013.
It is clear that febrile illnesses continue to have a considerable impact on childhood mortality and
morbidity. This impact is reflected in the concerns of parents and carers. Several authors have
conducted surveys of parents’ responses to acute illness in their children and found that fever, cough
and the possibility of meningitis were parents’ primary concerns when their children became acutely ill
(Kai, 1996; Hugenholtz et al, 2009). Parents reported that they experienced high levels of worry when
their children were ill, and had particular concerns that the presence of fever might herald potential
harm. Parents also had anxieties relating to the outcome of fever, believing that it could indicate serious
illness such as meningitis. They were fearful that fever itself could damage their children and could also
result in fits which they believed would result in permanent brain damage and even death.
This concern, which can lead to what has been described as fever phobia (Karwowska et al, 2002), is
quite widespread and tends to increase with the height of temperature, rapid onset and duration of fever
(Enarson et al, 2012). Additionally, it is important to recognise that fear of fever among parents can be
influenced by ethnicity and cultural beliefs. These, compounded with concerns parents have for their
children’s well-being and the need for reassurance, often prompt parents to request care from both
primary and secondary healthcare services (Hugenholtz et al, 2009; Taveras et al, 2004; Sands et al,
2011).
In scientific terms, fever is a natural response to infection and is not harmful in itself. Instead, it is the
underlying infection that has the potential to cause harm. Indeed, there are some theoretical grounds
to suggest that fever is beneficial in the body’s response to infection. In any event, it is clear that parents
and carers could receive more useful advice about feverish illness from healthcare professionals as
well as recognition that their concerns are valid. This could include information about detecting potential
serious infections, how to manage fever appropriately at home and when to seek further advice
(Taveras et al, 2004; Kai, 1996).

Need for guidance
This section was updated in 2013.
It is a requirement of the Children’s National Service Framework that all ill children should have access
to high-quality, cost-effective, evidence-based care.15 Because it is difficult to evaluate the severity of
the illness, there is a need for evidence-based guidance to inform healthcare professionals about how
to judge whether a child who presents with a fever is likely to develop a serious illness. Healthcare
professionals also need advice to support their decision on whether to observe the child, perform
diagnostic tests, start treatment such as antibiotics or refer onwards for specialist care. The guidance
should also include advice on the best ways to detect fever, the management of fever itself, and what
to tell parents and carers who have made contact with healthcare services. The guidance should be
applicable to primary and secondary care and should take account of the number of agencies that are
involved in giving health care and giving advice to parents and carers. It is also important that parental
preferences, as well as the child’s best interests in terms of health outcomes, should be taken into
account when considering the various options for investigation and treatment.

Need for 2013 update
This section was updated in 2013.
The decision to update the guideline was made based on deveopments in the NHS and new evidence
becoming available that could affect existing recommendations.
The introduction of new vaccination programmes in the UK may have significantly reduced the level of
admissions to hospital resulting from diseases covered by this guideline. For example, early analysis of
the pneumococcal vaccination programme in England shows that the incidence of pneumococcal
related disease has fallen 98% in children younger than 2 years since vaccination was introduced.
However, evidence suggests a 68% increase in the prevalence of disease caused by sub-types of
bacteria not covered by vaccination programmes. Also, potentially serious cases of feverish illness are
likely to be rare, so it is important that information is in place to help healthcare professionals distinguish
these from mild cases.
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Figure 2.3 Mortality in children aged 1 month to 5 years in England and Wales caused by infection or diseases of
the respiratory or nervous system, 2004 to 2010; data from Office of National Statistics.
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In addition, new evidence is available on a number of the clinical questions covered by the guideline:
•

the relationship of heart rate to fever in predicting the risk of serious illness in children

•

clinical effectiveness of combination or alternating therapy with paracetamol and
ibuprofen in the management of fever in children

•

predictive value and accuracy of pro-calcitonin as a marker of serious bacterial illness in
children with fever without apparent source.

2.2

For whom is this guideline intended

This clinical guideline is intended for use by all healthcare professionals who are involved in the care or
management of young children with feverish illnesses. The guideline is intended for use in the full range
of healthcare settings provided for children with acute illnesses, including both primary and secondary
care. For the purposes of this guideline, primary care includes services such as NHS Direct, where the
assessment of the child may not include a physical examination. The term specialist paediatric care has
been used to define services where the child will be cared for and managed by trained paediatric staff.
For the most part, the term refers to hospital paediatric departments and specialist children’s emergency
departments.

2.3

Related NICE guidance
•

Urinary tract infection in children. NICE clinical guideline 54 (2007).

•

Diarrhoea and vomiting in children under 5. NICE clinical guideline 84 (2009).

•

Medicines adherence. NICE clinical guidance 76 (2011).

•

Bacterial meningitis and meningococcal septicaemia, NICE clinical guideline 102(2010).

•

Medicines adherence. NICE clinical guidance 76 (2011).
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3 Guideline development
methodology
This section was partially updated in 2013.

3.1

Methodology for the 2013 update

This partial update of guidance was commissioned by NICE and developed in accordance with the
guideline development process outlined in the 2009 edition of The Guidelines Manual.
In accordance with NICE’s Equality Scheme, ethnic and cultural considerations and factors relating to
disabilities have been considered by the guideline development group (GDG) throughout the
development process and specifically addressed in individual recommendations where relevant.
Further information is available from: www.nice.org.uk/aboutnice/howwework/NICEEquality
Scheme.jsp.

Developing review questions and protocols and identifying evidence
The scope for this update (see Appendix A) identified areas where substantial new evidence was
available. The GDG formulated review questions based on the scope and prepared a protocol for each
review question (see Appendix D). These formed the starting point for systematic reviews of relevant
evidence. Published evidence was identified by applying systematic search strategies (see Appendix
E) to the following databases: Medline (1948 onwards), Embase (1980 onwards), and four Cochrane
databases (Cochrane Central Register of Controlled Trials, Cochrane Database of Systematic Reviews,
the Database of Abstracts of Reviews of Effects and the Health Technology Assessment [HTA]
database). Searches to identify economic studies were undertaken using the above databases and the
NHS Economic Evaluation Database (NHS EED). Where appropriate, searches were limited by date to
capture only studies published after the original guideline. Searches in Medline and Embase were
limited to English language and studies in humans. None of the other searches were limited by language
of publication (although publications in languages other than English were not reviewed). Search filters
were used to identify particular study designs, such as randomised controlled trials (RCTs). There was
no searching of grey literature, nor was hand searching of journals undertaken.
All the searches were updated and re-executed within 10 weeks of the start of the stakeholder
consultation to ensure the reviews were up-to-date. This process was completed by 1 October 2012.

Reviewing and synthesising evidence
Evidence relating to clinical effectiveness was reviewed and synthesised according to the Grading of
Recommendations Assessment, Development and Evaluation (GRADE) approach. In the GRADE
approach, the quality of the evidence identified for each outcome listed in the review protocol is
assessed according to the factors listed below, and an overall quality rating (high, moderate, low or very
low) is assigned by combining the ratings for the individual factors.
•

Study design (as an indicator of intrinsic bias; this determines the initial quality rating).

•

Limitations in the design or execution of the study (including concealment of allocation,
blinding, loss to follow up; these can reduce the quality rating).

•

Inconsistency of effects across studies (this can reduce the quality rating).

•

Indirectness (the extent to which the available evidence fails to address the specific
review question; this can reduce the quality rating).
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•

Imprecision (reflects the confidence in the estimate of effect and this can reduce the
quality rating). For continuous variables (such as change in temperature) the GDG was
asked to predefine minimally important differences (the smallest difference between
treatments that health professionals or patients think is clinically beneficial). However, the
GDG was unable to agree these so imprecision was graded based on statistical
differences.

•

Other considerations (including large magnitude of effect, evidence of a dose–response
relationship, or confounding variables likely to have reduced the magnitude of an effect;
these can increase the quality rating in observational studies, provided no downgrading
for other features has occurred).

The type of review question determines the highest level of evidence. For questions on therapy or
treatment, the highest possible evidence level is a well-conducted systematic review or meta-analysis
of RCTs, or an individual RCT. In the GRADE approach, a body of evidence based entirely on such
studies has an initial quality rating of high, and this may be downgraded to moderate, low or very low if
factors listed above are not addressed adequately. For questions on prognosis, the highest possible
level of evidence is a controlled observational study (a cohort study or case–control study), and a body
of evidence based on such studies would have an initial quality rating of high, which might be
downgraded to moderate, low or very low, depending on the factors listed above. For diagnostic tests,
studies examining the performance of the test were used if information on accuracy was required, but
where an evaluation of the effectiveness of the test in the clinical management of the condition was
required, evidence from RCTs or cohort studies was considered optimal. For studies evaluating the
accuracy of a diagnostic test, summary statistics (sensitivity, specificity, positive predictive value [PPV],
negative predictive value [NPV] and likelihood ratios for positive and negative test results [LR+ and LR–
, respectively]) were calculated or quoted where possible (see Table 3.1). The following definitions were
used when summarising the likelihood ratios for the GDG:
•

Convincing: positive likelihood ratio (LR+) 10 or higher, negative likelihood ratio (LR-)
0.1 or lower

•

Strong: LR+ 5 or higher (but less than 10), LR- 0.2 or lower (but higher than 0.1)

•

Not strong: LR+ 4.9 or lower, LR- higher than 0.2

The following definitions were used when summarising the levels of sensitivity, specificity, positive
predictive value (PPV) and negative predictive value (NPV) for the GDG:
•

High: 90% and above

•

Moderate: 75% to 89%

•

Low: 74% or below

All diagnostic outcomes (likelihood ratios, sensitivity, specificity and predictive values) were considered
when discussing the evidence. However, particular emphasis was placed on the positive likelihood ratio,
with a ratio of 5 or higher being considered a good indicator that a symptom or sign should be presented
in the red column of the traffic light table.
For each review question the highest available level of evidence was sought. Where appropriate, for
example if a systematic review, meta-analysis or RCT was identified to answer a question directly,
studies of a weaker design were not considered. Where systematic reviews, meta-analyses and RCTs
were not identified, other appropriate experimental or observational studies were sought.
The GRADE system described above covers studies of treatment effectiveness. However, it is less well
established for studies reporting accuracy of diagnostic tests or prognostic factors. For such studies,
NICE recommends using the Quality Assessment of Studies of Diagnostic Accuracy (QUADAS)
methodology checklist or the NICE prognostic study checklist, respectively, to assess study quality (see
the NICE guidelines manual). These were then mapped onto the GRADE system.
Some studies were excluded from the guideline reviews after obtaining copies of the publications
because they did not meet inclusion criteria specified by the GDG (see Appendix G). The characteristics
of each included study were summarised in evidence tables for each review question
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(see Appendix H). Where possible, dichotomous outcomes were presented as relative risks (RRs) or
odds ratios (ORs) with 95% confidence intervals (CIs), and continuous outcomes were presented as
mean differences with 95% CIs or standard deviations (SDs).
The body of evidence identified for each therapy or treatment review question (or part of a review
question) was presented in the form of a GRADE evidence profile summarising the quality of the
evidence and the findings (pooled relative and absolute effect sizes and associated CIs).
Where appropriate, the body of evidence corresponding to each outcome specified in the review
protocol was subjected to quantitative meta-analysis. In such cases, pooled effect sizes were presented
as pooled risk ratios (RRs), pooled ORs or weighted mean differences. By default, meta- analyses were
conducted by fitting fixed effects models, but where statistically significant heterogeneity was identified,
random effects models were used to investigate the impact of the heterogeneity. As Review Manager
does not support formal meta-analysis of diagnostic studies this was undertaken using the Stata®
software package using the METANDI and MIDAS commands.
Where quantitative meta-analysis could not be undertaken (for example because of heterogeneity in
the included studies) the range of effect sizes reported in the included studies was presented. The
GRADE evidence profiles are not directly applicable to epidemiological studies or non-comparative
cohort studies. Where these studies are presented, they are included in descriptive paragraphs and/or
tables as appropriate.
Table 3.1 ‘2 x 2’ table for calculation of diagnostic accuracy parameters
Reference standard
positive

Reference standard
negative

Total

Index test result
positive

a (true positive)

b (false positive)

a+b

Index test result
negative

c (false negative)

d (true negative)

c+d

Total

a+c

b+d

a+b+c+d = N (total
number of tests in study)

Identification of serious illness
The following serious illnesses were identified as being the main focus of the diagnostic reviews:
•

bacterial meningitis

•

meningococcal septicaemia

•

bacteraemia

•

pneumonia

•

urinary tract infection

•

encephalitis (herpes simplex)

•

septic arthritis/osteomyelitis

•

Kawasaki disease.

Outcome measures
For this guideline update, the review questions were judged on a number of outcomes. The justification
for using these outcomes was based on their relevance to the groups covered by the guideline and
consensus among members of the GDG. Outcomes include those that were felt to be desirable (for
example early detection of serious illness) and unwanted effects of treatment that it would be important
to reduce to a minimum. When assessing the accuracy of a test or the
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effectiveness of a particular treatment, appropriate information about the effect on one or more primary
outcomes was sought.
The primary outcomes considered in the guideline were:
•

accuracy in identifying serious illness

•

change in the child’s ‘distress’

•

change in child’s temperature

•

adverse events.

The GDG stated that the overarching aim of the guideline was the early and accurate detection of
serious illness in children with fever. This allows for suitable treatment to begin, which should then
reduce morbidity and mortality.

Incorporating health economics
The aims of the health economic input to the guideline were to inform the GDG of new economic issues
relating to fever in children, and to consider whether the recommendations continued to represent a
cost-effective use of healthcare resources. Health economic evaluations aim to integrate data on
benefits (ideally in terms of quality adjusted life years [QALYs]), harms and costs of different care
options.
Systematic searches for published economic evidence were undertaken for all clinical questions in the
guideline update. For economic evaluations, no standard system of grading the quality of evidence
exists and included papers were assessed using a quality assessment checklist based on good practice
in economic evaluation. Reviews of the relevant published health economic literature identified in the
literature search are presented alongside the clinical effectiveness reviews.
The GDG prioritised a number of review questions where it was thought that economic considerations
would be particularly important in formulating recommendations. The plan was to provide additional
health economic analyses where data were available and health economic analysis was warranted as
part of the development process. Cost effectiveness analysis can be useful where there are alternative
clinical strategies, one or more of which is associated with potentially higher costs and evidence of
improved effectiveness. For this guideline the areas prioritised for economic analysis were:
•

the predictive value of pro-calcitonin and/or C reactive protein markers

•

the efficacy of paracetamol and non-steriodal anti-inflammatory drugs (NSAIDs) alone
and in combination in reducing fever

•

whether reducing fever with paracetamol or NSAIDs affects the course of the illness.

Evidence to recommendations
Recommendations for clinical care were derived using, and linked explicitly to, the evidence that
supported them. In the first instance, informal consensus methods were used by the GDG to agree
short clinical and, where appropriate, cost effectiveness evidence statements which were presented
alongside the evidence profiles. Statements summarising the GDG’s interpretation of the evidence and
any extrapolation from the evidence used when making recommendations were also written to ensure
transparency in the decision-making process. The criteria used in moving from evidence to
recommendations were:
•

relative value placed on the outcomes considered

•

consideration of clinical benefits and harms consideration of net health benefits and
resource use

•

quality of the evidence

•

other considerations (including equalities issues).
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The GDG also identified areas where evidence to answer its review questions was lacking and used
this information to formulate recommendations for future research.
Towards the end of the guideline development process, formal consensus methods were used to
consider all the clinical care recommendations and research recommendations that had been drafted.
The GDG identified 10 ‘key priorities for implementation’ (key recommendations) and five high-priority
research recommendations. The key priorities for implementation were those recommendations thought
likely to have the greatest impact on clinical care and outcomes in the NHS as a whole; they were
selected using a variant of the nominal group technique (see the NICE guidelines manual). The priority
research recommendations were selected in a similar way.

Stakeholder involvement
Registered stakeholder organisations were invited to comment on the draft scope and the draft
guideline. The GDG carefully considered and responded to all comments received from stakeholder
organisations. The comments and responses were reviewed by NICE in accordance with the NICE
guideline development process.

3.2

Methodology for the 2007 guideline

This section outlines the methodology used in the development of the 2007 guideline and applies only
to those parts of the guideline that were developed in 2007.
This guideline was commissioned by NICE and developed in accordance with the guideline
development process outlined in the 2005 NICE Guidelines Manual.17

Literature search strategy
Initial scoping searches were carried out to identify relevant guidelines (local, national, international)
produced by other development groups. The reference lists in these guidelines were checked against
subsequent searches to identify missing evidence.
Systematic searches to answer the clinical questions formulated and agreed by the GDG were carried
out using the following databases via the OVID platform: MEDLINE (1966 onwards), Embase (1980
onwards), Cumulative Index to Nursing and Allied Health Literature (1982 onwards) and PsycINFO
(1967 onwards). The most recent search conducted for the three Cochrane databases (Cochrane
Central Register of Controlled Trials, Cochrane Database of Systematic Reviews, and the Database of
Abstracts of Reviews of Effects) was Quarter 3, 2006. Searches to identify economic studies were
undertaken using the above databases and the NHS Economic Evaluations Database (NHS-EED).
Relevant published evidence to inform the guideline development process and answer the clinical
questions was identified by systematic search strategies. The clinical questions are shown in the
relevant sections. Additionally, stakeholder organisations were invited to submit evidence for
consideration by the GDG, provided it was relevant to the clinical questions and of equivalent or better
quality than evidence identified by the search strategies. GDG members also contributed evidence
under the same conditions.
Search strategies combined relevant controlled vocabulary and natural language in an effort to balance
sensitivity and specificity. Both generic and specially developed methodological search filters were used
appropriately. Unless advised by the GDG, searches were not date specific.
There was no systematic attempt to search grey literature (conferences, abstracts, theses and
unpublished trials). Hand searching of journals not indexed on the databases was not undertaken.
Ongoing trials were identified and the principal investigators asked to share their research proposals
and outcomes, if available.
Although search strategies were devised for children under the age of 5 years, evidence beyond this
age group was considered when no other evidence was available for children under 5 years. Refer to
the evidence tables outlining these studies on the accompanying CD-ROM.
Searches were updated and re-run 6–8 weeks before the stakeholder consultation, thereby ensuring
that the latest relevant published evidence was included in the database. Any evidence published
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after this date was not included. For the purposes of updating this guideline, 1 September 2006 should
be considered the starting point for searching for new evidence.
Further details of the search strategies, including the methodological filters used, are provided on the
accompanying CD-ROM.

Synthesis of clinical effectiveness evidence
The NICE Guidelines Manual was largely abided by. However, because this is a symptom-based
guideline with un-established methodology, the methodology used is stated where it was not covered
in the NICE Guidelines Manual. Evidence relating to clinical effectiveness was reviewed using
established guides17–24 and classified using the established hierarchical system shown in Table 3.2. 24
This system reflects the susceptibility to bias that is inherent in particular study designs.
The type of clinical question determines the highest level of evidence that may be sought. In assessing
the quality of the evidence, each study receives a quality rating coded as ‘++’, ‘+’ or ‘-’. For issues of
therapy or treatment, the highest possible evidence level (EL) is a well-conducted systematic review or
meta-analysis of randomised controlled trials (RCTs; EL = 1++) or an individual RCT (EL = 1+). Studies
of poor quality are rated as ‘-’. Usually, studies rated as ‘-’ should not be used as a basis for making a
recommendation, but they can be used to inform recommendations. For issues of prognosis, the highest
possible level of evidence is a cohort study (EL = 2) since this is the most appropriate methodology to
address prognosis. There are no specific ELs for prognosis and therefore all the prognostic studies
were rated according to Table 3.2.
Table 3.2 Levels of evidence for intervention studies17
Level

Source of evidence

1++

High-quality meta-analyses, systematic reviews of randomised controlled trials (RCTs) or RCTs
with a very low risk of bias

1+

Well-conducted meta-analyses, systematic reviews of RCTs or RCTs with a low risk of bias

1−

Meta-analyses, systematic reviews of RCTs or RCTs with a high risk of bias

2++

High-quality systematic reviews of case–control or cohort studies; high-quality case–control or
cohort studies with a very low risk of confounding, bias or chance and a high probability that the
relationship is causal

2+

Well-conducted case–control or cohort studies with a low risk of confounding, bias or chance and
a moderate probability that the relationship is causal

2−

Case–control or cohort studies with a high risk of confounding, bias or chance and a significant
risk that the relationship is not causal

3

Non-analytical studies (for example case reports, case series)

4

Expert opinion, formal consensus

For each clinical question, the highest available level of evidence was selected. Where appropriate, for
example if a systematic review, meta-analysis or RCT existed in relation to a question, studies of a
weaker design were not included. Where systematic reviews, meta-analyses and RCTs did not exist,
other appropriate experimental or observational studies were sought, such as diagnostic studies, which
examined the performance of the clinical test if the efficacy of the test was required (see Table 3.3).
Where an evaluation of the effectiveness of the test in the clinical management of patients and the
outcome of disease was required, evidence from RCTs or cohort studies was used.
The system in Table 3.2 covers studies of treatment effectiveness. However, it is less appropriate for
studies reporting diagnostic tests of accuracy. In the absence of a validated hierarchy for this type of
test, NICE suggests levels of evidence that take into account the factors likely to affect the validity of
these studies (see Table 3.3).
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Table 3.3 Levels of evidence for studies of the accuracy of diagnostics tests17
Level

Type of evidence

Ia

Systematic reviews (with homogeneity)a of level-1 studiesb

Ib

Level-1 studiesb

II

Level-2 studies;c systematic reviews of level-2 studies

III

Level-3 studies;d systematic reviews of level-3 studies

IV

Consensus, expert committee reports or opinions and/or clinical experience without explicit critical
appraisal; or based on physiology, bench research or ‘first principles’

a

Homogeneity means there are no or minor variations in the directions and degrees of results between individual studies that
are included in the systematic review.
b
Level-1 studies are studies that use a blind comparison of the test with a validated reference standard (gold standard) in a
sample of patients that reflects the population to whom the test would apply.
c
Level-2 studies are studies that have only one of the following:
•
narrow population (the sample does not reflect the population to whom the test would apply)
•
use a poor reference standard (defined as that where the ‘test’ is included in the ‘reference’, or where the ‘testing’
affects the ‘reference’)
•
the comparison between the test and reference standard is not blind
d

•
case–control studies.
Level-3 studies are studies that have at least two or three of the features listed above.

Prognostic studies
A substantial part of the evidence for this guideline was derived from prognostic studies. It is worth
noting that there is very limited research on prognostic studies and on methods for assessing their
quality. The 2005 version of the NICE Guidelines Manual contains virtually no advice on how to assess
such studies. These limitations were recognised from the outset and the NICE methodology was
adapted to account for these deficiencies, as outlined in Table 3.3.
For searching, a highly sensitive evidence-based prognostic study search strategy developed by
McMaster University was adopted. Searches for this evidence utilised a prognostic search filter by
Wilczynskiet al.25 full details of the search strategy are provided on the accompanying CD-ROM.
The search identified 3151 prognostic studies. After filtering double references, 300 different abstracts
were screened for inclusion.
Studies were appraised using the checklist for cohort studies in Appendix D of the 2005 version of the
NICE Guidelines Manual, and the evidence level was allocated using the hierarchy described in Table
3.2. According to this system, the best quality evidence would usually be of evidence level 2 because
RCTs are not usually used to address questions of prognosis. Prospective cohort studies are generally
the preferred type of study. Lower evidence level studies were included on an individual basis if they
contributed information that was not available in the higher evidence level studies but yielded important
information to inform the GDG discussions for formulating recommendations.

Delphi consensus
In areas where important clinical questions were identified but no substantial evidence existed, a tworound Delphi consensus method was used to derive recommendations that involved the participation of
over 50 clinicians, parents and carers from appropriate stakeholder organisations. The participants
rated a series of statements developed by the GDG using a scale of 1–9 (1 being strongly disagree, 9
being strongly agree). Consensus was defined as 75% of ratings falling in the 1–3 or 7–9 categories.
Results and comments from each round were discussed by the GDG and final recommendations were
made according to predetermined criteria. Full details of the consensus process are presented in
Appendix A.
For economic evaluations, no standard system of grading the quality of evidence exists. Economic
evaluations that are included in the review have been assessed using a quality assessment checklist
based on good practice in decision-analytic modelling.26 Evidence was synthesised qualitatively by
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summarising the content of identified papers in evidence tables and agreeing brief statements that
accurately reflected the evidence. Quantitative synthesis (meta-analysis) was not performed in this
guideline due to methodological and statistical heterogeneity of the studies identified.
Summary results and data are presented in the guideline text. More detailed results and data are
presented in the accompanying evidence tables. Where possible, dichotomous outcomes are presented
as relative risks (RRs) with 95% confidence intervals (CIs), and continuous outcomes are presented as
mean differences with 95% CIs or standard deviations (SDs). Moreover, RRs were also calculated as
positive predictive values (PPV)/(1 - negative predictive value [NPV]) in diagnoses and prognoses when
appropriate.
The quality of cohort studies was appraised based on Appendix B in the 2005 NICE Guideline Manual,
and Appendix F for diagnostic studies.

Health economics
The aim of the economic input into the guideline was to inform the GDG of potential economic issues
relating to fever in children. The health economist helped the GDG by identifying topics within the
guideline that might benefit from economic analysis, reviewing the available economic evidence and,
where necessary, conducting economic analysis. Where published economic evaluation studies were
identified that addressed the economic issues for a clinical question, these are presented alongside the
clinical evidence. However, this guideline addressed only assessment and initial management of fever
in children. Economic evaluation requires assessment of healthcare resources (costs) alongside health
outcomes, preferably quality-adjusted life years (QALYs). Since clinical outcomes of treatment were
outside the scope of the guideline, it was anticipated that the economic literature that addressed the
guideline questions would be very limited.
Apart from the review of the literature, additional health economic analysis was undertaken for specific
questions in the guideline which the GDG identified as requiring economic evaluation. Specifically,
health economic analysis was undertaken on the cost of thermometers, and the cost- effectiveness of
specific investigations in specialist care (C-reactive protein versus procalcitonin). Additional economic
models were developed to assess the impact of changing the pattern of referrals to secondary care but
the lack of data prevented any meaningful analysis and conclusions to be drawn from this.
For the analysis that was undertaken, clinical data reported in the guideline were used, and UK cost
data were collected. The perspective adopted is the NHS and cost data are reported for 2005/06.
Health economic analysis carried out as part of the guideline development is presented within the
relevant clinical chapter, with readers being referred forward to appendices which provide more detailed
explanation of methods and results.
Health economic statements are made in the guideline in sections where the use of NHS resources is
considered.

Forming recommendations
For each clinical question, the recommendations were derived from the evidence statements presented
to the GDG as summaries from the studies reviewed. The link between the evidence statements and
recommendation were made explicit in the translation of the evidence statement. The GDG agreed the
final recommendation through informal consensus. In the first instance, informal consensus methods
were used by the GDG to agree evidence statements and recommendations. Additionally, in areas
where important clinical questions were identified but no substantial evidence existed, formal consensus
methods were used to identify current best practice (see the section above). Shortly before the
consultation period, five to ten key priorities were selected using a nominal group technique for
implementation (details available at the NCC-WCH). To avoid giving the impression that higher grade
recommendations are of higher priority for implementation, NICE no longer assigns grades to
recommendations.
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External review
This guideline has been developed in accordance with the NICE guideline development process. This
has included giving registered stakeholder organisations the opportunity to comment on the scope of
the guideline at the initial stage of development and on the evidence and recommendations at the
concluding stage. This involved reviewing by two independent reviewers as part of NICE’s external
expert review process for its guidelines. The developers have carefully considered all of the comments
during the stage of the consultation by registered stakeholders and expert external reviewers and
validation by NICE.
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4 Thermometers and the
detection of fever
Introduction
Body temperature in children can be measured at a number of anatomical sites using a range of different
types of thermometers. Sites used to measure temperature include the mouth, rectum and axilla. The
types of thermometers available include mercury-in-glass, electronic, chemical and infrared. Mercuryin-glass thermometers were the traditional type of thermometer used to measure body temperature but
they are no longer recommended for use in infants and young children because of the risks of breakage
and mercury spillage.27 Furthermore, UK health and safety regulations require that mercury-containing
medical devices should not be used whenever a suitable alternative exists. 28 Mercury-in-glass
thermometers will not be considered further in this guideline except as a comparator in diagnostic
studies.
Electronic thermometers are widely used by healthcare professionals as an alternative to mercury-inglass thermometers. Electronic thermometers have the advantages of being accurate and very quick to
use but they are often complex and quite expensive pieces of medical equipment. Recently, cheaper
compact electronic thermometers have been produced and these are available for use by the public as
well as healthcare professionals. Chemical phase-change thermometers measure body temperature by
using a combination of chemicals that change colour in response to variations in temperature. These
can either be chemical dot thermometers where the chemicals are contained in cells on a plastic stick,
or chemical forehead thermometers which consist of a patch of chemicals in a plastic pouch that is
placed on the forehead. Chemical dot thermometers are usually designed for single use but reusable
types are available. All types of chemical thermometers can be used by the public. In recent years,
infrared thermometers have been used more and more frequently. This type of thermometer detects
infrared radiation from blood vessels and this is then used to estimate central body temperature. Most
thermometers of this type measure temperature at the eardrum (infrared tympanic thermometers) but
temporal artery thermometers are now available where temperature is measured on the scalp. Infrared
thermometers are quick, non-invasive and simple to use. They are relatively expensive, however.
In this chapter, the different sites and thermometers are compared with regard to their accuracy in
measuring true body temperature and their ability to detect fever. In general, the various sites and
different types of thermometers are compared in their diagnostic ability against a traditional gold
standard. The gold standard is usually a measurement with a mercury-in-glass or electronic
thermometer using the mouth in older children and the rectum in young children and infants. This
chapter also looks at the ability of parents and carers to detect fever in young children using subjective
means such as palpation of the child’s brow.

4.1

Thermometers and the site of measurement

Review questions
How accurate are the different types of thermometer in the measurement of body temperature in young
children, and how do they compare in their ability to detect fever?
How accurate are the readings of temperature from different sites of the body in young children, and
how do these sites compare in the ability to detect fever?
Body temperature can be recorded from a number of sites in the body in babies and young children.
Traditionally, temperature was taken by the oral route in older children and adults, while the rectal
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route was used in infants and young children. Alternatives methods include using the axilla or using a
tympanic thermometer. These methods are generally considered to not be as accurate as traditional
measurement29,30 but they are often quicker and easier to use in young children.31 Axillary and tympanic
measurements may also be better accepted by children and their carers.31,32

Oral and rectal temperature measurements
Review question
How accurate are the different types of thermometer in the measurement of body temperature in
young children, and how do they compare in their ability to detect fever?
How accurate are the readings of temperature from different sites of the body in young children, and
how do these sites compare in the ability to detect fever?

Narrative evidence
An attempt was made to find evidence of the comparative accuracy of oral and rectal temperature
measurements using mercury-in-glass or electronic thermometers. Two EL II studies were found that
looked at the diagnostic accuracy of an electronic thermometer embedded in an infant pacifier.33,34 The
studies recruited children of different ages (e.g. 10 days to 24 months 33 to < 2 years34). The reported
sensitivity was 10% and 63.3%, respectively.
The GDG did not consider these studies to be applicable to UK practice because these thermometers
are not available and the evidence for their usefulness is weak.

Evidence summary
The GDG was aware that temperature measurements by the oral and rectal routes were rarely used in
young children by healthcare professionals in the UK. These sites are probably the most accurate for
temperature measurement but there are concerns about their safety and acceptability. The GDG could
not reach a consensus among themselves as to whether these routes should be used and it was
therefore decided to use the Delphi technique in an attempt to achieve formal consensus.
Regarding oral thermometers, the following background information and statement was put to the
Delphi panel.

Background
In older children and adults, the inside of the mouth is considered to be one of the most accurate sites
for the measurement of body temperature. When temperature is measured via the mouth, it is necessary
for the thermometer to be held in place under the tongue while the measurement is taken. Most
children’s nurses are taught that children under the age of 5 years cannot cooperate with this procedure
and that inaccurate measurements will be obtained. There are also concerns that some young children
will bite the thermometer, and others find the technique uncomfortable or even painful.
Delphi statement 7.2
Healthcare professionals should not routinely use the oral route (mouth) to measure body tem- perature
in children under the age of 5 years. The following responses were obtained from the first round of the
Delphi process (see section 3.2):
1 to 3

4 to 6

7 to 9

Don’t know

Missing

Total

Median

2 (4%)

4 (8%)

44 (85%)

2 (4%)

1

52

9

The statement therefore achieved consensus at the first round of the Delphi technique.
Regarding rectal thermometers, the following background information and statements were put to the
Delphi panel. The results from the first round of the Delphi process are also shown.

Background
In this technique, the probe of an electronic thermometer is placed in the rectum (back passage). The
rectum is often considered the most accurate site of measurement of body temperature; the rectal route
is therefore a reliable way of detecting fever in babies and young children.
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Some people find rectal thermometers unacceptable for routine use. In newborn babies there have
been reports of injuries including perforation of the bowel after the use of rectal mercury thermometers.
Some people are concerned that electronic thermometers could have the same effect. In newborn
babies taking the temperature in the axilla (armpit) is almost as accurate as using the rectal route (back
passage).
Delphi statement 7.3
Healthcare professionals should routinely use electronic thermometers by the rectal route (back
passage) to measure body temperature in children aged: 0–3 months.
1 to 3

4 to 6

7 to 9

Don’t know

Missing

Total

Median

45 (87%)

3 (6%)

3 (6%)

1 (2%)

1

52

1

The statement therefore achieved consensus at the first round of the Delphi technique.
Delphi statement 7.4
Healthcare professionals should not routinely use electronic thermometers by the rectal route (back
passage) to measure body temperature in children aged 3 months to 2 years.
1 to 3

4 to 6

7 to 9

Don’t know

Missing

Total

Median

46 (88%)

4 (8%)

1 (2%)

1 (2%)

1

52

1

The statement therefore achieved consensus at the first round of the Delphi technique.
Delphi statement 7.5
Healthcare professionals should routinely use electronic thermometers by the rectal route (back
passage) to measure body temperature in children aged 2–5 years.
1 to 3

4 to 6

7 to 9

Don’t know

Missing

Total

Median

47 (92%)

3 (6%)

0

1 (2%)

1

52

1

The statement therefore achieved consensus at the first round of the Delphi technique.

Delphi evidence summary
There was a lack of evidence on the relative accuracy or ability to detect fever using the oral and rectal
routes of temperature measurement. The Delphi panel achieved consensus at the first round on all
statements relating to oral and rectal temperature measurements. Eight-five percent of the panel agreed
with the statement that the oral route should not be used routinely in young children. On the three
statements regarding the rectal route, between 87% and 92% of the panel disagreed with the
recommendation that this route should be used routinely. (EL IV)

GDG translation
The GDG considered that the results of the Delphi process indicated strongly that the oral and rectal
routes should not be used for routine temperature measurements in infants and young children.

Recommendations
The current recommendations can be found at www.nice.org.uk/guidance/ng143
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4.2

Measurement of body temperature at other sites

In the event of not recommending temperature measurements by the oral or rectal route, it was
necessary for the GDG to recommend an alternative method of measurement. The GDG collected data
on axillary measurements using electronic and chemical thermometers, infrared measurements at the
tympanic and temporal artery sites, and on forehead crystal thermometers. The GDG looked at
evidence on the accuracy and ability to detect fever of these sites and thermometers.

Narrative evidence
Axillary temperature measurement
One EL 2+ SR29 and 20 prospective studies (two EL Ib,35,36 ten EL II37–46 and eight EL III47–54) were found.
The EL reflects the quality of report but may not necessarily reflect the quality of the studies themselves.
Therefore, all the EL III studies were judged to be adequate for inclusion to inform recommendation.
There is tremendous methodological heterogeneity among the included studies. For instance, the age
of included children varied from 12–48 hours after birth36 to 6–14 years,48 the setting also varied from
birth registry,55 paediatric ward,44 and emergency department56 to nursery.43 There is also variation of
the device (e.g. mercury43 or digital44 thermometry). Owing to the clinical and statistical heterogeneity, it
was inappropriate to perform meta-analysis. The findings suggest that, on average, axillary temperature
underestimates body temperature by at least 0.5°C (although the difference between the body
temperature may be smaller when a mercury thermometer rather than an electronic one is used). There
is also a wide range of variation between individuals. The mean difference between axillary temperature
and body temperature varied between 0.09°C57 and 1.52
°C,40 and the SR29 showed that the upper limit of mean difference was 2°C if axillary temperature was
taken by digital thermometers. Furthermore, the sensitivities for detecting fever ranged from 25%35 to
98%.39
For studies with data specifically looking at neonates, the reported mean differences between rectal
and axillary temperature were 0.09°C (95% CI 0.06 to 0.12°C),43 0.3°C,58 and 0.2 °F.36 There appeared
to be a significant correlation between the rectal and axillary temperatures;46,49,36 no sensitivity and
specificity were reported in this subgroup. Moreover, one EL II study37 reported that in infants younger
than 1 month, the difference between the axillary and rectal temperatures varied with age. Least
squares linear regression analysis showed that the rectal temperature was equal to the axillary
temperature plus 0.2°C for each week of age up to 5 weeks.

Chemical dot (phase-change) thermometers
Three EL II prospective cohort studies45,59,60 investigating the diagnostic accuracy of chemical dot
thermometers were found. Only the diagnostic accuracy of chemical dot thermometers used in the axilla
was looked at. The age and setting of children included varied from 0–102 days in neonatal ICU60 to 3–
36 months admitting to hospitals.45 The mean difference in axillary temperature between chemical dot
and mercury thermometer measurement was 0.32°C59 to 0.93°C.60 Moreover, the sensitivity ranged
between 68%45 and 92%,59 with RR of 17.259 to detect fever.

Forehead crystal thermometers
Two EL II prospective cohort studies61,62 and two EL III studies63,64 investigating the diagnostic accuracy
of forehead measurement were found. These studies varied at baseline. For example, one 61 recruited
patients aged 0–14 years, the other62 had children aged 12 days to 17 years. The authors also used
different references for comparisons. For example, one study 62 compared forehead temperature with
either rectal temperature (< 4 years) or oral temperature (> 4 years) measured by mercury glass
thermometer and another64 oral temperature measured by digital thermometer. The limited data suggest
that forehead measurement underestimated body temperature by 1.2 °C on average.

Infrared tympanic thermometers
Two EL II SRs30,65 and 21 prospective cohort studies (two EL Ib,66,67 eight EL II38,40,43,68–72 and ten EL III
studies73–83) investigating the diagnostic accuracy of tympanic temperature measurement were found.
The SR30 included 4441 children aged 0–16 years. Other prospective cohort studies38,40,43,66–82 had very
different baselines in terms of sampling frame, age, condition of children recruited and method of
temperature measurement. For instance, one study66 recruited children aged 0–18 years
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from a paediatric clinic, another study77 recruited injured children aged 1–14 years, and another
recruited babies from a well-baby nursery.69 Based on pooled analysis, tympanic measurement differs
on average from body temperature by 0.29°C.30 The difference between tympanic temperature and
body temperature can be up to 0.74°C below to 1.34°C30 above and this varies with age, mode,
environment temperature and devices. Moreover, the pooled estimates of sensitivity and specificity from
random effect models were 63.7% (95% CI 55.6% to 71.8%) and 95.2% (93.5% to 96.9%).30 Refer to
the evidence tables on the accompanying CD-ROM for details.
Some studies67,69 suggested that tympanic thermometers were unreliable in infants under 3 months
because of difficulties in ensuring that the probe is correctly positioned in the ear canal. The GDG was
unable to achieve consensus on the cut-off point of age using tympanic thermometers and thus this
issue was put forward for Delphi consensus. The background information and statement below were
put to the Delphi panel.

Background
These thermometers use a probe in the ear canal to measure the temperature of the eardrum. Infrared
tympanic thermometers are licensed for use in people of all ages, including babies and young children.
Some researchers and many users have suggested that tympanic thermometers may be inaccurate in
babies under the age of 3 months because it is difficult to ensure that the probe is correctly positioned.
Other researchers have found that tympanic thermometers can be used reliably in children of all ages
as long as the user ensures that the ear canal is straight and the probe is pointing at the eardrum. In
young babies this is achieved by tugging gently on the outer ear.
Delphi statement 7.1
Infrared tympanic thermometers can be used in babies under the age of 3 months as long as it is
ensured that the probe is positioned correctly.
The following responses were obtained from two rounds of the Delphi process (see section 3.2).
1 to 3

4 to 6

7 to 9

Don’t know

11 (21%)

8 (15%)

28 (54%)

5 (10%)

Missing

Total

Median

52

7

There was no consensus for this statement.

Temporal artery thermometers
Only one EL III prospective cohort study84 meeting the inclusion criteria investigating the accuracy of
temporal artery thermometers was found. The researchers recruited 332 parents with children under 2
years and there were 327 sets of complete data. They found that the temporal artery thermometer
detected 81% rectal temperature = 38.0°C, 88% (89/101) rectal temperature = 38.3°C.

Evidence summary
Axillary temperature
On average, axillary temperature measurement using an electronic thermometer underestimates body
temperature by at least 0.5°C. There is also a wide range of variation in the difference between axillary
and body temperature between individuals. The difference can be as much as 2°C in some children. In
different EL Ib and EL II studies, the axillary route has variable sensitivities for detecting fever compared
with the rectal or oral routes (25–89%). (EL II)
In neonates the axillary route appears to be more accurate, with a difference from rectal temperature of
around 0.5°C. (EL II) In the one study to report the ability to detect fever in neonates, the axillary route
was reported to have a sensitivity of 98%. (EL II)

Chemical dot thermometers (axillary route)
Three EL II studies that reported on the use of chemical dot thermometers in children were found.
Axillary temperatures were measured in all three studies. The studies varied in terms of settings, the
ages of children included and the methods of analysis. Only two of the studies assessed ability to detect
fever. Given the above limitations, the accuracy of chemical dot thermometers is usually

36

Thermometers and the detection of fever
reported to be comparable with other thermometers used in the axilla. In the one study to compare the
ability to detect fever against rectal temperature, the sensitivity was 68%. (EL II)

Tympanic temperature (by infrared thermometer)
Tympanic measurement differs on average from body temperature by 0.3°C. From EL Ib and EL II
studies the difference between tympanic temperature and body temperature can be up to 0.74°C below
to 1.34°C above and this varies with age, mode, environment temperature and device. The sensitivity
to detect fever ranged from 51% to 97% in these studies.
Some studies reported that tympanic measurements are difficult or inaccurate in infants under the age
of 3 months. Other studies reported that the technique could be used in infants of all ages, including
neonates. A statement that tympanic measurements should not be used in infants under the age of 3
months was put to the Delphi panel. Consensus was not attained.

Forehead temperature (by chemical thermometer)
Data on the measurement of forehead temperature is sparse. The limited data suggests that forehead
measurement appears to be inaccurate (underestimates body temperature by 1.2°C on average). (EL
II) Forehead thermometers may be poor at detecting fever (sensitivity 27–88%). (EL II)

Temporal artery temperature (by infrared thermometer)
Measurement of temporal artery temperature has not been extensively studied. The available data
suggest this technique has fair sensitivity (81%) to detect fever. (EL III)

Health economics profile
Cost analysis of thermometers was undertaken for this guideline (chapter 11). The analysis was based
on the data from hospital setting as regards the annual number of measurements. 85The results of the
analysis are summarised in Table 5.3. The results are discounted to show the present value of costs
which accrue in the future (up to 10 years). The analysis showed that the contact/electronic
thermometers are the least costly option when staff costs are not included in the analysis. When the
staff cost are included, the total cost of electronic/compact, contact/compact electronic and tympanic
thermometers are comparable. Contact/electronic thermometers have a high purchase price but the
fact that they can be used repeatedly means that they may be less costly per test than the chemical
thermometers, which have a low purchase price but can be used only once (or can be reused only a
limited number of times). Since the cost per test is dependent on the volume of tests undertaken,
chemical thermometers may be a better use of resources than either electronic thermometer in very
low volume settings, such as some primary care providers.

GDG translation
The GDG noted that the alternatives to oral and rectal thermometers can all give inaccurate readings
and have variable sensitivity in detecting fever. Taking temperatures by the axillary route using an
electronic or chemical dot thermometer underestimates body temperature by 0.5°C on average.
Tympanic temperatures measured with an infrared thermometer differ from body temperature by 0.3°C
on average. The GDG noted that these three types of measurements had not been compared with each
other and therefore decided that they could not recommend one type over another. Data from neonates
suggests that axillary measurements are more accurate in this age group and it was therefore decided
to recommend this route at that age.
The GDG was aware that some authorities suggest that tympanic measurements are unreliable or
impossible to perform in infants under the age of 3 months. The evidence was inconclusive on this issue
and when the question was put to the Delphi panel there was no consensus. Accordingly, the GDG felt
that they could not suggest age limits on the use of tympanic thermometers. The GDG considered that
more research was needed in this area. Moreover, it would be helpful if direct comparisons were made
between all of the different thermometers that were recommended for use in young children.
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Table 4.1 Estimated 10 year expenditure on thermometers suitable for axillary and tympanic measurement in a
large teaching hospital, discounted at 3.5% (see Appendix B for details)
Chemical
(single use)

Chemical
(reusable)

Contact/electr
onic

Contact/comp
act electronic

Infrared
sensing
(tympanic)

Minimum priced
model (with staff
cost)

£12,260,326

£758,535

£4,137,153

£1,064,403

Maximum
priced
model
(with
staff
costs)

£688,596

£941,610

£877,437

£732,427

Minimum priced
model (without
staff costs)

£769,177

£173,260

£834,153

£108,131

£930,102

Maximum
priced
model
(without
staff
costs)

£2,637,178

£371,899

£673,009

£541,865

£598,126

From the health economics estimates, the GDG noted that there was considerable overlap in the
estimated costs of most types of thermometers. When staff costs were not included, compact electronic
thermometers appeared to be the most cost effective. The health economics analysis was based on the
cost of thermometers in an acute care setting, and the best choice of thermometer may differ across
different clinical settings, such as primary care or accident and emergency triage. In the acute care
setting analysis, when estimated staff costs were included, the costs of electronic, compact electronic
and tympanic thermometers were comparable. Single-use chemical thermometers appeared
expensive. This is partly because a new thermometer is needed for each measurement and estimated
staff costs are very high because they take longer to read than the other types of thermometers. The
model assumes that healthcare professionals are not engaged in other activities while waiting to read
the thermometer, which may not reflect actual practice and may therefore overestimate the cost.
Furthermore, the GDG noted that the economic model uses an assumption of 18 recordings per
admission. The GDG decided that single-use chemical thermometers may be a cost-effective choice in
situations where repeated measurements are unlikely to be needed.
On the use of temporal artery thermometers, the GDG considered that there was insufficient evidence
at present from which to make a recommendation. The GDG did not believe that forehead crystal
thermometers were accurate enough to be recommended for use by healthcare professionals.

Recommendations
The current recommendations can be found at www.nice.org.uk/guidance/ng143
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4.3

Subjective detection of fever by parents and carers

Not all families own a thermometer and parents and carers often attempt to confirm that their child has
a fever by subjective means. This is usually done by placing a hand over the child’s forehead or other
part of the body surface. Most guidelines and review articles do not refer to subjective methods of
detecting fever. The GDG considered it important to determine whether subjective detection of fever is
accurate and should be considered a valid entry point into this guideline.

Review question
How accurate is the subjective detection of fever by parents and carers compared with the detection of
fever with a thermometer?

Narrative evidence
Five EL II studies,86–90 one EL III prospective cohort study91 and one EL III research letter59 inves- tigating
the diagnostic accuracy of subjective measurement to detect fever were found. Overall, most of the
studies were conducted in resource-poor settings such as Malawi88 or Zimbabwe,59 the age of children
included varied (e.g. 2 days to 48 months87 to 1 month to 18 years90) and the authors used different
reference standards (for instance, one compared perceived fever with oral temperature
= 37.8°C or rectal temperature = 38.3°C measured by either mercury or digital thermometer86). The
other prospective cohort study87 used tympanic temperature measured by non-contact tympanic
thermometer and rectal temperature by mercury thermometer as standard. The overall finding
suggested that parental perceived fever had reasonable diagnostic accuracy with the sensitivity of
detection of fever ranging from 74%86 to 97%88 and specificity ranging from 19%88 to 86%86 in EL II
studies. Sensitivities and specificities as high as 94% and 90.6%, respectively, have been reported by
EL II studies.59,91

Evidence summary
Subjective detection of fever by parents and carers has been relatively well studied but there are no UK
studies. The sensitivity of palpation for the detection of fever ranged from 74% to 97%. (EL II). Five of
the six studies that quoted specificity gave values between 67% and 91%; the other gave a value of
19%. (EL II)

GDG translation
The GDG noted that, although there had been no direct comparisons, the sensitivity and specificity of
detecting fever by palpation were comparable with those reported for axillary and tympanic
thermometers. The GDG therefore decided that detection of fever by palpation was probably as good
as the other alternatives to oral and rectal temperature measurements. The GDG considered that it was
important for these facts to be recognised by healthcare professionals.
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Recommendations
The current recommendations can be found at www.nice.org.uk/guidance/ng143

Research recommendations

Number

Research recommendation

RR1

Measuring temperature in young babies: tympanic versus axilla electronic versus
axilla chemical dot versus temporal artery. [2007]
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5 Clinical assessment of
children with fever
This section was partially updated in 2013.

Introduction
Concerned parents or carers of young children commonly seek access to healthcare services when
their child has a fever.
The initial assessment of the feverish child is very important. The majority of children presenting with
fever will have either a self-limiting viral condition or an obvious cause for their fever for which specific
treatment can be given. A minority will present with fever with no obvious underlying cause, and a small
number of these will have a serious illness.
Initial contact may be made remotely (e.g. by telephone) or the child may present directly to a facility
where a face-to-face assessment can take place. Wherever the assessment is carried out, the assessor
needs to understand the significance of certain symptoms and signs. A careful and thorough
assessment should mean that in the majority of cases:
•

the child with a potentially serious illness is recognised and managed appropriately

•

the child with a minor self-limiting illness is not burdened with unnecessary medical
intervention and the parents/carers are supported with appropriate self-care advice.

5.1
Priorities in the clinical assessment of feverish
illness in children
Although most children with a fever will have a self-limiting illness, a minority will have a serious or even
life-threatening illness. The over-riding priority for healthcare professionals should be to reduce the
mortality of children with feverish illness in the UK. The priorities for healthcare professionals should be
to:
•

identify any immediately life-threatening features

•

assess the child’s likelihood of having a serious illness or self-limiting illness, without
necessarily diagnosing any one particular condition

•

determine a source of the illness to direct appropriate management decisions based upon
the results of the assessment.

The clinical assessment is similar wherever it takes place and is described in detail in this chapter.
Adaptations will need to be made to the assessment if the child cannot be physically examined or if the
parents or caregivers of the child are not present, but the priorities and principles remain the same.
Care also needs to be taken when assessing children with learning disabilities, and healthcare
professionals should be aware that some features of the traffic light table might not apply to these
children. The management of children after assessment, however, will be determined not only by the
results of the assessment but also by the facilities available to the healthcare professional (for example
a nurse consultant on the phone at NHS Direct, a GP in a surgery or a paediatrician in a hospital).
Management is therefore dealt with separately in subsequent chapters.
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5.2

Life-threatening features of illness in children

Evidence was sought for symptoms and signs associated with fever which would predict serious illness
in young children.

Review question
In children with fever, what signs or combination of symptoms and signs are associated with serious
illness or mortality?
Are there any scoring systems that use symptoms and signs in children with fever to predict the risk of
serious illness? How accurate are they?

Evidence summary
Although evidence was found to determine risk factors for serious illness, none of the features in
isolation or combination were strongly associated with death.

GDG translation
The guideline development group (GDG) felt that recommending a specific list of life-threatening signs
could result in under-recognition of cases if such a list was used in isolation. Healthcare providers are
trained to follow the principles of the Resuscitation Council (UK) guidelines for resuscitation: i.e.
assessment of airway, breathing, circulation and neurological dysfunction. 92 Although the GDG could
not find any prospective comparison of using these priorities with any other resuscitation strategy, they
have been developed with widespread consultation and are seen as best practice by all those involved
in the acute management of children. The GDG agreed with stakeholder input to reinforce the principles
to determine life-threatening features. However, the GDG has not produced a specific list of signs as
this could have the result of removing the clinical judgement required to assess whether a child has an
immediate threat to life.

Recommendations
The current recommendations can be found at www.nice.org.uk/guidance/ng143

5.3

Assessment of risk of serious illness

Introduction
After assessing the presence or absence of immediately life-threatening features in a child with a fever,
the next priority for the healthcare professional should be to make a further risk assessment based on
the presenting symptoms and signs. Some symptoms and signs lead towards a diagnosis of a specific
illness or focus of infection. Other symptoms and signs are non-specific but may indicate the severity
of illness. Healthcare professionals need to be able to detect those children with non- specific features
of serious illness as well as be able to consider the working diagnosis for each case. Healthcare
professionals also need to know when to be reassured that children have a self-limiting illness, with
parents or carers needing advice and support rather than the child needing specific treatments or
admission to hospital.

Traffic light system
Process used to develop the 2007 traffic light table
For the 2007 guideline the GDG developed an evidence based ‘traffic light’ system to highlight
graphically both non-specific and specific symptoms and signs of serious illnesses. The purpose of the
traffic light system is to aid clinicians in identifying children who may have a serious illness. The ‘red’
features are the most worrying, followed by the ‘amber’ features, whereas the ‘green’ features are the
most reassuring. It is not meant to provide a clear diagnosis of specific serious illness, but to highlight
which children need further investigation and monitoring.
Evidence based reviews were undertaken to identify the relationship of individual symptoms and signs
and the likely presence of any serious illness. The list of symptoms and signs that were identified

42

Clinical assessment of the child with fever
included being drowsy, moderate/severe chest recession, a respiratory rate greater than 60 breaths per
minute, capillary refill time, respiratory rate, height of fever, duration of fever and signs of dehydration.
The GDG members used their clinical experience to assign these symptoms and signs to the green,
amber or red column of the traffic light table.
Evidence based reviews were also undertaken to identify evidence on existing scoring systems which
determine the likelihood that serious illness was present. These found two that looked at clinical
symptoms and signs rather than laboratory values (the Yale Observation Scale [YOS] and the Young
Infant Observation Scale [YIOS]). Although neither scale alone could reliably detect serious illness, the
YOS did improve the detection of serious illness when combined with an examination and history taken
by a physician. Although designed for use with children under 3 years, the GDG agreed it was
reasonable to extrapolate symptoms and signs from the YOS to the table for children up to 5 years. The
symptoms and signs from the YOS that were associated with being well were added to the green column
of the traffic light table, and symptoms and signs that were correlated with serious illness were added
to the red column of the traffic light table (see Table 5.1 below for features of the YOS).
Finally, evidence-based reviews were undertaken to identify symptoms and signs of specific serious
illnesses, namely bacterial meningitis, septicaemia, bacteraemia, pneumonia, urinary tract infection,
encephalitis (herpes simplex), septic arthritis/osteomyelitis and Kawasaki disease. The most predictive
symptoms and signs of these specific serious illnesses were added to the traffic light table.
Table 5.1 The features of the Yale Observation Scale (YOS)
Observation
item

Normal = 1

Moderate impairment = 3

Severe impairment = 5

Quality of cry

Strong or none

Whimper or sob

Weak or moaning, highpitched, continuous cry or
hardly responds

Reaction to
parent
stimulation

Cries briefly or no cry
and content

Cries on and off

Persistent cry with little
response

State variation

If awake, stays awake
or if asleep, awakens
quickly

Eyes close briefly when
awake or awakens with
prolonged stimulation

No arousal and falls asleep

Colour

Pink

Pale extremities or
acrocyanosis

Pale or cyanotic or mottled or
ashen

Hydration

Skin and eyes normal
and moist mucous
membranes

Skin and eyes normal and
mouth slightly dry

Skin doughy or tented and dry
mucous membranes and/or
sunken eyes

Response to
social overtures

Smiles or alerts
(consistently)

Brief smile or alert

No smile, anxious, dull; no
alerting to social overtures

Process used for the 2013 traffic light table
The guideline update aimed to reassess the symptoms and signs contained in the 2007 traffic light table
to ensure that the evidence supporting their inclusion was up to date, and to explore whether there was
new evidence to add any symptoms and signs that were not included in the 2007 traffic light table. The
reviews focused on diagnostic usefulness of signs and symptoms. This differed from the 2007 approach
that focused on correlations between symptoms and serious illness. Therefore, the updated reviews
acted as validation of the original traffic light table.
For each symptom or sign, the data found in the 2013 review was considered along with the GDG’s
expert opinion regarding the use of a symptom or sign in current clinical practice. Based on both the
diagnostic outcome measures (positive likelihood ratio, negative likelihood ratio, sensitivity, specificity,
specificity, positive predictive value, and negative predictive value) and the GDG’s views, a decision
was made whether to: add a new symptom or sign to the traffic light table; move an existing symptom
or sign to a different column (for example, from the amber column to the red column); or remove an
existing symptom or sign from the traffic light table.
Combinations of symptoms and signs were not considered for the updated reviews as they could be
misinterpreted if they were included, and they could not easily be incorporated into the existing traffic
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light table. The 2007 review on symptoms and signs of specific serious illnesses was not updated for
2013, and the original section can be found at the end of this chapter (see Section 5.4).
The update review was organised under the headings used in the 2007 traffic light table:
•

colour

•

activity

•

respiratory

•

hydration

•

other.

An updated review on the Yale Observation Scale was also undertaken to ensure the evidence for its
use as the basis of the traffic light table is still valid.
To ensure the recommendations follow a logical sequence, the updated traffic light table is provided
here before the evidence and translations. The 2013 updated review is presented in Section 5.4. The
recommendations are provided towards the end of this chapter and the reader is advised to refer back
to the table whenever it is mentioned.
In summary, the updated review resulted in the following changes to the traffic light table:
•

‘A new lump > 2cm’ was removed from the table

•

‘Bile-stained vomiting’ was removed from the table

•

‘Age 3–6 months, temperature ≥ 39°C’ was moved from the red column to the amber
column

•

‘Rigors’ was added to the table, in the amber column

•

‘Tachycardia’ was added to the table, in the amber column.

Table 5.2 Traffic light system for identifying risk of serious illness.*
Children with fever and any of the symptoms or signs in the ‘red’ column should be recognised as being at high
risk. Similarly, children with fever and any of the symptoms or signs in the ‘amber’ column and none in the ‘red’
column should be recognised as being at intermediate risk. Children with symptoms and signs in the ‘green’ column
and none in the ‘amber’ or ‘red’ columns are at low risk. The management of children with fever should be directed
by the level of risk.
Green – low risk

Amber – intermediate risk

Red – high risk

Colour (of
skin, lips or
tongue)

• Normal colour

• Pallor reported by
parent/carer

• Pale/mottled/ashen/blue

Activity

• Responds normally
to social cues
• Content/smiles
• Stays awake or
awakens quickly
• Strong normal
cry/not crying

• Not responding normally
to social cues
• No smile
• Wakes only with
prolonged stimulation
• Decreased activity

• No response to social cues
• Appears ill to a healthcare
professional
• Does not wake or if roused
does not stay awake
• Weak, high-pitched or
continuous cry

• Nasal flaring
• Tachypnoea:
RR > 50 breaths/
minute, age 6–12 months
RR > 40 breaths/
minute, age > 12 months
• Oxygen saturation ≤ 95%
in air
• Crackles in the chest

• Grunting
• Tachypnoea:
RR > 60 breaths/minute
• Moderate or severe chest
indrawing

Respiratory
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Circulation
and hydration

• Normal skin and
eyes
• Moist mucous
membranes

• Tachycardia:
> 160 beats/minute,
age < 1 year
> 150 beats/minute,
age 1–2 years
> 140 beats/minute,
age 2–5 years
• CRT ≥ 3 seconds
• Dry mucous membranes
• Poor feeding in infants
• Reduced urine output

• Reduced skin turgor

Other

• None of the amber
or red symptoms or
signs

• Age 3–6 months,
temperature ≥ 39°C
• Fever for ≥ 5 days
• Rigors
• Swelling of a limb or joint
• Non-weight bearing
limb/not using an
extremity

• Age < 3 months, temperature
≥ 38°C
• Non-blanching rash
• Bulging fontanelle
• Neck stiffness
• Status epilepticus
• Focal neurological signs
• Focal seizures

CRT capillary refill time; RR respiratory rate
* This traffic light table should be used in conjunction with the recommendations in this guideline on investigations and initial
management in children with fever.

The traffic light table is used throughout the rest of the guideline as a basis for making management
decisions based on risk rather than diagnosis. Once a working diagnosis has been reached, the
healthcare professionals treating the child should stop using this guideline and follow national/local
guidance on the management of the specific condition that has been diagnosed.

Recommendations
The current recommendations can be found at www.nice.org.uk/guidance/ng143
.

5.4
Non-specific symptoms and signs of serious
illness
2013 review of symptoms and signs
Review question
What is the value (as shown by likelihood ratios, sensitivity, specificity, positive predictive value and
negative predictive value) of the following symptoms and signs, alone or in combination, as initial
indications of serious illness?
•

abnormal skin or mucosal colour (for example pallor or cyanosis)

•

appearing ill to a healthcare professional or parent/carer

•

altered responsiveness or cry

•

altered breathing (for example nasal flaring, grunting, chest indrawing)

•

abnormal respiratory rate, pulmonary (lung) crackles and other sounds

•

oxygen desaturation

•

dehydration

•

prolonged capillary refill time, cold hands and feet

•

poor feeding

•

persistent fever (5 days or more)

•

height of fever

•

limb or joint swelling
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•

unwillingness to bear weight or use a limb

•

bulging fontanelle

•

rash (blanching or non-blanching)

•

focal neurological signs

•

focal seizures

•

new lumps

•

neck stiffness

•

vomiting

•

status epilepticus (prolonged or continuous fits).

If evidence is found on additional signs and symptoms they will be added to the above list.

Overview of updated review
A literature search was undertaken with no restrictions on date. The bibliographies of existing
systematic reviews, including a Health Technology Assessment (HTA) report, were searched for
relevant studies (Thompson et al, 2012). A total of 7,977 records were identified. In addition, studies
included in the 2007 guideline were reviewed for inclusion in the updated review.

Description of included studies
Fifty-nine studies were identified that were relevant to the 2013 review of symptoms and/or signs, of
which 42 were prospective studies (Akpede et al., 1992; Andreola et al., 2007; Baker et al., 1989; Baskin
et al., 1992; Berger et al., 1996; Bleeker et al., 2007; Brent et al., 2011; Craig et al., 2010;Crain et al.,
1982; Crocker et al., 1985; Factor et al., 2001; Galetto-Lacour et al., 2003; Ghotbi et al., 2009; Haddon
et al., 1999; Hewson et al., 2000; Hsiao et al., 2006; Lacour et al., 2001; Morris et al., 2007; McCarthy
et al., 1985; Nademi et al., 2001; Newman et al., 2002; Nielsen et al., 2001; Nijman et al., 2001; OwusuOfori et al., 2004; Pantell et al., 2004; Pratt et al., 2007; Rabasa Al et al., 2009; Rudinsky et al., 2009;
Salleeh et al., 2010; Shaw et al., 1998; Shettigar et al., 2011; Shin et al., 2009; Singhi et al., 1992; Tal
et al., 1997; Taylor et al., 1995; Thompson et al., 2009; Trautner et al., 2006; Weber et al., 2003; Wells
et al., 2001; Yeboah-Antwi et al., 2008; YICSSG, 2008; Zorc et al., 2005) 17 were retrospective (Alpert
et al., 1990; Batra et al., 2011; Bleeker et al., 2001; Bonadio et al., 1994; Chen et al., 2009; Fouzas et
al., 2010; Gomez et al., 2010; Gomez et al., 2012; Joffe et al., 1983; Nguyen et al., 2002; Offringa et
al., 1992; Olaciregui et al., 2009; Schwartz et al., 2009; Stanley et al., 2005; Stathakis et al., 2007;
Teach et al., 1997; Zarkesh et al., 2011) and two studies used data that was collected both prospectively
and retrospectively (Mandl et al., 1997;Maniaci et al., 2008).
The smallest study included 92 children (Offringa et al., 2002) and the largest study included 12,807
children (Craig et al., 2010). Studies reported on children of a variety of age ranges, and some studies
included children older than 5 years. The settings of the studies varied, including GP surgeries,
emergency departments and paediatric wards of general hospitals, emergency departments of
paediatric hospitals, tertiary care paediatric units and tertiary care medical centres. The definition of
fever used for inclusion ranged from higher than 37.2°C to higher than 41.1°C.
Some of the studies looked at specific illnesses, including bacterial meningitis, bacteraemia, urinary
tract infection, pneumonia, meningococcal disease and salmonella enteritis. Some studies looked at a
group of diagnoses, for example ‘serious illness’ or ‘serious bacterial infection’.
Twenty-one of the studies were undertaken in the USA (Alpert et al., 1990; Baker et al., 1989; Baskin
et al., 1992; Bonadio et al., 1994; Crain et al., 1982; Crocker et al., 1985; Hsiao et al., 2006; Joffe et al.,
1983; Mandl et al., 1997; Maniaci et al., 2008; McCarthy et al., 1985; Newman et al., 2002; Nguyen et
al., 1984; Pantell et al., 2004; Pratt et al., 2007; Rudinsky et al., 2009; Shaw et al., 1998; Stanley et al.,
2005; Teach et al., 1997; Trautner et al., 2006; Zorc et al., 2005), five in Australia (Craig et al., 2010;
Haddon et al., 1999; Hewson et al., 2000; Stathakis et al, 2007; Taylor et al., 1995), five in the
Netherlands (Berger et al., 1996; Bleeker et al., 2001; Bleeker et al., 2007; Nijman et al., 2011; Offringa
et al., 1992), four in the UK (Brent et al., 2011; Nademi et al., 2001; Thompson et al., 2009; Wells et al.,
2001), three in India (Batra et al., 2011; Shettigar et al., 2011; Singhi et al., 1992), three in Spain (Gomez
et al., 2010; Gomez et al., 2012; Olaciregui et al., 2009), two each in Switzerland (Galetto-Lacour et al.,
2003; Lacour et al., 2001), Ghana (Owusu-Ofori et al., 2004; Yeboah-Antwi et al., 2008), Nigeria
(Akpede et al., 1992; Rabasa Al et al., 2009), Israel (Schwartz et al., 2009; Tal et al., 1997), and Iran
(Ghotbi et al., 2009; Zarkesh et al., 2011), and one each in Bangladesh (Factor et al., 2001), Canada
(Salleeh et al., 2010), Denmark (Nielsen et al., 2001), Greece (Fouzas et al., 2010), Italy (Andreola et
al., 2007), Papua New Guinea (Morris et al., 2007), South Korea (Shin et al., 2009) and Taiwan (Chen
et al., 2009). One study was conducted in Bangladesh, Bolivia, Ghana, India, Pakistan and South Africa
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(YICSSG, 2008) and another in Ethiopia, the Gambia, Papua New Guinea and the Philippines (Weber
et al., 2003).
Twelve studies were found that reported evidence on the Yale Observational Scale (Andreola et al.,
2007; Baker et al., 1990; Bang et al., 2009; Galetto-Lacour et al., 2003; Haddon et al., 1999; Hsiao et
al., 2006; McCarthy et al., 1980; McCarthy et al., 1981; McCarthy et al., 1982; Teach et al., 1995; Thayyil
et al., 2005; Zorc et al., 1995).
More details on each individual study can be found in the evidence tables.
The GDG is aware of an HTA relevant to this review (Thompson et al., 2012). However, the review was
completed before the HTA was published. All relevant studies cited in the HTA were included in this
review.

Evidence profiles
The GRADE profiles in the tables that follow show results of included studies for various aspects of the
review question.
•

Table 5.3 – evaluation of colour

•

Table 5.4 – evaluation of social cues

•

Table 5.5 – evaluation of ‘appears ill to a healthcare professional or parent/carer’

•

Table 5.6 – evaluation of awake

•

Table 5.7 – evaluation of decreased activity

•

Table 5.8 – evaluation of no smile and/or abnormal cry

•

Table 5.9 – evaluation of irritability

•

Table 5.10 – evaluation of decreased consciousness/coma

•

Table 5.11 – evaluation of restlessness

•

Table 5.12 – evaluation of tachypnoea

•

Table 5.13 – evaluation of crackles

•

Table 5.14 – evaluation of respiratory symptoms

•

Table 5.15 – evaluation of nasal symptoms

•

Table 5.16 – evaluation of wheeze

•

Table 5.17 – evaluation of chest findings/abnormal chest sounds

•

Table 5.18 – evaluation of cough

•

Table 5.19 – evaluation of poor feeding

•

Table 5.20 – evaluation of capillary refill time

•

Table 5.21 – evaluation of reduced urine output

•

Table 5.22 – evaluation of duration of fever

•

Table 5.23 – comparison of duration of fever

•

Table 5.24 – evaluation of height of fever in children younger than 3 months

•

Table 5.25 – evaluation of height of fever in all ages up to 5 years, including those less
than 3 months

•

Table 5.26 – comparison of height of fever in children with and without serious illness –
all ages up to 5 years

•

Table 5.27 – evaluation of bulging fontanelle

•

Table 5.28 – evaluation of neck stiffness

•

Table 5.29 – evaluation of focal seizures

•

Table 5.30 – evaluation of non-blanching rash

•

Table 5.31 – evaluation of diarrhoea

•

Table 5.32 – evaluation of vomiting

•

Table 5.33 – evaluation of abdominal pain
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•

Table 5.34 – evaluation of crying on micturition/dysuria

•

Table 5.35 – evaluation of headache

•

Table 5.36 – evaluation of conjunctivitis

•

Table 5.37 – evaluation of poor peripheral circulation

•

Table 5.38 – evaluation of bulging abdomen

•

Table 5.39 – evaluation of paresis or paralysis

•

Table 5.40 – evaluation of abnormal neurological findings

•

Table 5.41 – evaluation of impression of tone

•

Table 5.42 – evaluation of tenderness on examination

•

Table 5.43 – evaluation of urinary symptoms

•

Table 5.44 – evaluation of abnormal ear, nose and throat signs

•

Table 5.45 – evaluation of rigors and/or chills

•

Table 5.46 – evaluation of Yale Observation Scale

•

Table 5.47 – comparison of Yale Observation Scores

Table 5.3 GRADE profile for evaluation of colour
Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

40
(31 to 49)a

16
(8 to 24)a

67
(55 to 78)a

0.6
1.6
Low
(0.4 to 1.0)a (1.1 to 2.3)a

92
(90 to 93)a

11
(6 to 16)a

90
(89 to 92)a

1.1
1.0
Low
(0.7 to 1.8)a (0.9 to 1.0)a

Colour (cyanotic or pale or flushed/mottled)
For detecting serious bacterial infection
1
(Berger,
1996)

138

36
(20 to 53)a

For detecting urinary tract infection
1
(Newma
n, 2002)
a

1666

9
(5 to 14)a

Calculated by a member of the technical team at the NCC-WCH based on results reported in the study

Table 5.4 GRADE profile for evaluation of social cues
Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

74
(71 to 76)a

9
(6 to 11)a

90
(88 to 92)a

0.9
1.0
Low
(0.7 to 1.2)a (0.9 to 1.1)a

Decreased social interaction
For detecting urinary tract infection
1
(Newma
n, 2002)
a

1666

24
(17 to 30)a

Calculated by a member of the technical team at the NCC-WCH based on results reported in the study
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Table 5.5 GRADE profile for evaluation of ‘appears ill to a healthcare professional or parent/carer’
Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

At least mildly unwell (includes mildly unwell, moderately unwell and very unwell)
For detecting urinary tract infection, pneumonia or bacteraemia
1 (Craig, 12807
2010)

74 (72 to
77) a

42 (41 to
43) a

9 (9 to 10) a 95 (95 to
96) a

1.3 (1.2 to
1.3) a

0.6 (0.5 to
0.7) a

Low

At least moderately ill or moderately unwell (includes moderately ill/unwell and very ill/unwell)
For detecting serious bacterial infection
1
(Berger,
1996)

138

58 (41 to
74) a

70 (61 to
78) a

37 (24 to
51) a

84 (76 to
92) a

1.9 (1.3 to
2.9) a

0.6 (0.4 to
0.9) a

Low

For detecting urinary tract infection, pneumonia or bacteraemia
1 (Craig, 12807
2010)

22 (20 to
25) a

92 (91 to
92) a

17 (15 to
19) a

94 (93 to
94) a

2.7 (2.4 to
3.0) a

0.8 (0.8 to
0.9) a

Low

65 (62 to
67) a

10 (8 to 13) 91 (89 to
a
92) a

1.1 (0.9 to
1.3) a

1.0 (0.8 to
1.1) a

Low

NC

NC

NC

NC

NC

Low

13
(3 to 22) a

98
(97 to 99) a

6.2
0.8
Very
(2.9 to 13.1) (0.6 to 1.0) a low

For detecting urinary tract infection
1
(Newma
n, 2002)

1666

38 (30 to
45) a

For detecting occult infections
1
(Pantell,
2004)

3066

NC

Not well-appearing
For detecting serious bacterial infection
1
1018
(Gomez,
2010)

26
(8 to 44) a

96
(95 to 97) a

a

Appears unwell
For detecting serious bacterial infection
1
1255
(Nijuman
, 2012)

1 (0 to 4) a

6 (0 to 15) a 89 (88 to
91) a

0.6 (0.1 to
2.5) a

1.0 (1.0 to
1.0) a

Very
low

82 (75 to
90) a

40 (22 to
58) a

79 (71 to
87) a

2.0 (1.1 to
3.6) a

0.8 (0.6 to
1.0) a

Very
low

90 (83 to
96) a

64 (44 to
84) a

85 (77 to
93) a

5.2 (2.5 to
10.9) a

0.5 (0.3 to
0.8) a

Very
low

97 (96 to
98) a

Poor appearance
For detecting serious bacterial infection
1 (Chen, 135
2009)

35 (19 to
51) a

Ill appearance
For detecting serious illness
1
103
(McCarth
y, 1985)

54 (35 to
73) a
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Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

1 (Baker, 190
1989)

90
(80 to 99) a

64
(35 to 92) a

81
(70 to 93) a

4.6
0.6
Very
(1.6 to 13.3) (0.4 to 1.0) a low

47
(21 to 72) a

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

a

For detecting serious invasive bacteraemia
1
(Mandl,
1997)

411

100
(60 to 100)

88
(86 to 91)

11
(1 to 23)

100
(97 to 100)

8.6
NC
(6.6 to 11.2)

Very
low

a

For detecting serious bacterial infection
1
449
(Schwart
z, 2009)

21 (12
29) a

to 90 (87
93) a

to 33 (20
45) a

to 82 (79
86) a

to 2.0 (1.2
3.4) a

to 0.9 (0.8
1.0) a

to Very
low

221

37 (22
51) a

to 69 (62
76) a

to 22 (12
32) a

to 82 (76
88) a

to 1.2 (0.7
1.9) a

to 0.9 (0.7
1.2) a

to Low

1 (Shin,
2009)

For detecting urinary tract infection
1 (Shaw, 2411
1998)

49
(38 to 60) a

72
(71 to 74) a

6
(4 to 7) a

98
(97 to 98) a

1.8
0.7
Low
(1.4 to 2.2) a (0.6 to 0.9) a

93
(93 to 93) a

10.6
1.0
Low
(6.5 to 17.3) (1.0 to 1.0) a

Very ill or very unwell appearance
For detecting urinary tract infection, pneumonia or bacteraemia
1 (Craig, 12807
2010)

3
(2 to 3) a

100
45
(100 to 100) (33 to 58) a
a

a

For detecting urinary tract infection
1
(Newma
n, 2002)

1666

4
(1 to 7) a

97
(97 to 98) a

14
(4 to 24) a

90
(89 to 92) a

1.5
13.6
Low
(0.6 to 3.4) a (3.5 to 23.8)
a

For detecting occult infections
1
(Pantell
(2004)

3066

NC

NC

NC

NC

NC

NC

Low

52
(31 to 73) a

81
(74 to 88) a

3.5
0.7
Low
(1.6 to 7.5) a (0.6 to 0.9) a

Severely ill
For detecting serious bacterial infection
1
(Berger,
1996)

138

33
(17 to 49) a

90
(85 to 96) a

Toxicity
For detecting bacterial meningitis
1
(Ghotbi,
2009)

254

33 (7 to 60)
a

97 (94
99) a

to 33 (7 to 60) 97 (94
a
99) a
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28.8) a

0.7 (0.5
1.0) a

to Very
low
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Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

97 (94 to
100) a

91 (81 to
100) a

52 (45 to
59) a

8.5 (2.7 to
27.2) a

0.8 (0.7 to
0.9) a

Suspicious physical findings
For detecting bacterial meningitis
1 (Joffe,
1983)

241

23 (16 to
30) a

Very
low

NC Not calculable
a
Calculated by a member of the technical team at the NCC-WCH based on results reported in the study

Table 5.6 GRADE profile for evaluation of awake
Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

84 (79 to
89)a

55 (44 to
66)a

82 (77 to
87)a

3.2 (2.2 to
4.6)b

0.6 (0.5 to
0.7)b

Low

74 (71 to
76) b

12 (9 to 15) 91 (90 to
b
93) b

1.3 (1.0 to
1.6) b

0.9 (0.8 to
1.0) b

Low

25 (1 to 50) 100 (100 to
b
100) b

100 (100 to
100) b

NC b

0.8 (0.5 to
1.0) b

Very
low

25 (1 to 50) 74 (64 to
b
84) b

14 (0 to 29) 85 (76 to
b
94) b

1.0 (0.3 to
2.8) b

1.0 (0.7 to
1.4) b

Very
low

5.3 (1.7 to
16.3) b

0.7 (0.6 to
1.0) b

Very
low

14.6 (5.4 to
39.0) b

0.4 (0.1 to
1.2) b

Very
low

Drowsy on history or examination
For detecting serious illness
1
313
(Hewson
, 2000)

51 (40 to
61)a

Increased sleepiness
For detecting urinary tract infection
1
1666
(Newma
n, 2002)

34 (26 to
41) b

Drowsiness
For detecting bacterial meningitis
1
(Ghotbi,
2009)

254

1
92
(Offringa
, 1992)

96 (94 to
99) b

Drowsiness at home
For detecting bacterial meningitis
1
92
(Offringa
, 1992)

30 (12 to
49) b

94
(89 64 (35 to
to100) b
92) b

80 (72 to
89) b

Postictal drowsiness
For detecting bacterial meningitis
1 (Batra, 199
2011)

60 (17 to
100) b

96 (93 to
99) b

27 (1 to 54) 99 (97 to
b
100) b
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NC Not calculable
a
Confidence intervals calculated by a member of the technical team at the NCC-WCH based on results reported in the study
b
Calculated by a member of the technical team at the NCC-WCH based on results reported in the study

Table 5.7 GRADE profile for evaluation of decreased activity
Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

82 (80 to
84) a

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

9 (6 to 12) a 90 (89 to
92) a

0.9 (0.7 to
1.3) a

1.0 (0.9 to
1.1) a

Low

NC

NC

NC

Modera
te

18 (6 to 30) 73 (64 to
a
82) a

0.7 (0.3 to
1.4) a

1.1 (0.9 to
1.4) a

Low

56 (33 to
79) a

3.9 (1.7 to
9.0) a

0.8 (0.6 to
1.0) a

Low

77 (69 to
85) a

1.2 (0.6 to
2.4) a

0.9 (0.7 to
1.2) a

Low

80 (73 to
87) a

6.4 (2.0 to
19.8) a

0.8 (0.6 to
1.0) a

Low

17 (3 to 31) 74 (66 to
a
83) a

0.7 (0.3 to
1.6) a

1.1 (0.9 to
1.3) a

Low

Decreased activity
For detecting urinary tract infection
1
(Newma
n, 2002)

1666

17 (12 to
23) a

Decreased activity level during examination
For detecting bacteraemia
1 (Crain, 175
1982)

NC

NC

NC

Looking around the room (moderately impaired)
For detecting serious bacterial infection
1
(Berger,
1996)

138

21 (7 to 35)
a

69 (60 to
78) a

Looking around the room (severely impaired)
For detecting serious bacterial infection
1
(Berger,
1996)

138

30 (15 to
46) a

92 (87 to
97) a

81 (73 to
88) a

Moving arms and legs spontaneously (moderately impaired)
For detecting serious bacterial infection
1
(Berger,
1996)

138

27 (12 to
42) a

78 (70 to
86) a

28 (13 to
44) a

Moving arms and legs spontaneously (severely impaired)
For detecting serious bacterial infection
1
(Berger,
1996)

138

24 (10 to
39) a

96 (93 to
100) a

67 (40 to
93) a

Reaching for objects (moderately impaired)
For detecting serious bacterial infection
1
(Berger,
1996)

138

15 (3 to 27)
a

77 (69 to
85) a
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Feverish illness in children
Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

50 (28 to
72) a

81 (73 to
88) a

3.2 (1.5 to
7.0) a

0.8 (0.6 to
1.0) a

Low

72 (65 to
79) a

13 (4 to 22) 78 (72 to
a
85) a

0.6 (0.3 to
1.2) a

1.2 (1.0 to
1.4) a

Low

95 (92 to
97) a

28 (7 to 48) 97 (95 to
a
99) a

7.8 (3.3 to
18.2) a

0.6 (0.4 to
1.0) a

Very
low

78 (72 to
84) a

10 (1 to 18) 85 (79 to
a
90) a

0.7 (0.3 to
1.7) a

1.1 (0.9 to
1.3) a

Low

Reaching for objects (severely impaired)
For detecting serious bacterial infection
1
(Berger,
1996)

138

30 (15 to
46) a

90 (85 to
96) a

Lethargy
For detecting serious bacterial infection
1 (Shin,
2009)

221

1
(Ghotbi,
2009)

254

17 (6 to 29)
a

42 (14 to
70) a

For detecting bacteraemia
1
201
(Crocker,
1985)

14 (1 to 27)
a

NC Not calculable
a
Calculated by a member of the technical team at the NCC-WCH based on results reported in the study

Table 5.8 GRADE profile for evaluation of no smile and/or abnormal cry
Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value (95%
confidence
interval)

Negative
predictive
value (95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

Cry
For detecting serious bacterial infection
1 (Craig, 15781
2010)

43 (40 to
45) a

68 (67 to
68) a

9 (9 to 10) a 94 (93 to
94) a

1.3 (1.2 to
1.4) a

0.9 (0.8 to
0.9) a

Low

NR b

NR b

NR b

NR b

NR b

Low

NR c

NR c

NR c

NR c

NR c

Low

For detecting bacteraemia
1 (Crain, 175
1982)

NR b

Abnormal cry
For detecting bacteraemia
1
(Pantell,
2004)

3066

NR c

CI confidence interval, NR not reported, OR odds ratio, P probability
a
Calculated by a member of the technical team at the NCC-WCH based on results reported in the study
b
Text in the study paper stated that crying is not significantly associated with bacteraemia
c
Adjusted OR 2.23 (95% CI 1.16 to 4.29), P < 0.02

53

Clinical assessment of the child with fever
Table 5.9 GRADE profile for evaluation of irritability
Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

63 (56 to
70) a

18 (10 to
27) a

80 (73 to
87) a

0.9 (0.6 to
1.5) a

1.0 (0.8 to
1.3) a

Low

NR b

NR b

NR b

NR b

NR b

Low

19 (11 to
27) c

91 (85 to
96) c

1.4 (1.0 to
2.0) c

0.7 (0.4 to
1.1) c

Low

NR d

NR d

NR d

NR d

NR d

Low

86 (82 to
90) c

17 (6 to 29) 98 (96 to
c
100) c

4.2 (2.3 to
7.3) c

0.5 (0.2 to
0.9) c

Low

1.1 (0.7 to
1.7) c

1.0 (0.9 to
1.1) c

Low

Irritability
For detecting serious bacterial infection
1 (Shin,
2009)

221

34 (20 to
49) a

For detecting bacteraemia
1 (Crain, 175
1982)

NR b

1
201
(Crocker,
1985)

64 (47 to 55 (48 to
82) c
62) c

For detecting urinary tract infection
1
(Morris,
2007)

98

NR d

For detecting bacterial meningitis
1
(Ghotbi,
2009)

254

58 (30 to
86) c

For detecting viral meningitis or non-specific meningitis
1
309
(Gomez,
2012)

24 (15 to
32) c

78 (72 to
84) c

34 (23 to
45) c

68 (62 to
74) c

NR not reported
a
The selection criteria for including children in the study were not clearly described.
b
Text in the paper stated that irritability is not significantly associated with bacteraemia.
c
Calculated by a member of the technical team at the NCC-WCH based on results reported in the study.
d
Text in the paper stated that irritability is not predictive of urinary tract infection.

Table 5.10 GRADE profile for evaluation of decreased consciousness/coma
Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

55 (25 to
84) a

24 (18 to
30) a

0.4 (0.1 to
1.3) a

1.1 (1.0 to
1.1) a

Decreased consciousness
For detecting serious bacterial infection
1
231
(Bleeker,
2001)

3 (1 to 6) a

91 (84 to
99) a
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Very
low

Feverish illness in children
Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

8 (0 to 24) a 100 (100 to
100) a

100 (100 to
100) a

96 (93 to
98) a

NC

0.9 (0.8 to
1.1) a

Modera
te

26 (8 to 44)

100 (100 to
100) a

100 (100 to
100) a

80 (72 to
89) a

NC

0.7 (0.6 to
0.9) a

Very
low

94 (92 to
96) a

15 (3 to 27) 97 (95 to
a
98) a

3.9 (1.7 to
9.1) a

0.8 (0.7 to
1.0) a

Low

Coma
For detecting bacterial meningitis
1
(Ghotbi,
2009)

254

1
92
(Offringa
, 1992)

a

Unrousable coma
For detecting bacterial meningitis
1
522
(Akpede,
1992)

22 (5 to 40)
a

NC Not calculable
a
Calculated by the NCC-WCH based on data reported in the study

Table 5.11 GRADE profile for evaluation of restlessness
Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

43 (33 to
52)

35 (25 to
45)

81 (70 to
91)

1.3 (1.0 to
1.7) a

0.6 (0.3 to
1.0) a

Restlessness
For detecting serious illness
1
141
(Nademi
, 2001)
a

76 (62 to
88)

Very
low

Calculated by the NCC based on data reported in the study

Table 5.12 GRADE profile for evaluation of tachypnoea
Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

77 (77 to
80)

20 (17 to
23)

97 (96 to
99)

3.2 (2.5 to
4.0) a

0.3 (0.2 to
0.6) a

Tachypnea
For detecting pneumonia
1
(Taylor,
1995)

572

74 (70 to
77)
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Low

Clinical assessment of the child with fever
Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

85 (84 to
86) a

1 (0 to 1) a

100 (99 to
100) a

0.7 (0.4 to
1.5) a

1.0 (1.0 to
1.1) a

Elevated respiratory rate
For detecting bacteraemia
1 (Craig, 12807
2010)
a

11 (3 to 19)
a

Low

Calculated by a member of the technical team at the NCC-WCH based on results reported in the study

Table 5.13 GRADE profile for evaluation of crackles
Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

2.6 (2.3 to
2.9) a

0.9 (0.8 to
0.9) a

Low

Chest crackles
For detecting pneumonia, urinary tract infection and bacteraemia
1 (Craig, 12807
2010)

19 (17 to
22) a

93 (92
93) a

to 17 (15 to
19) a

1 (1 to 1) a

Abnormal chest sounds
For detecting pneumonia, urinary tract infection and bacteraemia
1 (Craig, 12807
2010)

29 (27 to
32) a

85 (85
86) a

to 13 (12 to
15) a

94 (94 to
94) a

2.0 (1.8 to
2.2) a

0.8 (0.8 to
0.9) a

Low

to 50 (15 to
85) a

24 (19 to
30) a

0.3 (0.1 to
1.3) a

1.0 (1.0 to
1.1) a

Very
low

Crepitations
For detecting serious bacterial illness
1
231
(Bleeker,
2001)
a

2 (0 to 5) a

93 (87
100) a

Calculated by a member of the technical team at the NCC-WCH based on results reported in the study

Table 5.14 GRADE profile for evaluation of respiratory symptoms
Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

90 (88 to
91) a

0.5 (0.2 to
1.1) a

1.0 (1.0 to
1.1) a

Respiratory distress
For detecting urinary tract infection
1
3066
(Newma
n, 2002)

4 (1 to 8) a

92 (90
93) a

to 5 (1 to 9) a
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Moderate

Feverish illness in children
Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

2.0 (1.8 to
2.2) a

0.9 (0.8 to
0.9) a

Moderate

NR/NC

Moderate

2.2 (1.6 to
3.1) a

0.8 (0.7 to
0.9) a

Very
low

1.0 (0.9 to
1.0) a

1.1 (1.0 to
1.2) a

Moderate

Breathing difficulty
For detecting pneumonia, urinary tract infection, or bacteraemia
1 (Craig, 12,807
2010)

26 (23 to
28) a

87 (87
88) a

to 13 (12 to
15) a

94 (93 to
94) a

Breathing difficulty or chest wall recession
For detecting serious illness
1
313
(Hewson
, 2000)

NR/NC

65 (NR/NC)

41 (NR/NC) 82 (NR/NC) NR/NC

Shortness of breath
For detecting serious bacterial infection
1
1255
(Njiman,
2012)

27 (20 to
35) a

88 (86
90) a

to 21 (15 to
27) a

91 (90 to
93) a

Respiratory symptoms
For detecting pneumonia, urinary tract infection, or bacteraemia
1 (Craig, 12,807
2010)

70 (67 to
72) a

28 (27
28) a

to 7 (7 to 7) a

92 (91 to
93) a

NR/NC Not reported/not calculable
a
Results calculated by a member of the technical team at the NCC-WCH based on results reported in the study

Table 5.15 GRADE profile for evaluation of nasal symptoms
Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

18 (13 to
24) a

0.4 (0.3 to
0.7) a

1.5 (1.2 to
1.9) a

Very
low

90 (88 to
91) a

0.5 (0.2 to
1.0) a

1.1 (1.0 to
1.1) a

Moderate

Purulent nasal discharge
For detecting serious bacterial illness
1
231
(Bleeker,
2001)

20 (14 to
26) a

53 (41 to 66) 56 (44 to
a
69) a

Upper respiratory tract infection or runny nose
For detecting urinary tract infection
1
1666
(Newma
n, 2002)

5 (2 to 8) a

90 (88 to 91) 5 (2 to 8) a
a
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Clinical assessment of the child with fever
Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

76 (69 to
82) a

0.2 (0.0 to
0.7) a

1.3 (1.2 to
1.5) a

Mild upper respiratory tract infection symptoms
For detecting serious bacterial infection
1 (Shin,
2009)
a

221

5 (0 to 11) a 72 (65 to 79) 4 (0 to 9) a
a

Low

Calculated by a member of the technical team at the NCC-WCH based on results reported in the study

Table 5.16 GRADE profile for evaluation of wheeze
Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

1.3 (1.1 to
1.6) a

1.0 (1.0 to
1.0) a

Moderate

0.6 (0.4 to
1.1) a

1.0 (1.0 to
1.0) a

Moderate

Audible wheeze
For detecting pneumonia, urinary tract infection, or bacteraemia
1 (Craig, 12,807
2010)

8 (7 to 10) a 94 (93 to 94) 9 (7 to 11) a
a

93 (92 to
93) a

Stridor
For detecting pneumonia, urinary tract infection, or bacteraemia
1 (Craig, 12,807
2010)
a

1 (1 to 2) a

98 (98 to 98) 5 (2 to 7) a
a

93 (92 to
93) a

Calculated by a member of the technical team at the NCC-WCH based on results reported in the study

Table 5.17 GRADE profile for evaluation of chest findings/abnormal chest sounds
Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

1.3 (1.1 to
1.6) a

1.0 (1.0 to
1.0) a

Moderate

0.4 (0.1 to
1.2)

1.0 (1.0 to
1.1)

Moderate

Abnormal chest sounds
For detecting pneumonia, urinary tract infection, or bacteraemia
1 (Craig, 12,807
2010)

8 (7 to 10) a 94 (93 to 94) 9 (7 to 11) a 93 (92 to
a
93) a

Chest findings
For detecting urinary tract infection
1
1666
(Newma
n, 2002)
a

2 (0 to 4)

95 (94 to 96) 4 (0 to 8)

90 (89 to
92)

Calculated by a member of the technical team at the NCC-WCH based on results reported in the study
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Feverish illness in children
Table 5.18 GRADE profile for evaluation of cough
Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

93 (93 to
94) a

1.1 (1.0 to
1.1) a

0.9 (0.9 to
1.0) a

Moderate

98 (98 to 99) 4 (0 to 11) a 90 (89 to
a
92) a

0.4 (0.1 to
2.7) a

1.0 (1.0 to
1.0) a

Moderate

0.4 (0.2 to
0.9) a

1.3 (1.1 to
1.6) a

Very
low

Cough
For detecting pneumonia, urinary tract infection, or bacteraemia
1 (Craig, 12,807
2010)

58 (55 to
61) a

46 (46 to 47) 8 (7 to 8) a
a

For detecting urinary tract infection
1
1666
(Newma
n, 2002)

1 (0 to 2) a

For detecting meningococcal disease
1
208
(Nielsen,
2001)

15 (4 to 27) 63 (55 to 70) 9 (2 to 15) a 76 (69 to
a
a
83) a

NA Not applicable
a
Calculated by a member of the technical team at the NCC-WCH based on results reported in the study

Table 5.19 GRADE profile for evaluation of poor feeding
Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

74 (63 to 85) 81 (72 to
a
90) a

28 (21 to
35) a

1.4 (0.9 to
2.3) a

0.9 (0.7 to
1.0) a

Very
low

43 (33 to 52) 36 (25 to
45)

83 (72 to
92)

1.4 (1.1 to
1.7) a

0.5 (0.3 to
0.9) a

Very
low

78 (71 to
85) a

0.7 (0.4 to
1.2) a

1.2 (0.9 to
1.4) a

Low

63 (60 to 65) 9 (7 to 12) a 90 (88 to
a
92) a

1.0 (0.8 to
1.2) a

1.0 (0.9 to
1.1) a

Low

Poor intake
For detecting serious bacterial infection
1
231
(Bleeker,
2001)

36 (29 to
44) a

Poor feeding
For detecting serious disease
1
141
(Nademi
, 2001)

78 (65 to
90)

For detecting serious bacterial infection
1 (Shin,
2009)

221

27 (13 to
40) a

63 (56 to 70) 15 (7 to 23)
a

a

Decreased feeding
For detecting urinary tract infection
1
1666
(Newma
n, 2002)
a

37 (29 to
44) a

Calculated by a member of the technical team at the NCC-WCH based on results reported in the study
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Clinical assessment of the child with fever
Table 5.20 GRADE profile for evaluation of capillary refill time
Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

2.6 (2.1 to
3.1) a

0.9 (0.9 to
1.0) a

Low

7.0 (3.9 to
12.7) a

1.0 (1.0 to
1.0) a

Low

Capillary refill time of 2 to 3 seconds
For detecting pneumonia, urinary tract infection and bacteraemia
1 (Craig, 12807
2010)

10 (8 to 11)

96 (96 to
96) a

a

17 (14 to
19) a

93 (93 to
94) a

Capillary refill time of > 3 seconds
For detecting pneumonia, urinary tract infection and bacteraemia
1 (Craig, 12807
2010)
a

1 (1 to 2) a

100 (100 to
100) a

35 (22 to
49) a

93 (92 to
93) a

Calculated by a member of the technical team at the NCC-WCH based on results reported in the study

Table 5.21 GRADE profile for evaluation of reduced urine output
Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value (95%
confidence
interval)

Negative
predictive
value (95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

Reduced urine output
For detecting urinary tract infection
1
1666
(Newma
n, 2002)

17 (11
23) a

to 86 (85
88) a

to 12 (8 to16) a 91 (89
92) a

to 1.2 (0.8
1.8) a

to 1.0 (0.9 to
1.0) a

Low

to 83 (74
92) a

to 1.6 (0.9
2.8) a

to 0.8 (0.7 to
1.0) a

Very
low

Poor micturition
For detecting serious bacterial infection
1
231
(Bleeker,
2001)
a

33 (26
40) a

to 79 (69
90) a

to 28 (22
35) a

Calculated by NCC-WCH based on results reported in the study
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Feverish illness in children
Table 5.22 GRADE profile for evaluation of duration of fever
Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

90 (85 to
96) a

0.5 (0.3 to
0.9) a

3.0 (1.9 to
4.7) a

Very
low

87 (77 to
97) a

1.0 (0.7 to
1.5) a

0.9 (0.5 to
1.8) a

Very
low

91 (90 to
93) a

1.9 (1.3 to
2.7) a

0.9 (0.8 to
1.0) a

Low

28 (27 to 30) 2 (2.00 to 3) 96 (95 to
a
a
97) a

0.8 (0.7 to
0.9) a

1.4 (1.2 to
1.7) a

Very
low

Fever duration > 12 hours
For detecting serious bacterial infection
1 (Pratt,
2007)

119

44 (22 to
67) a

19 (15 to 22) 2 (1 to 3) a
a

For detecting bacteraemia
1
534
(Haddon
, 1999)

65 (42 to
87) a

38 (29 to 48) 15 (7 to 23)
a

a

Fever duration ≥ 24 hours
For detecting urinary tract infection
1
1666
(Newma
n, 2002)

19 (13 to
25) a

90 (89 to 92) 17 (11 to
a
22) a

For detecting bacteraemia
1
(Teach,
1997)

6619

60 (53 to
67) a

Fever duration >24 hours
For detecting serious bacterial infection
1
408
(Andreol
a, 2007)

52 (42 to
62) a

31 (26 to 36) 18 (14 to
a
23) a

69 (61 to
76) a

0.8 (0.6 to
0.9) a

1.5 (1.2 to
2.0) a

Low

74 (73 to 75) 2 (1 to 3) a

97 (96 to
97) a

0.7 (0.5 to
0.9) a

1.1 (1.0 to
1.2) a

Very
low

Fever duration ≥ 2 days
For detecting bacteraemia
1
(Teach,
1997)

6619

18 (12 to
23) a

a

Fever duration > 48 hours
For detecting serious bacterial infection
1
(Berger,
1996)

138

39 (23 to
56) a

82 (75 to 89) 41 (24 to
a
58) a

81 (74 to
89) a

2.2 (1.2 to
3.9) a

0.7 (0.6 to
1.0) a

Low

1
103
(Trautne
r, 2006)

NR/NC b

NR/NC b

NR/NC b

NR/NC b

NR/NC b

Low

NR/NC b
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Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

NR/NC c

NR/NC c

NR/NC c

NR/NC c

Very
low

85 (81 to 89) 69 (61 to
a
76)a

47 (42 to
51)a

1.7 (1.2 to
2.3)a

0.9 (0.8 to
0.9)a

Low

Fever duration ≥ 72 hours
For detecting urinary tract infection
1
818
(Salleeh,
2010)

NR/NC c

NR/NC c

Fever duration > 3 days
For detecting serious bacterial infection
1
(Factor,
2001)

669

25 (21 to
30)a

CI confidence interval, NR/NC not reported/not calculable, OR odds ratio, P probability, RR risk ratio
a
Calculated by a member of the technical team at the NCC-WCH based on results reported in the study
b
OR 1.04 (95% CI 0.35 to 3.12)
c
RR 1.6 (95% 1.2 to 2.1), P = 0.002

Table 5.23 GRADE profile for comparison of duration of fever
Number of
studies

Duration of fever
With serious bacterial
illness/infection (SBI) (Mean)

Effect
Without SBI (Mean)

P value

Quality

Duration of fever
For detecting serious bacterial infection
1 (Hsiao, 2006)

26.5 hours (SD 41.5)

18.6 hours (SD 21.7)

P < 0.001

High

1 (Bleeker, 2007)

2.5 days (SD 2.6)

2.6 days (SD 2.3)

NR

High

1 (Lacour, 2001)

Median 27 hours (range 2 to 140)

Median 24 hours (range 2 to
140)

P = 0.02

High

1 (Galetto-Lacour, Median 48 hours (range 6 to 140)
2003)

Median 24 hours (range 1 to
140)

P = 0.026

High

1
(Olaciregui, 18.62 hours (SD 35.8)
2009)

13.81 hours (SD 26)

P = 0.26

Moderate

1 (Bleeker, 2001)

2.6 days (SD 2.2)

3.2 days (SD 2.8)

P < 0.15

Moderate

1 (Fouzas, 2010)

Median 14 hours (IQR 6 to 29)

Median 14 hours (IQR 6 to
27)

P = 0.49

Moderate

For detecting meningococcal disease
1 (Nielsen, 2001)

Median 21 hours (IQR/range NR)

Median 24 hours (IQR/range P not
NR)
significant

IQR interquartile range, NR not reported, P probability, SBI serious bacterial illness/infection, SD standard deviation
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Table 5.24 GRADE profile for evaluation of height of fever in children younger than 3 months
Number
of
studies

Number Sensitivity
of
(95%
children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

Temperature ≥ 38.0°C
For detecting serious bacterial infection
1
5279
(Stanley,
2005)

100 (100 to
100) a

0 (0 to 0) a

9 (8 to 10) a NC

1.0 (1.0 to NC
1.0) a

Very
low

NR/NC b

NR/NCb

NR/NCb

NR/NCb

NR/NCb

NR/NCb

Low

NR/NCc

NR/NCc

NR/NCc

NR/NCc

NR/NCc

Low

to 81 (78
83) a

to 16 (11
21) a

to 93 (91
95) a

to 2.0 (1.4
2.6) a

to 0.8 (0.7
0.9) a

For detecting sepsis
1
(Weber,
2003)

3303

For detecting bacterial meningitis
1
(Weber,
2003)

3303

NR/NCc

Temperature > 39.0°C
For detecting urinary tract infection
1 (Zorc,
2005)

1025

37 (27
47) a

to Moderate

Temperature ≥ 39.5°C
For detecting serious bacterial infection
1
202
(Zarkesh,
2011)

24 (10
37) a

to 76 (70
83) a

to 19 (8 to 30) 81 (75
a
87) a

to 1.0 (0.5 to 1.0 (0.8 to Low
1.9) a
1.2) a

For detecting occult bacteraemia, urinary tract infection, or bacteraemia
1
(Gomez,
2010)

1018

26 (8 to 44) 91 (89
a
93) a

to 6 (1 to 11) a 98 (97
99) a

to 2.8 (1.4 to 0.8 (0.6 to Very
5.8) a
1.0) a
low

Temperature ≥ 40.0°C
For detecting bacterial meningitis, bacteraemia, urinary tract infection, or salmonella enteritis
1
356
(Bonadio
, 1994)

21 (7 to 35) 96 (94
a
98) a

to 35 (14
56) a

to 92 (89
95) a

to 5.3 (2.3 to 0.8 (0.7 to Very
12.3) a
1.0) a
low

1
5279
(Stanley,
2005)

7 (5 to 10) a 99 (99
99) a

to 38 (28
48) a

to 91 (91
92) a

to 6.1 (4.1 to 0.9 (0.9 to Very
9.3) a
1.0) a
low

CI confidence interval, NC not calculable, NR/NC not reported/not calculable, OR odds ratio
a
Calculated by a member of the technical team at the NCC-WCH based on results reported in the study
b
OR 3.6 (95% CI 2.6 to 5.1)
c
OR 11.8 (95% CI 5.7 to 24.6)
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Table 5.25 GRADE profile for evaluation of height of fever in all ages up to 5 years, including those less than 3
months
Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

0 (0 to 0) a

8 (5 to 11) a NC

Positive
likelihood
ratio
(95%
confidence
interval)

Quality
Negative
likelihood
ratio
(95%
confidence
interval)

Temperature ≥ 37.4°C
For detecting urinary tract infection
1
334
(Shettiga
r, 2011)

100 (100 to
100) a

1.0 (1.0
1.0) a

to NC

Modera
te

1.7 (0.7
4.5)

to 0.6 (0.2
1.6)

to Very
low

to 22 (8 to 35) 0.9 (0.8
a
1.1) a

to 1.2 (0.6
2.4) a

to Low

Temperature ≥ 37.5°C
For detecting serious bacterial infection
1 (Brent, 1716
2011)

61 (49
72)

to 65 (62
67)

to 7 (5 to 9)

2 (2 to 3)

For detecting malaria or bacterial meningitis
1
608
(OwusuOfori,
2004)

75 (67
83) a

to 21 (8 to 34) 74 (66
a
82) a

For detecting serious illness
1
685
(YeboahAntwi,
2008)

NR/NC b

NR/NC b

NR/NC b

NR/NC b

NR/NC b

NR/NC b

Low

1
685
(YeboahAntwi,
2008)

NR/NC c

NR/NC c

NR/NC c

NR/NC c

NR/NC c

NR/NC c

Low

1
685
(YeboahAntwi,
2008)

NR/NC d

NR/NC d

NR/NC d

NR/NC d

NR/NC d

NR/NC d

Low

For detecting severe illness requiring hospitalisation
1
8889
(YICSSG
, 2008)

NR/NC e

NR/NC e

NR/NC e

NR/NC e

NR/NC e

NR/NC e

Low

1
8889
(YICSSG
, 2008)

NR/NC f

NR/NC f

NR/NC f

NR/NC f

NR/NC f

NR/NC f

Low

1
8889
(YICSSG
, 2008)

NR/NC g

NR/NC g

NR/NC g

NR/NC g

NR/NC g

NR/NC g

Low
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Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

Temperature > 37.5°C
For detecting bacterial meningitis
1 (Wells, 218
2001)

79 (63
95)

to 55 (48
62)

to 18 (11
25)

to 95 (88
100)

to 1.7 (1.3
2.3) a

to 0.4 (0.2
0.8) a

to Low

to 1.1 (1.1
1.1) a

to 0.7 (0.6
0.8) a

to Low

Temperature ≥ 38.0°C
For detecting pneumonia, urinary tract infection or bacteraemia
1 (Craig, 12807
2010)

85 (83
87) a

to 22 (22
23) a

to 8 (7 to 8) a

95 (94
96) a

For detecting urinary tract infection
1
(Newma
n, 2002)

1666

100 (100 to
100) a

0 (0 to 0) a

10 (8 to 11) NC
a

1.0 (1.0
1.0) a

to NC

Modera
te

For detecting bacteraemia or bacterial meningitis
1
(Pantell,
2004)

3066

90 (83
98) a

to 29 (28
31) a

to 3 (2 to 3) a

99 (99
100) a

to 1.3 (1.2
1.4) a

to 0.3 (0.2
0.7) a

to Low

For detecting serious bacterial infection
1
5279
(Stanley,
2005)

100 (100 to
100) a

0 (0 to 0) a

9 (8 to 10) a NC

1.0 (1.0
1.0) a

NR/NC h

NR/NC h

NR/NC h

NR/NC h

NR/NC h

NR/NC h

Low

NR/NC i

NR/NC i

NR/NC i

NR/NC i

NR/NC i

Low

to 10 (6 to 15) 95 (92
99)

to 1.3 (1.1
1.6)

to 0.5 (0.3
1.1)

to Modera
te

to 9 (6 to 13)

97 (96
98)

to 2.5 (1.1
5.7)

to 0.7 (0.3
1.7)

to Very
low

to 94 (92
96) a

to 1.2 (1.1
1.4) a

to 0.6 (0.5
0.8) a

to Modera
te

to NC

Very
low

For detecting sepsis
1
(Weber,
2003)

3303

For detecting bacterial meningitis
1
(Weber,
2003)

3303

NR/NC i

Temperature ≥ 38.4°C
For detecting urinary tract infection
1
334
(Shettiga
r, 2011)

78 (62
93)

to 41 (36
47)

Temperature ≥ 38.5°C
For detecting serious bacterial infection
1 (Brent, 1716
2011)

38 (27
50)

to 85 (83
86)

For detecting urinary tract infection
1
(Newma
n, 2002)

1666

77 (71
84) a

to 38 (35
40) a

to 12 (10
14) a
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Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

For detecting bacteraemia or bacterial meningitis
1
(Pantell,
2004)

3066

61 (48
73) a

to 69 (67
71) a

to 4 (3 to 5) a

99 (98
99) a

to 2.0 (1.6 to 0.6 (0.4 to Low
2.4) a
0.8) a

Temperature > 38.5°C
For detecting bacterial meningitis
1 (Wells, 218
2001)

58 (39
78)

to 81 (75
86)

to 27 (15
40)

to 94 (88
100)

to 3.1 (2.0
4.8) a

to 0.5 (0.3
0.8) a

to Low

to 1.2 (1.0
1.3) a

to 0.6 (0.4
1.0) a

to Modera
te

Temperature ≥ 39.0°C
For detecting urinary tract infection
1 (Shaw, 2411
1998)

79 (70
88) a

to 33 (31
35) a

to 9 (3 to 5) a

1
(Newma
n, 2002)

40 (32
47) a

to 74 (72
76) a

to 14 (11
17) a

to 92 (90
94) a

to 1.5 (1.2 to 0.8 (0.7 to Modera
1.9) a
0.9)
te

to 87 (84
91)

to 41 (30
51) a

to 82 (78
85) a

to 2.1 (1.5 to 0.8 (0.8 to Low
2.9)
0.9)

1666

98 (97
99) a

For detecting serious infection
1
700
(Thomps
on,
2009)

27 (22
32)

For detecting pneumonia, urinary tract infection or bacteraemia
1 (Craig, 12807
2010)

54 (51
57) a

to 58 (58
59) a

to 9 (9 to 10) a 94 (94
95) a

to 1.3 (1.2
1.4) a

to 0.8 (0.7
0.8) a

to Low

For detecting bacteraemia or bacterial meningitis
1
(Pantell,
2004)

3066

16 (7 to 26) 90 (88
a
91) a

to 3 (1 to 5) a

98 (97
99) a

to 1.6 (0.9 to 0.9 (0.8 to Low
2.8) a
1.0) a

to 25 (7 to 42) 70 (61
78)

to 0.8 (0.3 to 1.0 (0.9 to Very
1.9) a
1.2) a
low

Temperature > 39.0°C
For detecting serious disease
1
141
(Nademi,
2001)

14 (3 to 25) 82 (74
89)

For detecting bacteraemia or bacterial meningitis
1
(Pantell,
2004)

3066

43 (31
55) a

to 81 (79
82) a

to 4 (3 to 6) a

99 (98
99) a

to 2.2 (1.7 to 0.7 (0.6 to Low
3.0) a
0.9) a

For detecting urinary tract infection
1 (Zorc,
2005)

1025

37 (27
47) a

to 81 (78
83) a

to 16 (11
21) a

to 93 (91
95) a
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to 2.0 (1.4
2.6) a

to 0.8 (0.7
0.9) a

to Modera
te

Feverish illness in children
Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

Temperature ≥ 39.1°C
For detecting pneumonia, urinary tract infection, bacterial meningitis, or bacteraemia
1
985
(Rudinsk
y, 2009)

83 (75
88)

to 18 (16
21)

to 13 (11
15) a

to 88 (83
92) a

to 1.0 (0.9
1.1)

to 0.9 (0.6
1.4)

to Low

For detecting bacteraemia, bacterial meningitis, urinary tract infection, or pneumonia
1 (Alpert, 152
1990)

100 (100 to
100) a

0 (0 to 0) a

14 (9 to 18) NC
a

1.0 (1.0
1.0) a

to NC

Very
low

Temperature > 39.3°C
For detecting urinary tract infection
1
334
(Shettiga
r, 2011)

33 (16
51) a

to 85 (81
89) a

to 16 (6 to 26) 93 (91
a
96) a

to 2.2 (1.2
3.9) a

to 0.8 (0.6
1.0) a

to Modera
te

Temperature ≥ 39.4°C
For detecting pneumonia, urinary tract infection, bacterial meningitis, or bacteraemia
1
985
(Rudinsk
y, 2009)

67 (59
75)

to 36 (33
39)

to 14 (11
16) a

to 88 (85
91) a

to 1.1 (0.9
1.2)

to 0.9 (0.7
1.2)

to Low

to 19 (8 to 30) 81 (75
a
87) a

to 1.0 (0.5
1.9) a

to 1.0 (0.8
1.2) a

to Low

to 6 (1 to 11) a 98 (97
99) a

to 2.8 (1.4
5.8) a

to 0.8 (0.6
1.0) a

to Very
low

to 21 (15
28) a

to 91 (90
93) a

to 2.5 (1.8
3.6) a

to 0.9 (0.8
0.9) a

to Modera
te

NR/NC l

NR/NC l

NR/NC l

Low

to 30 (1 to 58) 71 (63
78)

to 1.0 (0.3
3.8) a

to 1.0 (0.9
1.1) a

to Very
low

Temperature ≥ 39.5°C
For detecting serious bacterial infection
1
202
(Zarkesh
, 2011)

24 (10
37) a

to 76 (70
83) a

For detecting occult bacteraemia, urinary tract infection, or bacteraemia
1
1018
(Gomez,
2010)

26 (8 to 44) 91 (89
a
93) a

For detecting urinary tract infection
1
(Newma
n, 2002)

1666

19 (13
25) a

to 92 (91
94) a

For detecting bacteraemia or bacterial meningitis
1
(Pantell,
2004)

3066

NR/NC l

NR/NC l

NR/NC l

Temperature > 39.5°C
For detecting serious disease
1
141
(Nademi,
2001)

7 (0 to 15)

93 (87
98)
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Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

Temperature ≥ 40.0°C
For detecting bacterial meningitis, bacteraemia, urinary tract infection, or salmonella enteritis
1
356
(Bonadio
, 1994)

21 (7 to 35) 96 (94
a
98) a

to 35 (14
56) a

to 92 (89
95) a

to 5.3 (2.3
12.3) a

to 0.8 (0.7
1.0) a

to Very
low

to 1.0 (0.8
1.3)

to 1.0 (0.9
1.1)

to Low

to 10 (8 to 11) 93 (93
a
94) a

to 1.4 (1.2
1.6) a

to 1.0 (0.9
1.0) a

to Low

to 38 (28
48) a

to 6.1 (4.1
9.3) a

to 0.9 (0.9
1.0) a

to Very
low

to 0.9 (0.5
1.5) a

to Very
low

to 0.8 (0.6
1.1) a

to Very
low

For detecting pneumonia, urinary tract infection, bacterial meningitis, or bacteraemia
1
985
(Rudinsk
y, 2009)

29 (22
38)

to 70 (67
73)

to 13 (9 to 16) 87 (84
a
89) a

For detecting pneumonia, urinary tract infection, or bacteraemia
1 (Craig, 12807
2010)

15 (13
17) a

to 89 (89
90) a

Temperature > 40.0°C
For detecting serious bacterial infection
1
5279
(Stanley,
2005)

7 (5 to 10) a 99 (99
99) a

to 91 (91
92) a

Temperature ≥ 40.1°C
For detecting bacteraemia, bacterial meningitis, urinary tract infection, or pneumonia
1 (Alpert, 152
1990)

71 (55
87) a

to 34 (27
41) a

to 14 (9 to 20) 88 (81
a
95) a

to 1.1 (0.8
1.4) a

Temperature ≥ 41.1°C
For detecting bacteraemia, bacterial meningitis, urinary tract infection, or pneumonia
1 (Alpert, 152
1990)

45 (28
63) a

to 69 (62
75) a

to 18 (10
27) a

to 89 (84
94) a

to 1.4 (0.9
2.2) a

CI confidence interval, NA not applicable, NR/NC not reported/not calculable, OR odds ratio
a
Calculated by a member of the technical team at the NCC-WCH based on results reported in the study
b
OR 7.4 (95% CI 3.0 to 18.5)
c
OR 11.1 (95% CI 5.2 to 24.1)
d
OR 7.4 (95% CI 2.8 to 19.5)
e
OR 4.7 (95% CI 2.8 to 8.0)
f
OR 7.5 (95% CI 5.0 to 11.4)
g
OR 3.4 (95% CI 2.4 to 4.9)
h
OR 3.6 (95% CI 2.6 to 5.1)
i
OR 11.8 (95% CI 5.7 to 24.6)
l
Adjusted OR 3.61 (95% CI 1.40 to 9.25)
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Table 5.26 GRADE profile for comparison of height of fever in children with and without serious illness – all ages
up to 5 years
Number of Height of fever
studies
With serious bacterial
Without SBI (°C, mean)
illness/infection (SBI) (°C,
mean)

Effect

Quality

P value

Height of fever
For detecting serious bacterial infection
1 (Baskin, 39.0 (SD 0.6)
1992)

38.9 (SD 0.6)

P = 0.01

Median 39.5 (38 to 40.8)

P
value
significant’

1
(Hsiao, 38.4 (SD 0.8)
2006)

38.5 (SD 1.0)

P = 0.178

1 (Lacour, 39.1 (SD 0.2)
2001)

39.0 (SD 0.1)

P
value
significant’

1
(Shin, 38.7 (SD 0.5)
2009)

38.6 (SD 0.4)

P = 0.34

High

1
(Andreola,
2007)

39.2 (SD 0.8)

39.0 (SD 0.8)

P = 0.004

Moderate

1 (Fouzas,
2010)

Median 38.5 (IQR 38.1 to
39.0)

Median 38.5 (IQR 38.1 to 38.8)

P = 0.22

Moderate

1 (Nijman,
2011)

Median 39.3 (IQR 38.6 to
39.8)

Median 38.9 (IQR 38.1 to 39.6)

P < 0.000

Moderate

1
38.23 (SD 0.82)
(Olaciregui,
2009)

38.23 (SD 0.64)

P = 0.58

Moderate

1 (Maniaci,
2008)

38.9 (SD 0.72)

38.6 (SD 0.45)

P = 0.003

Low

1 (Nguyen,
1984)

39.9 (SD 0.96)

39.1 (SD 3.0)

P > 0.2

Low

1 (GalettoLacour,
2003)

Median 39.4 (38.3 to 41)

High
‘not High

High
‘not High

For detecting bacteraemia
1 (Crocker,
1985)

40.0 (SD 0.4)

40.1 (SD 0.3)

P
value
significant’

1 (Haddon,
1999)

39.7 (SD 0.39)

39.7 (SD 0.55)

P = 0.91

High

1
(Singhi, 38.8 (SD 0.3)
1992)

38.8 (SD 0.15)

NR

High

1
(Singhi, 38.7 (SD 0.2)
1992)

38.8 (SD 0.15)

NR

High

1
(Teach, 40.0 (SD 0.61)
1997)

39.8 (SD 0.55)

P < 0.001

High
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Clinical assessment of the child with fever
Number of
studies

Height of fever

Effect

With serious bacterial
Without SBI (°C, mean)
illness/infection (SBI) (°C,
mean)

P value

1
(Stathakis,
2007)

39.0 (SD 0.9)

P = 0.80

38.8 (SD 1.0)

Quality

Moderate

For detecting meningococcal disease
1 (Nielsen,
2001)

Median 40 (IQR/range not
reported)

Median 39
reported)

(IQR/range

not P < 0.01

High

For detecting pneumonia, urinary tract infection, bacterial meningitis, or bacteraemia
1
(Rudinsky,
2009)

103.3°F (SD 1.2)

103.2°F (SD 1.2)

P = 0.26

Moderate

38.8 (SD 0.15)

NR

High

For detecting urinary tract infection
1
(Singhi, 38.8 (SD 0.1)
1992)

IQR interquartile range, NR not reported, P probability, SBI serious bacterial illness/infection, SD standard deviation

Table 5.27 GRADE profile for evaluation of bulging fontanelle
Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

90 (82 to
97) a

60 (35 to
85) a

24 (18 to
30) a

0.5 (0.2 to
1.4) a

1.1 (1.0 to
1.2) a

Very
low

100 (100 to
100) a

100 (100 to
100) a

96 (93 to
98) a

NC

0.9 (0.8 to
1.1) a

Low

3.0 (1.4 to
6.5) a

1.0 (1.0 to
1.0) a

Low

Bulging fontanelle
For detecting serious bacterial illness
1
231
(Bleeker,
2001)

5 (2 to 9) a

For detecting bacterial meningitis
1
(Ghotbi,
2009)

254

8 (0 to 24) a

For detecting pneumonia, urinary tract infection, or bacteraemia
1 (Craig, 12807
2010)

1 (0 to 1) a

100 (100 to
100) a

19 (7 to 31)
a

93 (92 to
93) a

NC Not calculable
a
Calculated by a member of the technical team at the NCC-WCH based on results reported in the study
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Table 5.28 GRADE profile for evaluation of neck stiffness
Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

8 (0 to 24) a 100 (100 to
100) a

100 (100 to
100) a

96 (93 to
98) a

NC

0.9 (0.8 to
1.1) a

Low

48 (27 to
68) a

100 (100 to
100) a

85 (77 to
93) a

NC

0.5 (0.4 to
0.8) a

Very
low

88 (83 to
92) a

13.9 (5.4 to
35.6) a

0.6 (0.5 to
0.8) a

Very
low

Nuchal rigidity
For detecting bacterial meningitis
1
(Ghotbi,
2009)

254

1
92
(Offringa
, 1992)

100 (100 to
100) a

For detecting meningococcal disease
1
208
(Nielsen,
2001)

41 (26 to
56) a

97 (94
100) a

to 76 (58 to
94) a

NC Not calculable
a
Calculated by a member of the technical team at the NCC-WCH based on results reported in the study

Table 5.29 GRADE profile for evaluation of focal seizures
Number Number Sensitivity
of
of
(95%
studies children confidenc
e interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

97 (96 to
99) a

5.1 (2.9 to
9.2) a

0.6 (0.5 to
0.9) a

Very
low

96 (94 to
99) b

4.2 (1.9 to
9.3) a

0.7 (0.4 to
1.0) a

Very
low

Focal seizures
For detecting bacterial meningitis
1
522
(Akpede,
1992)

41 (20 to
61) a

92 (90 to 94)

18 (8 to 29)

a

a

241

38 (12 to
65) b

91 (87 to 95)

20 (4 to 34)

b

b

1 (Joffe,
1983)
a

Calculated by a member of the technical team at the NCC-WCH based on results reported in the study.

b

Confidence intervals were calculated by the NCC-WCH based on results reported in the study.
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Table 5.30 GRADE profile for evaluation of non-blanching rash
Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

90 (88 to
91) a

1.1 (0.4 to
3.1) a

1.0 (1.0 to
1.0) a

92
(92 to 93) a

0.7
1.1
(0.6 to 0.8) a (1.1 to 1.1)

Rash
For detecting serious bacterial infection
1
1255
(Nijman,
2011)

3 (0 to 6) a

97 (96 to 98) 12 (1 to 23)
a

a

Very
low

For detecting pneumonia, UTI or bacteraemia
1 (Craig, 12,807
2010)

12
(10 to 14) a

82
(81 to 83) a

5
(4 to 6) a

Low

a

Purpura
For detecting bacteraemia
1 Mandl
(1997)

411

83
(40 to 99)

1
141
(Nademi
, 2001)

29
(15 to 43)

1
(Baker,
1989)

40
(15 to 65) a

190

97
(95 to 98)
98
(95 to 100)

86
(67 to 100)

99
(99 to 100)
77
(69 to 84)

28.1
(14.5
54.5) a

0.2
to (0.0 to 1.0)

89
(80 to 98) a

13
(0 to 27) a

1 Mandl
(1997)

83
97
(54 to 100)a (95 to 99) a

1
208
(Nielsen,
2001)

74
(61 to 88) a

1
208
(Nielsen,
2001)

95
(88 to 100)

1
208
(Nielsen,
2001)

74
(61 to 88) a

55
(25 to 84) a

82
(71 to 92) a

100
(100 to 100)

100
78
(100 to 100) (69 to 86) a

a

a

49
(42 to 57) a

Very
low

a

8.9
0.8
(2.6 to 30.4) (0.6 to 0.9)
a

1
401
(Offringa
, 1992)
411

31
(5 to 57)

Very
low

a

3.6
0.7
(1.3 to 10.1) (0.4 to 1.0)
a

a

NC

0.9
(0.7 to 1.0)

Very
low
Very
low

a

31
(9 to 54) a
25
(17 to 33) a

100
28.5
(99 to 100) a (14.4 to
56.4)a
89
(83 to 96) a

0.2
(0.0 to 1.0)

Very
low

a

1.5
0.5
(1.2 to 1.9) a (0.3 to 0.9)

Very
low

a

78
(72 to 84) a

50
(39 to 61) a

99
4.3
0.1
(96 to 100) a (3.2 to 5.8) a (0.0 to 0.3)

a

Very
low

a

92
(88 to 96) a

67
(53 to 81) a

94
(90 to 98) a

9.0
0.3
(5.3 to 15.3) (0.2 to 0.5)
a

NC Not calculable
a
Calculated by a member of the technical team at the NCC-WCH based on results reported in the study
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Very
low
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Table 5.31 GRADE profile for evaluation of diarrhoea
Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

Diarrhoea
For detecting serious bacterial infection
1 (Craig, 15781
2010)

21 (19 to
24) a

74 (73 to
75) a

6 (5 to 7) a

92 (92 to
93) a

0.8 (0.7 to
0.9) a

1.1 (1.0 to
1.1) a

Low

1
(Berger,
1996)

55 (38 to
72) a

20 (12 to
28) a

18 (10 to
25) a

58 (42 to
74) a

0.7 (0.5 to
0.9) a

2.3 (1.3 to
3.9) a

Low

NCb

NCb

NCb

NCb

NCb

Low

NCc

NCc

NCc

NCc

NCc

Very
low

7 (2 to 12) a 89 (87 to
91) a

0.6 (0.3 to
1.3) a

1.0 (1.0 to
1.1) a

Very
low

24 (7 to 41)

1.3 (0.6 to
3.1) a

1.0 (0.8 to
1.1) a

Low

138

For detecting urinary tract infection
1
(Morris,
2007)

98

NCb

For detecting bacterial illness
1
103
(Trautne
r, 2006)

NCc

Diarrhoea and vomiting
For detecting serious bacterial infection
1
1255
(Nijman,
2011)

6 (2 to 10) a

91 (89 to
92) a

Mild gastrointestinal symptoms
For detecting serious bacterial infection
1 (Shin,
2009)

221

15 (4 to 25)
a

89 (84 to
94) a

a

81 (76 to
87) a

CI confidence interval, NC non-calculable, OR odds ratio
a
Calculated by a member of the technical team at the NCC-WCH based on results reported in the study.
b
Text in the paper stated that diarrhoea is not predictive of urinary tract infection
c
The paper reported: OR 3.93 (95% CI 1.27 to 12.19)
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Table 5.32 GRADE profile for evaluation of vomiting
Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

Vomiting
For detecting serious bacterial infection
1
381
(Bleeker,
2007)

49 (40 to
59) a

69 (64 to 75) 36 (28 to
a
44) a

80 (75 to
85) a

1.6 (1.2 to
2.1) a

0.7 (0.6 to
0.9) a

Low

1
231
(Bleeker,
2001)

37 (30 to
44) a

43 (30 to 56) 66 (57 to
a
75) a

19 (12 to
25) a

0.7 (0.5 to
0.9) a

1.5 (1.1 to
2.0) a

Very
low

60 (50 to 69) 38 (25 to
49)

78 (68 to
87)

1.5 (1.0 to
2.1) a

0.7 (0.5 to
1.0) a

Very
low

NR b

NR b

NR b

NR b

NR b

Very
low

NR c

NR c

NR c

NR c

Low

For detecting serious disease
1
141
(Nademi
, 2001)

59 (43 to
73)

For detecting bacterial illness
1
103
(Trautne
r, 2006)

NR b

For detecting urinary tract infection
1
(Morris,
2007)

98

1
145
(Rabasa
Al, 2009)

NR c

NR c

60 (39 to
81) a

60 (51 to 69) 19 (10 to
a
29) a

90 (84 to
97) a

1.5 (1.0 to
2.3) a

0.7 (0.4 to
1.2) a

Low

67 (40 to
93) a

100 (100 to
100) a

98 (97 to
100) a

NC

0.3 (0.1 to
0.7) a

Very
low

48 (27 to
68) a

81 (72 to 90) 46 (26 to
a
66) a

82 (73 to
91) a

2.5 (1.3 to
4.9) a

0.6 (0.4 to
1.0) a

Very
low

82 (75 to
89) a

1.1 (0.7 to
1.6) a

0.9 (0.7 to
1.3) a

Very
low

For detecting bacterial meningitis
1
(Ghotbi,
2009)

254

1
92
(Offringa
, 1992)

100 (100 to
100) a

For detecting meningococcal disease
1
208
(Nielsen,
2001)

44 (28 to
59) a

60 (52 to 67) 20 (12 to
a
29) a
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Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

0.8 (0.6 to
1.2) a

1.0 (1.0 to
1.1) a

Low

89 (87 to
91) a

0.6 (0.3 to
1.3) a

1.0 (1.0 to
1.1) a

Very
low

81 (76 to
87) a

1.3 (0.6 to
3.1) a

1.0 (0.8 to
1.1) a

Low

Increased vomiting
For detecting urinary tract infection
1
1666
(Newma
n, 2002)

15 (9 to 20) 82 (80 to 84) 8 (5 to 11) a 90 (88 to
a
a
92) a

Diarrhoea and vomiting
For detecting serious bacterial infection
1
1255
(Nijman,
2011)

6 (2 to 10) a 91 (89 to 92) 7 (2 to 12) a
a

Mild gastrointestinal symptoms
For detecting serious bacterial infection
1 (Shin,
2009)

221

15 (4 to 25) 89 (84 to 94) 24 (7 to 41)
a

a

a

Ci confidence interval, NR not reported, odds ratio
a
Calculated by a member of the technical team at the NCC-WCH based on results reported in the study
b
The paper reported: OR 0.76 (95% CI 0.26 to 2.18)
c
The text in the paper stated that vomiting is not predictive of urinary tract infection

Table 5.33 GRADE profile for evaluation of abdominal pain
Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

90 (88 to
91) a

1.3 (0.6 to
3.1) a

1.0 (1.0 to
1.0) a

Very
low

NR b

NR b

NR b

Low

Abdominal pain
For detecting serious illness
1
1255
(Nijman,
2011)

5 (1 to 8) a

97 (95 to 98) 13 (3 to 23)
a

a

For detecting urinary tract infection
1
(Morris,
2007)

98

NR b

NR b

NR b

NR Not reported
a
Calculated by the NCC-WCH based on data reported in the study
b
The text in the paper stated that abdominal pain is not predictive or urinary tract infection
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Table 5.34 GRADE profile for evaluation of crying on micturition/dysuria
Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

86 (79 to
92) a

0.7 (0.2 to
2.8) a

1.1 (0.9 to
1.2) a

Crying on micturition/dysuria
For detecting urinary tract infection
1
145
(Rabasa
Al, 2009)
a

10 (0 to 23)

86 (79
92) a

a

to 10 (0 to 23)
a

Low

Calculated by a member of the technical team at the NCC-WCH based on results reported in the study

Table 5.35 GRADE profile for evaluation of headache
Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

67 (13 to
100) a

96 (94 to
98) a

40.3 (3.9 to
414.3) a

0.8 (0.6 to
1.1) a

Headache
For detecting bacterial meningitis
1
(Ghotbi,
2009)
a

254

17 (0 to 38) 100 (99 to
a
100) a

Very
low

Calculated by a member of the technical team at the NCC-WCH based on results reported in the study

Table 5.36 GRADE profile for evaluation of conjunctivitis
Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

90 (89 to
92) a

0.7 (0.1 to
5.5) a

1.0 (1.0 to
1.0) a

Conjunctivitis
For detecting urinary tract infection
1
1666
(Newma
n, 2002)
a

1 (1 to 2) a

99 (99
100) a

to 7 (6 to 21) a

Calculated by a member of the technical team at the NCC-WCH based on results reported in the study
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Table 5.37 GRADE profile for evaluation of poor peripheral circulation
Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
likelihood
ratio
(95%
confidence
interval)

Quality

59 (42 to
76) a

23 (17 to
28) a

0.5 (0.3 to
0.9) a

1.1 (1.0 to
1.3) a

Very
low

Poor peripheral circulation
For detecting serious bacterial infection
1
231
(Bleeker,
2001)
a

11 (6 to 16)
a

78 (69 to
88) a

Calculated by a member of the technical team at the NCC-WCH based on results reported in the study

Table 3.38 GRADE profile for evaluation of bulging abdomen
Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

24 (18 to
30) a

0.5 (0.2 to
1.2) a

1.1 (1.0 to
1.2) a

Bulging abdomen
For detecting serious bacterial infection
1
231
(Bleeker,
2001)
a

6 (2 to 9) a

88 (80 to 96) 59 (35 to
a
82) a

Very
low

Calculated by a member of the technical team at the NCC-WCH based on results reported in the study

Table 5.39 GRADE profile for evaluation of paresis or paralysis
Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

54 (27 to
81) a

80 (71 to
89) a

3.5 (1.3 to
9.4) a

0.8 (0.6 to
1.0) a

Paresis or paralysis
For detecting bacterial meningitis
1
92
(Offringa
, 1992)
a

30 (12 to 49) 91 (85 to
a
98) a

Calculated by a member of the technical team at the NCC-WCH based on results reported in the study
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Table 5.40 GRADE profile for evaluation of abnormal neurological findings
Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

Abnormal neurological findings
For detecting bacterial meningitis
1 (Joffe,
1983)

241

1
92
(Offringa
, 1992)

92 (78 to
100) a

84 (79 to 89) 25 (13 to
a
37) a

99 (98 to
100) a

5.8 (4.2 to
8.2) a

0.1 (0.0 to
0.6) a

Very
low

64 (44 to
84) a

91 (88 to 94) 35 (20 to
a
50) a

97 (95 to
99) a

7.0 (4.3 to
11.4) a

0.4 (0.2 to
0.7) a

Very
low

99 (98
100) a

99 (98 to
100) a

155.2 (20.9
to 1150.8) a

0.2 (0.0 to
1.2) a

Very
low

Neurological deficit
For detecting bacterial meningitis
1 (Batra, 199
2011)
a

80 (45 to
100) a

to 80 (45 to
100) a

Calculated by the NCC-WCH based on data reported in the study

Table 5.41 GRADE profile for evaluation of impression of tone
Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

NR a

NR a

NR a

NR a

NR a

Impression of tone
For detecting bacteraemia
1 (Crain, 175
1982)

NR a

Low

NR Not reported
a
Text in the paper stated that impression of tone is not significantly associated with bacteraemia

Table 5.42 GRADE profile for evaluation of tenderness on examination
Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

97 (96 to
98) a

4.5 (1.6 to
12.5) a

1.0 (0.9 to
1.0) a

Tenderness on examination
For detecting urinary tract infection
1 (Shaw, 2411
1998)
a

5 (0 to 10) a 99 (98 to 99) 13 (1 to 26)
a

a

Calculated by the NCC-WCH based on data reported in the study
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Low
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Table 5.43 GRADE profile for evaluation of urinary symptoms
Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

Urinary symptoms
For detecting serious bacterial infection

a

1 (Craig, 15781
2010)

5 (4 to 6) a

98 (98 to
98) a

17 (13 to
21) a

93 (93 to
93) a

2.7 (2.0 to
3.6) a

1.0 (1.0 to
1.0) a

1
1255
(Nijman,
2011)

8 (4 to 13) a

99 (98 to
99) a

41 (22 to
59) a

90 (89 to
92) a

5.9 (2.8 to
12.4) a

0.9 (0.9 to
1.0) a

Low

Calculated by the NCC-WCH based on data reported in the study

Table 5.44 GRADE profile for evaluation of abnormal ear, nose and throat signs
Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

91 (90 to
92) a

0.8 (0.7 to
0.8) a

1.3 (1.2 to
1.4) a

Low

94 (93 to
95) a

3.2 (1.2 to
8.3) a

1.0 (0.9 to
1.0) a

Very
low

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

49 (44 to
55) a

1.7 (1.2 to
2.5) a

0.9 (0.8 to
1.0) a

Abnormal ear, nose and throat signs
For detecting serious bacterial infection
1 (Craig, 15781
2010)

42 (39 to
45) a

45 (44 to 46) 6 (5 to 6) a
a

Ear problems
Serious bacterial infection
1
1255
(Nijman,
2011)
a

4 (1 to 7) a

99 (98 to 99) 17 (3 to 31)
a

a

Calculated by the NCC-WCH based on data reported in the study

Table 5.45 GRADE profile for evaluation of rigor and/or chills
Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Rigors
For detecting confirmed or presumed bacterial illness
1 (Tal, 434
1997)
a

28 (23 to
34) a

83 (78 to 89) 67 (78 to
a
95) a

Calculated by a member of the technical team at the NCC-WCH based on results reported in the study
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Table 5.46 GRADE profile for evaluation of Yale Observation Scale
Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

97 (95 to
99) a

3.2 (2.1 to
4.8) a

0.4 (0.2 to
0.8) a

Very
low

Score of 3 or 4
For detecting serious illness
1
(McCart
hy,
1981)

312

67 (45 to
88) a

79 (74 to 84) 19 (9 to 29)

1
(McCart
hy,
1981)

312

56 (33 to
79) a

89 (85 to 93) 27 (13 to
a
41) a

96 (94 to
99) a

5.0 (2.9 to
8.7) a

0.5 (0.3 to
0.8) a

Very
low

1
(McCart
hy,
1981)

312

72 (52 to
93) a

79 (74 to 84) 20 (10 to
a
30) a

97 (95 to
100) a

3.5 (2.4 to
5.0) a

0.4 (0.2 to
0.7) a

Very
low

6 (0 to 16) a 95 (92 to 97) 5 (0 to 15) a 95 (93 to
a
97) a

1.0 (0.1 to
7.4) a

1.0 (0.9 to
1.1) a

Low

96 (93 to
99) a

2.5 (1.5 to
4.0) a

0.5 (0.3 to
1.0) a

Very
low

95 (91 to
98) a

4.5 (1.7 to
12.4) a

0.8 (0.6 to
1.1) a

Very
low

97 (97 to
98) b

1.6 (1.3 to
2.1) a

0.9 (0.8 to
0.9) a

Very
low

97 (97 to
98) b

2.0 (1.5 to
2.8) a

0.9 (0.9 to
1.0) a

Very
low

98 (93 to
100)

2.8 (2.2 to
3.5)

0.1 (0.0 to
0.2)

Modera
te

a

a

Score of 4 or 5
For detecting bacteraemia
1
534
(Haddon
, 1999)
Score of 5, 6, or 7
For detecting bacterial illness or pneumonia
1
(McCart
hy,
1980)

219

1
(McCart
hy,
1980)

219

60 (35 to
85) a

76 (70 to 82) 16 (6 to 25)
a

a

27 (4 to 49) 94 (91 to 97) 25 (4 to 46)
a

a

a

Score > 6
For detecting bacteraemia
1
(Teach,
1995)

6680

29 (22 to
35) b

83 (82 to 83) 5 (3 to 6) b
b

Score > 8
For detecting bacteraemia
1
(Teach,
1995)

6680

1 (Bang, 219
2009)

6 (4 to 8) b

17 (11 to
22)b

92 (91. to
93) b

97 (79 to
99)

66 (55 to 72) 52 (43 to
62)
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Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

Score > 9
For detecting serious bacterial infection
1
72
(Thayyil,
2005)

13 (0 to 35) 33 (21 to 44) 2 (0 to 7) a
a

75 (59
91) a

to 0.2 (0.0 to
1.2) a

2.7 (1.7
4.1) a

to Low

to 78 (70
87) b

to 2.3 (1.3 to
3.9) a

0.7 (0.5
0.9) a

to Modera
te

a

Score of > 10
For detecting serious illness (including aseptic bacterial meningitis)
1 (Baker, 126
1990)

46 (30
62) b

to 80 (71 to 88) 49 (32
b
65) b

For detecting serious bacterial infection
1
110
(GalettoLacour,
2003)

23 (5 to 54) 82 (67 to 92) 32 (12
51)

to 75 (66
84)

to 1.3 (0.6 to
2.9) b

0.9 (0.8
1.2) b

to Very
low

1
408
(Andreol
a, 2007)

38 (28
48) b

to 79 (74
83) b

to 1.2 (0.9 to
1.6) b

0.9 (0.8
1.1) b

to Low

97 (97
98) b

to 1.6 (0.9 to
3.0) a

1.0 (0.9
1.0) a

to Very
low

to 5.4 (3.7 to
7.9)

0.1 (0.1
0.3)

to Modera
te

91 (85
97) b

to 1.2 (0.5 to
2.9) a

0.9 (0.6
1.4) a

to Modera
te

93 (91 to 94) 6 (0 to 11) a 91 (89
a
93) a

to 0.6 (0.2 to
1.6) a

1.0 (1.0
1.1) a

to Modera
te

to 68 (63 to 73) 26 (19
b
34) b

For detecting bacteraemia
1
(Teach,
1995)

6680

5 (2 to 8) b

97 (96 to 97) 5 (2 to 7) b
b

1 (Bang, 219
2009)

88 (71
93)

to 84 (73 to 87) 68 (56
78)

to 95 (89
98)

For detecting bacterial disease
1 (Baker, 126
1990)

33 (7 to 60) 73 (65 to 81) 11 (1 to 22)
b

b

b

For detecting urinary tract infection
1 (Zorc,
1995)

1025

4 (0 to 9) a

Score of 10 to 16
For detecting serious bacterial infection
1
408
(Andreol
a, 2007)

43 (33
53) a

to 74 (69 to 79) 33 (24
a
41) a

to 81 (77
86) a

to 1.6 (1.2 to
2.2) a

0.8 (0.6
0.9) a

to Low

to 84 (79 to 89) 26 (13
a
39) a

to 87 (82 to 2) 1.9 (1.1 to
a
3.4) a

0.8 (0.7
1.0) a

to Low

Score of 11 to 15
For detecting serious illness
1
(McCart
hy,
1982)

312

31 (16
46) a
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Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

1
(Teach,
1995)

6680

1 (0 to 2) b

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

99 (99 to 99) 1 (0 to 4) b

48 (27
56)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

97. (97 to 0.4 (0.1 to 1.0 (1.0 to Very
97) b
3.2) a
1.0) a
low

b

1 (Bang, 219
2009)

Negative
predictive
value
(95%
confidence
interval)

to 91 (67 to 90) 68 (52
82)

to 82 (75
87)

to 5.5 (3.0 to 0.6 (0.4 to Modera
9.8)
0.7)
te

to 99 (98
100) a

to 92 (78
100) a

to 89 (85
93) a

to 64.7 (8.7 to
482.0) a

9 (3 to 14) a 98 (96 to 99) 53 (28
a
79) a

to 78 (74
82) a

to 3.8 (1.4 to 0.9 (0.9 to Low
10.3) a
1.0) a

Score of ≥ 16
For detecting serious illness
1
(McCart
hy,
1982)

312

33 (18
49)a

0.7 (0.5 to Low
0.8) a

For detecting serious bacterial infection
1
408
(Andreol
a, 2007)

NA Not applicable
a
Calculated by the NCC-WCH from results reported in the study
b
Confidence intervals calculated by the NCC-WCH from data reported in the study

Table 5.47 GRADE profile for comparison of Yale Observation Scores
Number Duration of fever
of
With serious
Without SBI (Mean, SD)
studies
bacterial
illness/infectio
n (SBI) (Mean,
SD)

Effect

Quality

P value

Yale Observation Score
For detecting serious bacterial infection
1 (Hsiao, 9.4 (SD 4.6)
2006)

8.1 (SD 3.6)

P < 0.05

High

7.4 (SD 1.9)

P = 0.45

High

For detecting bacteraemia
1
7.0 (SD 1.5)
(Haddon,
1999)

P probability, SBI serious bacterial illness/infection, SD standard deviation

Evidence statements
The following definitions have been used when summarising the likelihood ratios:
•

Convincing: positive likelihood ratio (LR+) 10 or higher, negative likelihood ratio (LR-)
0.1 or lower

•

Strong: LR+ 5 or higher (but less than 10), LR- 0.2 or lower (but higher than 0.1)

•

Not strong: LR+ 4.9 or lower, LR- higher than 0.2
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The following definitions have been used when summarising the levels of sensitivity, specificity,
positive predictive value (PPV) and negative predictive value (NPV):
•

High: 90% and above

•

Moderate: 75% to 89%

•

Low: 74% or below

The symptoms and signs were grouped by the categories used in the 2007 traffic light table, namely
‘colour’, ‘activity’, ‘hydration’, ‘respiratory’ and ‘other’.

Colour
Pallor reported by parent/carer or pale/mottled/ashen/blue (in 2007 traffic light table)
Colour was reported in two studies where the definitions used included cyanotic, pale or mottled colour.
The sensitivity was low for detecting serious bacterial infection or urinary tract infection. The specificity
ranged from high to low. The positive predictive values were low and the negative predictive values
ranged from high to low. The likelihood ratios were not strong.

Activity
Not responding normally to social cues or no response to social cues (in 2007 traffic light table)
Social cues were reported in one study. Decreased social interaction had low sensitivity, specificity and
positive predictive value for detecting urinary tract infection. The negative predictive value was high.
The likelihood ratios were not strong.

Appears ill to a healthcare professional (in 2007 traffic light table) or parent carer
‘Appears ill to a healthcare professional’ was reported in 15 studies; definitions of this included ‘appears
unwell’, ‘poor appearance’, ‘mildly unwell’, ‘not well-appearing’, ‘moderately ill’, ‘moderately unwell’,
‘moderately ill appearance’, ‘ill appearance’, ‘ill general appearance’, ‘very unwell’, ‘very ill appearance’,
‘severely ill’, ‘toxicity’ and ‘suspicious physical findings’. Some of these studies included included
parent/carer reports of ‘appears ill’, but did not present this data separately.
Sensitivity, specificity, positive predictive values and negative predictive values ranged from high to low
for detecting urinary tract infection, pneumonia, bacteraemia, serious bacterial infection, serious illness,
occult infections, invasive bacterial disease, serious invasive bacteraemia or bacterial meningitis.
Positive likelihood ratios ranged from not strong to convincing. Convincing positive likelihood ratios were
reported for using ‘very unwell’ to detect urinary tract infection, pneumonia or bacteraemia, and for using
‘toxicity’ to detect bacterial meningitis. The negative likelihood ratios were not strong.

Wakes only with prolonged stimulation or does not wake, or if roused, does not stay awake
(in 2007 traffic light table)
’Wakes only with prolonged simulation‘ was reported in five studies, in which the definitions used
included drowsy being reported in case notes or on examination, increased sleepiness, drowsiness,
drowsiness at home and postictal drowsiness. Sensitivity was low for detecting serious illness, urinary
tract infection or bacterial meningitis. Specificity and positive predictive values ranged from high to low.
The negative predictive values ranged from high to moderate. The positive likelihood ratio ranged from
not strong to strong. The negative likelihood ratios were not strong.

Decreased activity (in 2007 traffic light table)
Decreased activity was reported in six studies, including ‘looking around the room’, ‘moving arms and
legs spontaneously’, ‘reaching for objects’ and lethargy. Sensitivity was low for detecting urinary tract
infection, bacteraemia, serious bacterial infection or bacterial meningitis. Specificity, positive predictive
values and negative predictive values ranged from high to low. Positive likelihood ratios ranged from
not strong to strong. The negative likelihood ratios were not strong.

No smile (in 2007 traffic light table)
No evidence was reported for no smile.
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Weak, high-pitched or continuous cry (in 2007 traffic light table)
An abnormal cry was reported in three studies. One study stated that crying was not significantly
associated with bacteraemia, whilst another reported a significant odds ratio for bacteraemia in children
with an abnormal cry compared to those without an abnormal cry. One study reported low sensitivity,
specificity and positive predictive value for detecting serious bacterial infection. The negative predictive
value was high. The likelihood ratios were not strong.

Irritability (identified in 2013 review)
Irritability was reported in six studies. In two of these studies irritability was not found to be significantly
associated with bacteraemia or urinary tract infection. The other four studies reported diagnostic
accuracy data, with two of these finding a high negative predictive value for detecting bacteraemia or
bacterial meningitis. However, in the other two studies the negative predictive value was low to
moderate for detecting serious bacterial infection and viral or non-specific meningitis. The sensitivity,
specificity and positive predictive values were not high in any of the studies, and the likelihood ratios
were not strong.

Decreased consciousness and/or coma (identified in 2013 review)
Decreased consciousness and/or coma were reported in four studies, including unrousable coma.
Decreased consciousness or coma has a low sensitivity for detecting serious bacterial infection or
bacterial meningitis; however, the specificity was high. The positive and negative predictive values
ranged from high to low, and the likelihood ratios were not strong.

Restlessness (identified in 2013 review)
Restlessness was reported in one study. The sensitivity, specificity, positive predictive value and
negative predictive value were not high and the likelihood ratios were not strong for detecting serious
illness.

Respiratory
Nasal flaring (in 2007 traffic light table)
No evidence was reported on the use of nasal flaring for detecting serious illness.

Grunting (in 2007 traffic light table)
No evidence was reported on the use of grunting for detecting serious illness.

Tachypnoea (in 2007 traffic light table)
Tachypnoea was reported in two studies, including ‘elevated respiratory rate’. The sensitivity was low
and specificity was moderate for detecting pneumonia or bacteraemia. The positive predictive values
were low and the negative predictive values were high. The positive and negative likelihood ratios were
not strong.

Oxygen saturation (in 2007 traffic light table)
No evidence was reported on the use of oxygen saturation for detecting serious illness.

Moderate or severe chest indrawing (in 2007 traffic light table)
No evidence was reported on the use of chest indrawing for detecting serious illness.

Crackles (in 2007 traffic light table)
The presence of crackles was reported in two studies, including ‘abnormal chest sounds’ and
crepitation. The sensitivity was low for detecting pneumonia, urinary tract infection, bacteraemia or
serious bacterial illness. The specificity ranged from high to moderate. The positive predictive values
were low, and the negative predictive values ranged from high to low. The positive and negative
likelihood ratios were not strong.

Respiratory symptoms (identified in 2013 review)
Respiratory symptoms were reported in four studies, with definitions including respiratory distress,
breathing difficulty, shortness of breath and breathing difficulty or chest wall recession. The sensitivity
was not high or not reported for detecting urinary tract infection, pneumonia, bacteraemia, serious
illness or serious bacterial infection. The specificity ranged from high to low. The positive predictive
value was not high, and the negative predictive value ranged from high to moderate. The likelihood
ratios were either not strong or not reported.
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Nasal symptoms (identified in 2013 review)
Nasal symptoms were reported in three studies, with definitions including purulent nasal discharge,
upper respiratory tract infection or runny nose, and symptoms of mild upper respiratory tract infection.
The sensitivity was not high for detecting serious bacterial illness or urinary tract infection. The
specificity ranged from high to low. The positive predictive value was not high and the negative
predictive value ranged from high to low. The likelihood ratios were not strong.

Wheeze (identified in 2013 review)
Wheeze was reported in one study, including audible wheeze and stridor. The sensitivity was low for
detecting pneumonia, urinary tract infection or bacteraemia. The specificity was high. The positive
predictive values were low and the negative predictive values were high. The likelihood ratios were not
strong.

Chest findings/abnormal chest sounds (identified in 2013 review)
Chest findings/abnormal chest sounds were reported in two studies. The sensitivity was low for
detecting pneumonia, urinary tract infection or bacteraemia. The specificity was high. The positive
predictive values were low and the negative predictive values were high. The likelihood ratios were not
strong.

Cough (identified in 2013 review)
Cough was reported in three studies. The sensitivity was low for detecting pneumonia, urinary tract
infection, bacteraemia or meningococcal disease. The specificity ranged from high to low. The positive
predictive values were low and the negative predictive values ranged from high to moderate. The
likelihood ratios were not strong.

Hydration
Dry mucous membranes (in 2007 traffic light table)
No evidence was reported on the use of dry mucous membranes for detecting serious illness.

Reduced skin turgor (in 2007 traffic light table)
No evidence was reported on the use of reduced skin turgor for detecting serious illness.

Poor feeding (in 2007 traffic light table)
Poor feeding was reported in four studies; definitions used included poor intake and decreased feeding.
The sensitivity, specificity and positive predictive values ranged from moderate to low for detecting
serious bacterial infection, serious illness or urinary tract infection. The negative predictive values
ranged from high to low. The positive and negative likelihood ratios were not strong.

Capillary refill time of 3 seconds or more (in 2007 traffic light table)
Capillary refill time was reported in one study, using a time of 2 to 3 seconds or more than 3 seconds.
The sensitivity was low for detecting pneumonia, urinary tract infection or bacteraemia. The specificity
was high. The positive predictive value was low. The negative predictive value was high. The positive
likelihood ratio ranged from not strong to strong. The negative likelihood ratios were not strong.

Reduced urine output (in 2007 traffic light table)
Reduced urine output was reported by two studies, including poor micturition. The sensitivity was low
and the specificity was moderate for detecting urinary tract infection or serious bacterial infection. The
positive predictive value ranged from moderate to low and the negative predictive value ranged from
high to low. The likelihood ratios were not strong.

Other
Fever for 5 days or more (in 2007 traffic light table)
As shown in Table 5.22, duration of fever was reported in 17 studies, at the following time points: 12
hours, 24 hours, 48 hours, 2 days and 72 hours for detecting serious bacterial infection, bacteraemia,
meningococcal disease and urinary tract infection. All of the time points resulted in a low sensitivity. The
specificities ranged from high to low; however, the expected correlation between increasing specificities
and increasing fever duration was not found. Positive predictive values were mainly low. Negative
predictive values ranged from high to low, although again this was not in the expected pattern. The
positive and negative likelihood ratios were not strong for any cutoffs. There was no
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significant difference in the odds of serious bacterial infection when comparing children who had had
fever for longer than 48 hours with those who had had fever for less than 24 hours; however, a fever
duration of 72 hours or longer was significantly associated with serious illness.
As shown in Table 5.23, there were mixed results when comparing the duration of fever in children with
and without serious illness. Some studies reported that children with serious illness had had fever for
significantly longer than those without, whilst other studies reported that there was no significant
difference in the duration of fever.

Temperature of 38°C or higher at age 0–3 months, temperature of 39°C or higher at age 3–6
months (in 2007 traffic light table)
Thirty-six studies reported on the height of fever in children aged less than 5 years. As shown in Table
5.25, various cut-offs were reported, including 37.4°C or higher, 37.5°C or higher, higher than 37.5°C,
38°C or higher, 38.4°C or higher, 38.5°C or higher, higher than 38.5°C, 39°C or higher, higher than
39°C, 39.1°C or higher, higher than 39.3°C, 39.4°C or higher, 39.5°C or higher, higher than 39.5°C,
40°C or higher, higher than 40°C, 40.1°C or higher, and 41.1°C or higher. These were used to try to
detect urinary tract infection, serious bacterial infection, malaria or meningitis, serious illness, severe
illness requiring hospitalisation, bacteraemia, bacterial meningitis, bacterial infection, pneumonia,
sepsis and serious disease. Sensitivity and specificity ranged from high to low but were not correlated
with temperature. All of the positive predictive values were low. The negative predictive values ranged
from high to low, although also not in the expected pattern. Positive likelihood ratios were strong for
40°C or higher and for higher than 40°C, but were not strong for any other cutoffs. Negative likelihood
ratios were not strong for any cutoffs. As shown in Table 5.26, when comparing the mean or median
height of fever in those with and without serious illness, there were mixed results as to whether the
difference was significant or not.
Six of the 36 studies reported on the height of fever exclusively in children aged less than 3 months,
including 38°C or higher, higher than 39°C, 39.5°C or higher, 40°C or higher, and higher than 40°C for
detecting serious bacterial infection, urinary tract infection, occult bacteraemia, bacteraemia, meningitis,
bacterial meningitis, salmonella enteritis, sepsis and serious bacterial illness. Sensitivity was high for
38°C or higher and low for all other cutoffs. Specificity was low for 38°C or higher, moderate for higher
than 39°C, moderate to high for 39.5°C or higher, and high for 40°C or higher and higher than 40°C.
Positive predictive values were low for all cutoffs, and negative predictive values were high for all cutoffs.
Positive likelihood ratios were not strong for 38°C or higher, higher than 39°C and 39.5°C or higher.
They were strong for 40°C or higher and higher than 40°C. Negative likelihood ratios were not reported
for 38°C or higher and were not strong for the other cutoffs.
No studies reported on the height of fever solely in children aged from 3 to 6 months.

Swelling of a limb or joint (in 2007 traffic light table)
No evidence was reported on the use of swelling of a limb or joint to detect serious illness.

Non-weight bearing limb/not using an extremity (in 2007 traffic light table)
No evidence was reported on the use of non-weight bearing limb or not using an extremity to detect
serious illness.

Non-blanching rash (in 2007 traffic light table)
Non-blanching rash was reported in seven studies, including ‘rash’, purpura, petechiae, purpura with
petechiae, more than 20 haemorrhages, haemorrhages greater than 1 mm in diameter, and
haemorrhages greater than 2 mm in diameter. The sensitivity, specificity and positive predictive values
ranged from high to low for detecting pneumonia, urinary tract infection, bacteraemia, serious disease,
serious bacterial infection, invasive disease, bacterial meningitis or meningococcal disease. The
negative predictive values ranged from high to moderate. The positive and negative likelihood ratios
ranged from not strong to convincing.

Bulging fontanelle (in 2007 traffic light table)
Bulging fontanelle was reported in three studies. The sensitivity was low for detecting serious bacterial
illness, bacterial meningitis, pneumonia, urinary tract infection or bacteraemia. The specificity was high.
The positive and negative predictive values ranged from high to low. The likelihood ratios were not
strong.
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Neck stiffness (in 2007 traffic light table)
Nuchal rigidity was reported in three studies. The sensitivity was low for detecting bacterial meningitis
or meningococcal disease. The specificity was high. The positive and negatives predictive values
ranged from high to moderate. The positive likelihood ratio was either not calculable or convincing. The
negative likelihood ratios were not strong.

Status epilepticus (in 2007 traffic light table)
No evidence was reported on the use of status epilepticus to detect serious illness.

Focal neurological signs (in 2007 traffic light table)
No evidence was reported on the use of focal neurological signs to detect serious illness.

Focal seizures (in 2007 traffic light table)
Focal seizures were reported in two studies. The sensitivity was low for detecting bacterial meningitis.
The specificity was high. The positive predictive values were low and the negative predictive values
were high. The positive likelihood ratios ranged from not strong to strong and the negative likelihood
ratios were not strong.

A new lump larger than 2 cm (in 2007 traffic light table)
No evidence was reported on the use of a new lump larger than 2 cm to detect serious illness.

Bile-stained vomiting (in 2007 traffic light table)
No evidence was reported on the use of bile-stained vomiting to detect serious illness.

Diarrhoea (identified in 2013 review)
Diarrhoea was reported in five studies including diarrhoea alone, diarrhoea with vomiting, and ‘mild
gastrointestinal symptoms’. The sensitivity, specificity and positive predictive value for using diarrhoea
to detect serious bacterial infection was low. The negative predictive value ranged from high to low. The
likelihood ratios were not strong. The specificity for using diarrhoea and vomiting or mild gastrointestinal
symptoms to detect serious bacterial infection was moderate to high, although the sensitivity, positive
predictive value and negative predictive value were not high and the likelihood ratios were not strong.
One study reported that the odds of having a bacterial illness are 3.9 times greater in those with
diarrhoea compared to those without diarrhoea. One study reported that diarrhoea was not predictive
of urinary tract infection.

Vomiting (identified in 2013 review)
Vomiting was reported in 11 studies, including increased vomiting, vomiting reported with diarrhoea,
and ‘mild gastrointestinal symptoms’. The sensitivity for detecting serious bacterial infection, serious
disease, bacterial illness, urinary tract infection, bacterial meningitis or meningococcal disease was low.
The specificity, positive predictive value and negative predictive value ranged from high to low. The
likelihood ratios were not strong. One study reported that the odds of having a bacterial illness were not
significantly different in those with vomiting compared with those without. One of the studies reported
that vomiting was not predictive of urinary tract infection.

Abdominal pain (identified in 2013 review)
Abdominal pain was reported in two studies. One study reported a low sensitivity and positive predictive
value and high specificity and negative predictive value for detecting serious illness. The likelihood
ratios were not strong. The other study reported no significant association between abdominal pain and
urinary tract infection.

Crying on micturition/dysuria (identified in 2013 review)
Crying on micturition/dysuria was reported in one study. The sensitivity, specificity, positive predictive
value and negative predictive value were not high, and the likelihood ratios were not strong, for detecting
urinary tract infection.

Headache (identified in 2013 review)
Headache was reported in one study. The sensitivity for detecting bacterial meningitis was low. The
specificity was high. The positive predictive value was low and the negative predictive value was high.
The positive likelihood ratio was convincing, although the negative likelihood ratio was not strong.
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Conjunctivitis (identified in 2013 review)
Conjunctivitis was reported in one study. The sensitivity for detecting urinary tract infection was low.
The specificity was high. The positive predictive value was low and the negative predictive value was
high. The likelihood ratios were not strong.

Poor peripheral circulation (identified in 2013 review)
Poor peripheral circulation was reported in one study. The sensitivity, specificity, positive predictive
value and negative predictive value were not high, and the likelihood ratios were not strong, for detecting
serious bacterial infection.

Bulging abdomen (identified in 2013 review)
Bulging abdomen was reported in one study. The sensitivity, specificity, positive predictive value and
negative predictive value were not high, and the likelihood ratios were not strong, for detecting serious
bacterial infection.

Paresis or paralysis (identified in 2013 review)
Paresis or paralysis was reported in one study. The sensitivity for detecting bacterial meningitis was
low. The specificity was high, the positive and negative predictive values were not high, and the
likelihood ratios were not strong.

Abnormal neurological findings (identified in 2013 review)
Abnormal neurological findings were reported in three studies, including neurological deficit. The
sensitivity for detecting bacterial meningitis ranged from high to low. The specificity ranged from high
to moderate. The positive predictive values were not high and the negative predictive values were high.
The positive likelihood ratio ranged from convincing to strong, and the negative likelihood ratio from
convincing to not strong.

Impression of tone (identified in 2013 review)
Impression of tone was reported in one study. The study reported no significant association between
the symptom/sign and bacteraemia.

Tenderness on examination (identified in 2013 review)
Tenderness on examination was reported in one study. The sensitivity for detecting urinary tract
infection was low. The specificity was high. The positive predictive value was low and the negative
predictive value was high. The likelihood ratios were not strong.

Urinary symptoms (identified in 2013 review)
Urinary symptoms were reported in two studies. The sensitivity for detecting serious bacterial infection
was low. The specificity was high. The positive predictive value was low and the negative predictive
value was high. The likelihood ratios were not strong.

Abnormal ear, nose and throat signs (identified in 2013 review)
Abnormal ear, nose and throat signs were reported in two studies, including ‘ear problems’ reported in
one study. The sensitivity and positive predictive values for detecting serious bacterial infection were
not high. The specificity was high in one study and low in the other study. The negative predictive value
was high in both studies. The likelihood ratios were not strong in either study.

Rigor and/or chills (identified in 2013 review)
Rigor and/or chills were reported in one study. The sensitivity, specificity, positive predictive value and
negative predictive value for detecting bacterial illness were not high. The likelihood ratios were not
strong.

Cold hands and feet (identified in 2013 review)
No studies were found that looked specifically at cold hands and feet for detecting serious illness in
febrile children.

Yale Observation Scale
The Yale Observation Scale was reported in 12 studies. The sensitivity, specificity and positive
predictive value ranged from high to low for detecting serious illness, bacteraemia, pneumonia, serious
bacterial infection, bacterial disease and/or urinary tract infection, but were not correlated with
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the YOS score. The negative predictive value ranged from moderate to high and was also not correlated
with the YOS score. The positive and negative likelihood ratios ranged from not strong to convincing.

Health economic evidence statements
No health economic studies were identified and no health economic evaluation was undertaken for this
question.

Evidence to recommendations
Relative value placed on the outcomes considered
The overarching aim of the guideline is to provide a framework for healthcare professionals to enable
the early and accurate detection of serious illness in children with fever. This allows suitable treatment
to begin, thereby reducing subsequent potential mortality and morbidity.
The GDG considered the likelihood ratios, sensitivity, specificity and predictive values of each symptom
or sign when discussing the evidence. However, particular emphasis was given to likelihood ratios, with
a positive likelihood ratio of 5 or higher being used as a good indicator that a symptom or sign should
be presented in the red column of the traffic light table. In addition, the expert opinion and experience
of the GDG members also informed the final decision about whether to include, remove or move a
symptom or sign in the traffic light table.

Consideration of clinical benefits and harms
The traffic light table was created in order to encourage healthcare professionals to consider signs or
symptoms in their totality and not in isolation. Therefore, the evidence for any individual symptom or
sign had to be balanced by its contribution to the overall clinical picture and practical clinical application.
Furthermore, the GDG highlighted that studies assessing the use of combinations of signs and
symptoms show they have better predictive values than symptoms in isolation (for example Van Den
Bruel et al, 2007 and Thompson et al., 2012). This concept was incorporated into the recommendation
of ‘none of the amber or red symptoms or signs’ in the green column, and the ‘appears ill to a healthcare
professional’ in the red column, without the need to specify the absence of particular symptoms or signs.
For each symptom and sign presented below, the GDG has stated:
•

why the symptom or sign was included in the 2007 traffic light table (if applicable)

•

the GDG’s interpretation of the diagnostic outcome measures presented in the evidence
statements for the symptom or sign

•

the GDG’s expert opinion on the inclusion of the symptom or sign in the traffic light
table, and

•

whether the symptom or sign was included in the 2013 update of the traffic light table.

Colour
Pallor reported by parent/carer or pale/mottled/ashen/blue (included in 2007 traffic light
table)
‘Colour’ had been included in the 2007 traffic light as part of the YOS.
Low quality evidence from two studies was identified in the 2013 review. The reported evidence showed
that children with cyanotic, pale or flushed/mottled skin were not more likely to have a serious illness
than children with normal colour skin (not a strong positive likelihood ratio). Children with a serious
illness did not usually have cyanotic, pale or flushed/mottled skin (low sensitivity). However, the
evidence for children without serious illness was mixed, with one study showing they did not usually
have cyanotic, pale or flushed/mottled skin (high specificity) and one study showing that they usually
did have cyanotic, pale or flushed/mottled skin (low specificity). One of the studies used colour to detect
urinary tract infection and the GDG members were not convinced of the relevance of colour to this
diagnosis.
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Given the quality of the evidence, the GDG members were of the clinical opinion that children with
pale/mottled/ashen/blue skin were not being incorrectly categorised as in the ‘red’ category. The GDG
decided that there was no reason to change or remove this sign from the traffic light table.

Activity
Not responding normally to social cues or no response to social cues (included in 2007
traffic light table)
‘Activity’ was included in the 2007 traffic light as part of the YOS.
The 2013 review found evidence to support assessing activity level at presentation. The reported
evidence showed that children with decreased social interaction were not more likely to have a urinary
tract infection than children with normal social interaction (not a strong positive likelihood ratio). Children
without a urinary tract infection often showed decreased social interaction (low specificity). Children with
a urinary tract infection did not usually show decreased social interaction (low sensitivity). The evidence
was of low quality.
The GDG acknowledged that it would be helpful to define ‘social cues’ for parents, caregivers or less
experienced healthcare professionals. The glossary of the guideline has been updated to outline that
this can include the parents’ perception of a baby behaving differently, response to their name, smiling
and/or giggling.
The GDG chose to keep decreased activity in the ‘amber’ column as the evidence did not support
movement into the ‘red’ category based on definitions used in the study. If the decreased activity is
severe, healthcare professionals may use their clinical judgement of ‘appears ill to a healthcare
professional’ to manage the child appropriately. Therefore, no change was made to the traffic light table.

Appears ill to a healthcare professional (included in 2007 traffic light table) and parents/carers
‘Appears ill to a healthcare professional’ was included in the 2007 traffic light table as part of the YOS.
The 2013 review supported the results of the 2007 review. The results of the studies were mixed, with
some studies showing that children who appeared unwell were not more likely to have a serious illness
than those who appeared well (not a strong positive likelihood ratio), and other studies showing that
children who appeared unwell were more likely to have a serious illness (convincing positive likelihood
ratio).
The GDG members acknowledged that being ‘very ill’ was more predictive than ‘appears ill’. However,
they were aware that it is hard to distinguish between the two terms. The majority of studies reporting
this sign did not define ‘appears ill’, and those that did used a combination of symptoms and signs that
are presented elsewhere in the traffic light table. As there was no separate data available on
parent/carer reports of ‘appears ill’, the GDG decided that that no recommendation could be made
specifically on parent/carer reports of ‘appears ill’. However, the GDG highlighted that parent/carer
reports of fever and other specific symptoms were covered by other recommendations in the guideline.
Based on their expert opinion, the GDG members noted that ‘appears ill to a healthcare professional’
can be subjective and difficult to define. Therefore, the GDG concluded that for this sign, the definition
of ‘healthcare professional’ should be restricted to those who are trained in assessing children, for
example GPs, specialist nurses and paediatricians. The GDG members concluded, based on their
clinical experience, that there was not a strain on resources for children who are inappropriately referred
because of this sign.
Given the mixed quality of the evidence, the GDG did not change ‘appears ill to a healthcare
professional’ in the traffic light table.

Wakes only with prolonged stimulation or does not wake, or if roused, does not stay awake
(included in 2007 traffic light table)
‘Wakes only with prolonged stimulation or does not wake, or if roused, does not stay awake’ was
included in the 2007 traffic light table as part of the YOS.
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The evidence was mixed, with some studies showing that children who were difficult to rouse were more
likely to have a serious illness than those who were not difficult to rouse (convincing and strong positive
likelihood ratio), and some studies showing that children who were difficult to rouse were not more likely
to have a serious illness than those who were not difficult to rouse (not a strong positive likelihood ratio).
The evidence was of low and very low quality, and most of the studies focused on detecting bacterial
meningitis rather than serious illness in general.
The GDG did not believe the evidence was strong enough to move or remove this from the traffic light
table, and therefore no changes were made to the traffic light table for this sign.

Decreased activity (included in 2007 traffic light table)
‘Decreased activity’ was included in the 2007 traffic light table as part of the YOS.
Some studies showed that children with decreased activity were more likely to have a serious illness
than children with normal levels of activity (strong positive likelihood ratio); however, other studies
showed that children with decreased activity were not more likely to have a serious illness than children
with normal levels of activity (not strong positive likelihood ratio). The evidence was mainly of low to
very low quality.
The 2007 recommendation referred to decreased activity by parental report, but the 2013 review shows
that decreased activity at presentation to a healthcare professional was also a useful symptom or sign
of serious illness. The GDG acknowledged that decreased activity was difficult to define, and that it was
difficult to distinguish between ‘moderate’ and ‘severe’ impairment, as reported in one of the included
studies.
Given the varied definitions and quality of the evidence the GDG decided to keep decreased activity
in the ‘amber’ column, and so no changes were made to the traffic light table.

No smile (included in 2007 traffic light table)
The GDG stated this was included in the 2007 traffic light table as part of the YOS.
No new evidence was identified in the 2013 review. Therefore, the GDG agreed that this sign would
not be changed or removed.

Weak, high-pitched or continuous cry (included in 2007 traffic light table)
This feature was included in the 2007 traffic light table as part of the YOS.
The evidence from the 2013 review was low in quality, and only one study reported diagnostic data or
data that allowed diagnostic data to be calculated. The study showed that children with an abnormal
cry were not more likely to have serious illness than children without an abnormal cry (not a strong
positive likelihood ratio).
The GDG therefore stated that the 2013 data was not strong enough to change or remove ‘weak,
high-pitched or continuous cry’ from the traffic light table.

Irritability (identified in 2013 review)
The evidence showed that children who were irritable were not more likely to have a serious illness
than children who were not irritable (not a strong positive likelihood ratio).
The sign ‘content/smiles’ is already included in the ‘green’ column of the traffic light table. The GDG
believed that this is in line with the evidence that shows children without irritability usually do not have
a serious illness. The GDG believed there was a general consensus in clinical practice that irritability
can be defined as when an infant or child is uncomfortable when picked up or moved; however, none
of the studies adequately defined irritability.
As ‘content/smiles’ is already included in the ‘green’ column of the table, the GDG did not add irritability
to the traffic light table.

Decreased consciousness and/or coma (identified in 2013 review)
The evidence implied that children with decreased consciousness were not more likely to have a serious
illness than children with a normal level of consciousness (not a strong positive likelihood ratio). In
addition, the evidence showed that children without a serious bacterial infection usually did
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not have decreased consciousness (high specificity). However, children with a serious bacterial
infection did not usually present with decreased consciousness (low sensitivity).
The reviewed evidence was based on a population outside the intended guideline population; that is,
children older than 5 years or those with febrile convulsions. Furthermore, the GDG believed that this
sign was already included in the traffic light table as ‘does not wake, or if roused, does not stay awake’.
Based on the quality of the available evidence and its discussion, the GDG decided that no changes
relating to decreased consciousness and/or coma were needed to the traffic light table.

Restlessness (identified in 2013 review)
The evidence regarding restlessness was reported in one study. Children who were restless were not
more likely to have a serious illness than children who were not restless (not a strong positive likelihood
ratio). Children with a serious illness were often restless (moderate sensitivity); however, children
without a serious illness were also often restless (low specificity).
Based on the limited evidence, the GDG did not believe restlessness was a useful symptom to detect
serious illness. Therefore, restlessness was not added to the traffic light table.

Respiratory
The majority of respiratory symptoms were originally included in the traffic light table as indicators of
pneumonia.

Nasal flaring and grunting (included in 2007 traffic light table)
No new evidence was found for nasal flaring or grunting in the 2013 review.
The GDG emphasised that clinical judgment should be used to distinguish between nasal flaring
(amber symptom/sign) and grunting (red symptom/sign).
Based on the available evidence and its discussion, the GDG decided that no changes relating to nasal
flaring and grunting were needed to the traffic light table.

Tachypnoea (included in 2007 traffic light table)
Abnormal respiratory rate was included in the 2007 traffic light table as a non-specific marker of serious
illness, a specific feature of pneumonia and required for the assessment of dehydration. A statement
about measuring respiratory rate was combined with the statement about the physiological parameters
which should be documented as part of the assessment.
The 2013 review of the evidence showed that children who had tachypnoea were not more likely to
have a serious illness than children who did not have tachypnoea (not a strong positive likelihood ratio).
In addition, the evidence showed that children without a serious illness often did not have tachypnoea
(moderate specificity). However, the evidence showed that children with a serious illness also did not
usually have tachypnoea (low sensitivity). The available evidence was of low quality.
The cut-offs proposed by Fleming et al. (2011) and Nijman et al. (2012) were reviewed, but there was
no significantly clear evidence on specific rates to alter the categories.
The GDG members concluded from their experience that respiratory rate is an important physiological
parameter which needs to be assessed by healthcare professionals.
Given the low quality of the evidence, the GDG did not believe the evidence was strong enough to
change or remove an existing recommendation. Therefore, no changes relating to tachypnoea were
made to the traffic light table.

Oxygen saturation (included in 2007 traffic light table)
Oxygen saturation was included in the original traffic light table as a specific sign of pneumonia.
The current review did not find any evidence regarding oxygen saturation for detecting serious illness.
However, the GDG members were aware that the measurement of oxygen saturation is becoming more
common amongst GPs and non-paediatric accident and emergency departments. Using their expert
opinions, the GDG members believed that oxygen saturation should be retained in the traffic light table.
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Based on the available evidence and its discussion, the GDG decided that no changes relating to
oxygen saturation were needed to the traffic light table.

Moderate or severe chest indrawing (included in 2007 traffic light table)
Chest indrawing was included in the original traffic light table as a specific sign of pneumonia.
The current review did not find any further evidence regarding chest indrawing for detecting serious
illness.
The GDG decided it should be retained in the traffic light table. A definition of chest indrawing is provided
in the glossary.

Crackles (included in 2007 traffic light table)
The evidence relating to crackles in the 2013 review was of low and very low quality. The evidence
showed that children with crackles were not more likely to have a serious illness than children who did
not have crackles (not a strong positive likelihood ratio). In addition, the evidence suggested children
without a serious illness, such as pneumonia, a urinary tract infection or bacteraemia, usually did not
have crackles (high specificity). However, children with a serious illness, such as pneumonia, a urinary
tract infection or bacteraemia, also did not usually have crackles (low sensitivity). The evidence was of
low to very low quality.
Given the quality of the evidence, the GDG did not believe the evidence was strong enough to change
or remove an existing recommendation. Therefore, no changes relating to crackles were made to the
traffic light table.

Respiratory symptoms (identified in 2013 review)
The 2013 review highlighted that the evidence supports existing symptoms and signs in the original
traffic light table.
The GDG believed that the new evidence was not defined well enough to add anything further to the
assessment of respiratory symptoms.
Therefore, no changes relating to respiratory symptoms were made to the traffic light table.

Nasal symptoms (identified in 2013 review)
The evidence shows that serious illness is not ruled out by a lack of nasal symptoms (low sensitivity).
The GDG members were aware from their clinical experience that less serious complaints, such as
upper respiratory tract infections, are often used to rule out the presence of a serious illness. However,
the GDG stated that nasal symptoms were too common to be of practical use.
The GDG, therefore, did not add nasal symptoms to the ‘green’ column of the traffic light table.

Wheeze (or stridor) (identified in 2013 review)
The evidence shows that children who had wheeze were not more likely to have a serious illness than
children who did not have wheeze (not a strong positive likelihood ratio). In addition, the evidence
showed that children without a serious illness, such as pneumonia, a urinary tract infection or
bacteraemia, usually did not have wheeze (high specificity). However, children with a serious illness,
such as pneumonia, a urinary tract infection or bacteraemia, also did not usually have wheeze (low
sensitivity).
The GDG agreed that wheeze was too common a symptom to be moved into the ‘amber’ or ‘red’
columns. Therefore, no changes relating to wheeze were made to the traffic light table.

Chest findings/abnormal chest sounds (identified in 2013 review)
The evidence showed that children who had abnormal chest sounds were not more likely to have a
serious illness than children who did not have abnormal chest sounds (not a strong positive likelihood
ratio). In addition, the evidence showed that children without pneumonia, a urinary tract infection or
bacteraemia usually did not have abnormal chest sounds (high specificity). However, it also showed
that children with pneumonia, a urinary tract infection or bacteraemia also did not usually have abnormal
chest sounds (low sensitivity).
The GDG highlighted that ‘crackles’ was already included in the traffic light table, which was a better
defined sign than ‘chest findings’ or ‘abnormal chest sounds’. One of the studies included in the
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review was for detecting urinary tract infection, and the GDG was unsure how relevant chest findings
or abnormal chest sounds would be to this diagnosis.
Given the quality of the evidence and the fact that an item already covering this feature was already
included in the traffic light table, the GDG decided not make any changes relating to chest
findgins/abnormal chest sounds to the traffic light table.

Cough (identified in 2013 review)
The available evidence showed that children who had a cough were not more likely to have a serious
illness than children who did not have a cough (not a strong positive likelihood ratio).There was some
evidence that children without a urinary tract infection usually did not have a cough (high specificity),
but other evidence showed that children without a urinary tract infection, pneumonia, bacteraemia or
meningococcal disease often had a cough (low specificity). In addition, children with a urinary tract
infection, pneumonia, bacteraemia or meningococcal disease did not usually have a cough (low
sensitivity).
The evidence suggests cough was not a useful predictor of serious illness, although the GDG
highlighted that two of the studies were on detecting urinary tract infection and it was not clear how
relevant cough was to this diagnosis. There was not enough evidence for the GDG to determine that
cough was a useful symptom or sign in the detection of serious illness. Furthermore, the GDG stated
‘cough’ was too common to be of practical use.
Based on the available evidence and the results of its discussion, the GDG decided not make any
changes relating to cough to the traffic light table.

Circulation and hydration
In the 2007 guideline the GDG recognised that dehydration was a marker of serious illness but there
was a lack of evidence to determine the difference between mild, moderate and severe dehydration.
The most specific symptoms and signs of dehydration have been highlighted for healthcare
professionals to assess in order to ensure a low false positive rate and are included in the guideline
Diarrhoea and vomiting in children under 5 (NICE, 2009). As evidence was found relating to the use of
heart rate in the diagnosis of serious illness, the ‘hydration’ category was changed to ‘circulation and
hydration’ for greater clarity.

Dry mucous membranes and reduced skin turgor (included in 2007 traffic light table)
The GDG acknowledged that dry mucous membranes and reduced skin turgor were included in the
2007 traffic light table based on a study that reviewed signs and symptoms of dehydration, rather than
a study of serious illness associated with fever. However, the GDG members stated that, in their
experience, dehydration was a marker for serious illness and therefore should be included in the traffic
light table.
No new evidence was found for dry mucous membranes and/or reduced skin turgor in the 2013 review.
The GDG acknowledged that the recommendations regarding signs of dehydration in the 2007 Fever
guideline were intended for use primarily in children who had been sent home after seeing a healthcare
professional. Since the publication of the 2007 Feverish Illness in Children guideline, a clinical guideline
on diarrhoea and vomiting has been published (Diarrhoea and vomiting in children under 5, NICE 2009).
The Diarrhoea and vomiting guideline concluded that looking at physical signs of dehydration was an
inaccurate way of determining whether a child was moderately or severely ill, as it is difficult to
distinguish between different severities of dehydration. However, the two guidelines consider different
populations, and if a child exhibits diarrhoea and/or vomiting they are treated in accordance with that
guideline rather than the Fever guideline. The GDG also emphasised that the purpose of the traffic light
table is to raise awareness rather than to make clear definitive diagnosis.
In the absence of evidence to challenge the 2007 recommendation, the GDG did not change it.

Poor feeding (included in 2007 traffic light table)
The 2013 review did not find clear evidence relating poor feeding to an increased risk of serious illness.
Children who showed poor feeding were not more likely to have a serious illness than children who
showed normal feeding (not a strong positive likelihood ratio). The evidence was of low to very low
quality.
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However, the GDG members stated that, in their clinical experience, poor feeding was a key reason
that parents or caregivers bring their child to a healthcare professional. In recognition that poor feeding
was a worrying feature, but not an immediate alarm feature, its position was in the amber column in the
2007 traffic light table. The GDG acknowledged that it was hard to define poor feeding. Depending on
the age of the child, it can be difficult to assess how much the child is feeding, for example if the child
is being breastfed. Furthermore, the GDG also acknowledged that the Nademi et al. (2001) study
includes children up to age 16 years, who have more control over their own feeding habits, and therefore
the data may not be applicable to the population covered by this guideline who are under aged 5 years.
In addition, the Newman et al. (2002) study investigates urinary tract infection, which is not relevant to
this sign.
The GDG’s decision was that the new data was not strong enough to support changing the 2007
recommendation, and so no changes were made to it.

Capillary refill time of 3 seconds or more (included in 2007 traffic light table)
In the 2007 guideline the GDG noted that capillary refill time is quick to carry out and exhibits moderate
reproducibility. A statement about measuring capillary refill time was combined with the statement about
the physiological parameters which should be documented as part of the assessment (see the end of
Respiratory rate section). The GDG considered that a capillary refill time of 3 seconds or more was an
‘amber’ sign (see the recommendations at the end of Respiratory rate section).
For the 2013 review the evidence showed that children with a capillary refill time of more than 3 seconds
were more likely to have a serious illness than children with a capillary refill time of 3 seconds or less
(strong positive likelihood ratio). In addition, evidence showed that children without a serious illness,
such as pneumonia, a urinary tract infection or bacteraemia, usually did not have an increased capillary
refill time (high specificity). However, children with a serious illness, such as pneumonia, a urinary tract
infection or bacteraemia, did not usually have an increased capillary refill time either (low sensitivity).
The evidence was of low to very low quality.
The GDG acknowledged that in the cut-offs reported in the Craig et al. (2010) study the capillary refill
time is measured in whole seconds, and so greater than 3 seconds would be 4 seconds or more.
However, the other cut-off reported in the study is 2 to 3 seconds. It was not clear whether the data for
children with a capillary refill time of 3 seconds were included in the results.
In the 2013 review the GDG acknowledged that there is a difference in central and peripheral capillary
refill time. The GDG was aware that peripheral capillary refill time can be affected without indicating a
serious illness, and that taking peripheral measurements can be inaccurate and lead to false positives.
The GDG emphasised that it is not a sign that should be used in isolation. For further details, please
refer to the guideline Bacterial meningitis and meningococcal septicaemia (NICE, 2010).
The GDG stated that the data identified in the 2013 review was of limited quality and not strong enough
to change the 2007 recommendations. Therefore, no changes relating to capillary refill time of 3
seconds or more were made to the 2007 recommendations.

Reduced urine output (included in 2007 traffic light table)
The evidence in the 2013 review showed that children with a reduced urine output were not more likely
to have a serious illness than children with a normal urine output (not a strong positive likelihood ratio).
In addition, the evidence showed children without a serious bacterial infection or a urinary tract infection
often did not have reduced urine output (moderate specificity). However, children with a serious
bacterial infection or a urinary tract infection also did not usually have reduced urine output (low
sensitivity). The evidence was of low to very low quality.
The GDG members stated that in their experience reduced urine output is commonly reported by
parents and caregivers as a marker of dehydration and its position in the amber column reflected its
relevance.
Based on the quality of the evidence and its discussion, the GDG decided to keep the existing
recommendation.
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Other
Fever for 5 days or more (included in 2007 traffic light table)
This sign was included in the 2007 guideline as it was indicative of Kawasaki disease; however, the
new review found only two studies that reported on Kawasaki disease, neither of which reported on
duration of fever. There was evidence that those with a serious bacterial illness had had fever for longer
than children without serious illness (significant P values), and children who had had fever for three
days or more were significantly more likely to have a urinary tract infection than those who had not
(significant relative risk). No evidence was reported that examined fever duration of longer than 5 days.
Based on their clinical experience, the GDG members argued that most non-serious illnesses will
resolve themselves after 5 days, and therefore a fever of more than 5 days duration is a good indicator
of serious illness. The GDG acknowledged that in the evidence there is a weak correlation between
duration of fever and severity of illness. However, it believed this may be in part to relying on
parental/caregiver recall of when the fever started. Also, the evidence was limited as many studies
excluded children who had had fever for 5 days or longer and none of the studies used 5 days as a cutoff.
The GDG concluded that the evidence in the current review was not strong enough to change the 2007
recommendations and therefore no such changes were made.

Temperature of 38°C or more in children age under 3 months, temperature of 39°C or more in
children age 3–6 months (included in 2007 traffic light table)
In the 2007 guideline the GDG concluded that healthcare professionals should be aware that there is
an association between height of body temperature and risk of serious bacterial illness. However, this
association was not sufficiently robust to recommend immediate action or referral based on body
temperature alone. An exception was made for children aged less than 6 months with a body
temperature of 39°C or higher because the evidence was strongest for this age group.
In the 2013 review, the GDG acknowledged the ambiguity of the age groups in the 2007
recommendation regarding height of fever, and altered the text of the recommendation to reflect the
intended meaning of less than 3 months for one group, and age 3 to 6 months (inclusive) for the other
group. No studies were identified for the 3 to 6 month age group specifically, although most studies
included this age group in their sample. The studies often did not report how the temperature was
measured, and the studies tended to look at one or two cut-offs rather than a range of temperatures,
making it hard to compare data from different temperature cut-offs. Despite these limitations in the data,
the GDG highlighted that there is a correlation between high temperature and serious bacterial infection
in general, but that, on an individual basis, high temperature was not useful for detecting serious illness.
The current review suggests that there is a plateau in positive predictive values, negative predictive
values and likelihood ratios around 39°C and 40°C, suggesting that a temperature above this does not
provide a better indication of serious illness. The GDG therefore decided to move the recommendation
regarding height of fever in the 3 to 6 month age group from the red column to the amber column. The
GDG acknowledged that any fever in a child under 3 months is a risk factor for serious illness in itself,
and so the recommendation for this age group remained in the red column.
The GDG made it clear that use of height of fever alone should not be used to diagnosis a serious
illness. In addition, the GDG noted that children aged less than 3 months with fever are generally at a
higher risk of serious illness (see Section 8.2). The incidence of serious illness in this group, for instance,
was over ten times higher than that in older children. The clinical studies that provide the evidence for
this age group used a body temperature of 38°C or higher as the definition of fever.
The GDG was also aware that infants in England and Wales have their first immunisations at age 2
months and that most of these infants experience post-immunisation fever. There was a discussion
about what impact a recommendation on height of fever in this age group would have on health services,
with a potential for health services to be overwhelmed. However, it was highlighted that parents and
carers were routinely advised to expect their child to have a fever within 48 hours of immunisation and
that there was no evidence of an increase in consultations due to this.
The GDG therefore decided that children aged less than 3 months with a body temperature of 38°C or
higher should be included in the recommendation about risk of serious illness.
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Non-blanching rash, bulging fontanelle and neck stiffness (included in 2007 traffic light table)
In the 2007 traffic light table there were several symptoms and signs that were included because they
are indicative of meningococcal septicaemia or bacterial meningitis, including non-blanching rash,
bulging fontanelle and neck stiffness. The evidence was of low to very low quality.
The 2013 review reported that there was some evidence that children with a non-blanching rash were
more likely to have a serious illness than children who did not have a non-blanching rash (convincing
positive likelihood ratio); however, there was also evidence that children with a non-blanching rash were
not more likely to have a serious illness than children who did not have a non-blanching rash (not a
strong positive likelihood ratio). In addition, children without a serious illness, such as pneumonia, a
urinary tract infection or bacteraemia, usually did not have a non-blanching rash (high specificity).
Children with a serious illness, such as pneumonia, a urinary tract infection or bacteraemia, also did not
usually have a non-blanching rash (low sensitivity).
The evidence for the 2013 review showed that children with a bulging fontanelle were not more likely to
have a serious illness than children without a bulging fontanelle (not a strong positive likelihood ratio).
Children without a serious illness, such as pneumonia, a urinary tract infection or bacteraemia, usually
did not have bulging fontanelle (high specificity). Children with a serious illness, such as pneumonia, a
urinary tract infection or bacteraemia, also did not usually have a bulging fontanelle (low sensitivity).
The 2013 review reported that there was some evidence that children with neck stiffness were more
likely to have meningococcal disease than children who did not have neck stiffness (convincing positive
likelihood ratio). In addition, children without a serious illness, such as meningitis, pneumonia, a urinary
tract infection or bacteraemia, usually did not have neck stiffness (high specificity). Children with a
serious illness, such as meningitis, pneumonia, a urinary tract infection or bacteraemia, also did not
usually have neck stiffness (low sensitivity).
The 2013 review also found that there was evidence that children with focal seizures were more likely
to have bacterial meningitis than children who did not have focal seizures (strong positive likelihood
ratio). In addition, children without a serious illness, such as meningitis, pneumonia, a urinary tract
infection or bacteraemia, usually did not have focal seizures (high specificity). However, children with a
serious illness, such as meningitis, pneumonia, a urinary tract infection or bacteraemia, also did not
usually have focal seizures (low sensitivity).
Since the 2007 Fever guideline, a guideline on bacterial meningitis in children and young people has
been published. The guideline Bacterial meningitis and meningococcal septicaemia (NICE, 2010)
includes a comprehensive list of symptoms and signs of bacterial meningitis and meningococcal
septicaemia. However, it is worth noting that the bacterial meningitis guideline is relevant when bacterial
meningitis or meningococcal septicaemia is suspected, whereas the Fever guideline is relevant for
children that do not have a known source of fever. The GDG stated that the most relevant symptoms
and signs of bacterial meningitis and meningococcal septicaemia were included in the 2007 traffic light
table, and the 2013 review found no strong evidence to move or remove these from the traffic light table.
The GDG was aware that the symptoms of cold hands and feet and limb pain are included in the list of
clinical features found in meningococcal disease and meningitis in the 2010 guideline.
Although it was of low quality, the available evidence supported the existing recommendation and
matched the opinion of the GDG. Therefore, it was decided that the traffic light table did not need to be
changed.

Status epilepticus (included in 2007 traffic light table)
No evidence was identified in the 2013 review for status epilepticus.
Based on their clinical experience, the GDG members stated that status epilepticus should remain in
the ‘red’ column, as it is a serious condition and a child with status epilepticus needs urgent referral.
Therefore, no changes were made to the recommendation on status epilepticus.

Focal neurological signs and focal seizures (included in 2007 traffic light table)
The GDG highlighted that focal neurological and focal seizures were included in the traffic light table as
they may be indicative of Herpes simplex encephalitis.
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There was no evidence identified in the 2013 review that reported on neurological signs or focal
seizures for identifying serious illness.
Based on their clinical experience, the GDG members did not know of any clinical reason to move
these signs from the ‘red’ column of the traffic light table and therefore no changes were made.

Swelling of a limb or joint, and non-weight bearing limb/not using an extremity (included in
2007 traffic light table)
The GDG highlighted that both swelling of a limb or joint and non-weight bearing limb/not using an
extremity were included in the 2007 traffic light table as they are indicative of septic arthritis.
No evidence was identified in the 2013 review regarding swelling of a limb or joint and/or non-weight
bearing limb for detecting serious illness. The GDG acknowledged that the consequences of missing
the diagnosis of septic arthritis in a child are serious. However, it was also aware that this is not a
common illness. The GDG also acknowledged that many children with swelling and/or non-weight
bearing will recover from these symptoms in a few days, and so they do not require immediate referral.
Based on the available evidence and its discussion, the GDG decided that no changes were needed
and these two symptoms should remained in the amber category of the traffic light table.

A new lump greater than 2 cm (included in 2007 traffic light table)
There was no evidence in the 2013 review to support including ‘new lump greater than 2 cm’ in the
traffic light table. The study on which the 2007 recommendation was based was excluded as it included
non-febrile surgical patients.
The GDG highlighted that ‘new lump greater than 2 cm’ was originally included in the traffic light table
based on one study that was excluded from the update as the population included a high proportion of
children without fever. A significant number of children in this study were diagnosed with hernias and
other surgical conditions. Moreover, in a subset analysis of children with fever from this study, a new
lump larger than 2 cm did not feature in a set of risk factors for serious illness. The GDG stated that a
new lump larger than 2 cm most likely indicated a hernia or an abscess requiring surgical intervention,
and was not associated with fever.
The GDG therefore decided to remove the existing recommendation, and so removed ‘new lump greater
than 2 cm’ from the traffic light table.

Bile-stained vomiting (included in 2007 traffic light table)
There was no evidence in the 2013 review to support including ‘bile-stained vomiting’ in the traffic light
table. The study on which the 2007 recommendation was based was excluded as it included non- febrile
surgical patients.
The GDG was aware that bile-stained vomiting is more likely to indicate a surgical problem, rather than
a serious bacterial illness. It was included in 2007 based on one study that was excluded from the
updated review, as it included a high proportion of children without fever. A significant number of
children in this study were diagnosed with hernias and other surgical conditions. Moreover, in a subset
analysis of children with fever from this study, bile-stained vomiting did not feature in a set of risk factors
for serious illness.
The GDG therefore decided to remove the existing recommendation, and hence removed ‘bile- stained
vomiting’ from the traffic light table.

Diarrhoea (identified in 2013 review)
The evidence relating to diarrhoea was mixed, with some studies showing that children without a serious
bacterial infection, a urinary tract infection or a bacterial illness usually did not have diarrhoea (high and
moderate specificity) and some showing that children without serious bacterial infection often had
diarrhoea (low specificity). However, children with a serious bacterial infection, a urinary tract infection
or a bacterial illness did not usually have diarrhoea (low sensitivity). Children with diarrhoea were not
more likely to have a serious illness than children without diarrhoea (not strong positive likelihood ratio).
The GDG stated that the evidence was not consistent enough to add diarrhoea to the traffic light table.
The GDG highlighted that dehydration was already included in the traffic light table. The GDG
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also highlighted that a child presenting with diarrhoea and/or vomiting should be managed as outlined
in the guideline Diarrhoea and vomiting in children under 5 (NICE, 2009).
Based on the available evidence and its discussion, the GDG decided that no changes relating to
diarrhoea were needed to the traffic light table.

Vomiting (identified in 2013 review)
The evidence showed children with vomiting were not more likely to have a serious illness than children
without vomiting (not a strong positive likelihood ratio). In addition, some studies showed that children
without a serious bacterial infection, a urinary tract infection or a bacterial illness usually did not have
vomiting and some showed that the children without bacterial meningitis or urinary tract infection often
had vomiting (moderate to high specificity). However, children with a serious bacterial infection, a
urinary tract infection or a bacterial illness did not usually have vomiting (low sensitivity). The evidence
was of low to very low quality.
The GDG stated that the evidence was not consistent enough to add vomiting to the traffic light table
and highlighted that dehydration was already included in the traffic light table. The GDG also highlighted
that a child presenting with diarrhoea and/or vomiting should be managed as outlined in the guideline
Diarrhoea and vomiting in children under 5 (NICE, 2009).
Based on the available evidence and its discussion, the GDG decided that no changes relating to
vomiting were needed to the traffic light table.

Abdominal pain (identified in 2013 review)
The evidence showed that children with abdominal pain were not more likely to have a serious illness
than children without abdominal pain (not a strong positive likelihood ratio). In addition, the evidence
showed that children without a serious illness usually did not have abdominal pain (high specificity).
However, children with a serious illness also did not usually have abdominal pain (low sensitivity). The
evidence was of low to very low quality.
The GDG stated that the evidence was of low and very low quality, and evidence on diagnostic accuracy
was limited to that of one study. The other included study did not report diagnostic data or data that
would allow diagnostic data to be calculated. It is worth noting that the temperature used as an inclusion
criterion for this study was lower than other studies in the review.
The non-diagnostic accuracy evidence stated that abdominal pain is not predictive of urinary tract
infection. Therefore, the GDG concluded that abdominal pain should not be added to the traffic light
table.

Crying on micturition/dysuria (identified in 2013 review)
The evidence showed that children who cried on micturition were not more likely to have a urinary tract
infection than children who did not cry on micturition (not a strong positive likelihood ratio). In addition,
the evidence showed that children without a urinary tract infection often did not cry on micturition
(moderate specificity); however, children with a urinary tract infection also did not usually cry on
micturition (low sensitivity).
The GDG highlighted that the evidence was of low quality and limited to that of one study. Furthermore,
the GDG stated that a child presenting with crying during micturition or dysuria would clearly be
indicative of a urinary tract infection and should be managed as outlined in the guideline Urinary tract
infection in children (NICE, 2007).
Based on the available evidence and its discussion, the GDG decided that no changes relating to crying
on micturition/dysuria were needed to the traffic light table and this symptom was not added.

Headache (identified in 2013 review)
The evidence showed that children with a headache were more likely to have bacterial meningitis than
children without a headache (convincing positive likelihood ratio). Evidence also showed that children
without bacterial meningitis usually did not have a headache (high specificity) and that children with
bacterial meningitis also did not usually have headache (low sensitivity).
The evidence for headache was of very low quality and limited to that of one study. The study included
children from 6 months to 5 years, and it was not clear to the GDG how pre-verbal children
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would communicate that they had a headache. The GDG concluded that the evidence was not strong
enough to add headache to the traffic light table.
Based on the quality of the available evidence and its discussion, the GDG decided that no changes
relating to headache were needed to the traffic light table.

Conjunctivitis (identified in 2013 review)
The evidence showed that children with conjunctivitis were not more likely to have a urinary tract
infection than children without conjunctivitis (not a strong positive likelihood ratio). In addition, the
evidence showed that children without a urinary tract infection usually did not have conjunctivitis (high
specificity). However, children with a urinary tract infection also did not usually have conjunctivitis (low
sensitivity).
The evidence for conjunctivitis was in relation to detecting urinary tract infection, and the GDG was not
convinced of a clinical link between the two conditions. Therefore, the GDG did not add conjunctivitis to
the traffic light table.

Poor peripheral circulation (identified in 2013 review)
The evidence showed that children with poor peripheral circulation were not more likely to have a
serious illness than children with normal peripheral circulation (not a strong positive likelihood ratio). In
addition, the evidence showed that children without a serious bacterial infection often had normal
peripheral circulation (moderate specificity); however, children with a serious bacterial infection also
usually had normal peripheral circulation (low sensitivity).
The GDG highlighted that capillary refill time, which acts as an indicator of poor peripheral circulation
with a recognised definition, is already included in the traffic light table. Furthermore, the evidence was
of very low quality and was limited to that of one study. In addition, poor peripheral circulation was not
defined in the study, and the evidence shows that it was not a good detector of serious illness.
Based on the available evidence and its discussion, the GDG decided that no changes relating to poor
peripheral circulation were needed to the traffic light table.

Bulging abdomen (identified in 2013 review)
The evidence showed that children with a bulging abdomen were not more likely to have a serious
illness than children without a bulging abdomen (not a strong positive likelihood ratio). In addition, the
evidence showed that children without a serious bacterial infection often did not have a bulging
abdomen (moderate specificity); however, children with a serious bacterial infection also usually did not
have a bulging abdomen (low sensitivity).
Evidence was of very low quality and was limited to that of one study. The GDG found that the evidence
that bulging abdomen was a useful predictor of serious illness was not convincing. Therefore, no
changes relating to bulging abdomen were made to the traffic light table.

Paresis or paralysis (identified in 2013 review)
The evidence showed that children with paresis or paralysis were not more likely to have bacterial
meningitis than children without paresis or paralysis (not a strong positive likelihood ratio). In addition,
the evidence showed that children without bacterial meningitis usually did not have paresis or paralysis
(high specificity). However, children with bacterial meningitis also did not usually have paresis or
paralysis (low sensitivity).
The evidence for paresis or paralysis for detecting serious illness was of very low quality and was limited
to that of one study. The included children had all had a febrile convulsion prior to inclusion in the
studies. The GDG stated that a child with paresis or paralysis is likely to be identified using the traffic
light table under ‘appears ill to a healthcare professional’ and ‘focal neurological signs’. The evidence
was not convincing to add paresis or paralysis as an additional symptom or sign.
The GDG decided that paresis or paralysis should not be added to the traffic light table.

Abnormal neurological findings (identified in 2013 review)
The GDG stated that ‘abnormal neurological findings’ is already covered in the traffic light table under
‘focal neurological signs’ and ‘appears ill to a healthcare professional’. The new evidence was not
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strong enough to add abnormal neurological findings to the traffic light table as a separate symptom or
sign. All of the included studies used abnormal neurological findings to detect bacterial meningitis, and
a child presenting with bacterial meningitis should be managed as outlined in the guideline Bacterial
meningitis and meningococcal septicaemia (NICE, 2010).Therefore, no changes relating to abnormal
neurological findings were made to the traffic light table.

Impression of tone (identified in 2013 review)
The evidence for impression of tone was limited to one study, which did not report diagnostic accuracy
data or data that would allow diagnostic accuracy data to be calculated. The evidence stated that tone
was not significantly associated with bacteraemia.
Therefore, the GDD decided that impression of tone should not be added to the traffic light table.

Tenderness on examination (identified in 2013 review)
The review results showed that children who showed tenderness on examination were not more likely
to have a urinary tract infection than children who did not show tenderness on examination (not a strong
positive likelihood ratio). In addition, the evidence showed that children without a urinary tract infection
usually did not have tenderness on examination (high specificity). However, children with a urinary tract
infection also did not usually have tenderness on examination (low sensitivity).
The GDG stated that tenderness on examination was not described in enough detail in the study to be
used, although the GDG acknowledged that it was likely to refer to abdominal tenderness, as the study
reports on urinary tract infection. In addition, the evidence was not strong enough for it to be added to
the traffic light table.
Therefore, the GDG decided that tenderness on examination should not be added to the traffic light
table.

Urinary symptoms (identified in 2013 review)
The evidence showed that children with urinary symptoms were not more likely to have a serious
bacterial infection than children without urinary symptoms (not a strong positive likelihood ratio). In
addition, the evidence showed that children without a serious bacterial infection usually did not have
urinary symptoms (high specificity). However, children with a serious bacterial infection also did not
usually have urinary symptoms (low sensitivity). There was some evidence that children with urinary
symptoms were more likely to have a serious bacterial infection than children without urinary symptoms
(strong positive likelihood ratio).
‘Urinary symptoms’ was not defined in the studies, although the GDG acknowledged that the term is
likely to refer to symptoms and signs of urinary tract infection. This suggests a definite source cause of
fever, and was not a helpful symptom or sign to add to the traffic light table. A child presenting with
urinary symptoms should be managed as outlined in the guideline Urinary tract infection in children
(NICE, 2007).
The GDG stated that two of the symptoms described in the 2007 guideline – offensive urine and
haematuria – were rare, and if present would refer to a urinary condition. Therefore, these were removed
from the recommendation. This did not result in any changes to the traffic light table.

Abnormal ear, nose and throat signs (identified in 2013 review)
The evidence was mixed for ‘abnormal ear, nose and throat signs’. One study showed that children with
abnormal ear, nose and throat signs were not more likely to have a serious illness than children with no
signs (not a strong positive likelihood ratio). In addition, the evidence showed that children without a
serious bacterial infection often had abnormal ear, nose and throat signs (low specificity), while another
study showed that children without a serious bacterial infection usually did not have ear problems (high
specificity). Both studies showed that children with a serious bacterial infection did not usually have
abnormal ear, nose and throat signs or ear problems (low sensitivity).
The GDG highlighted that the evidence was of low and very low quality, and symptoms were too
common to add ‘abnormal ear, nose and throat signs’ to the traffic light table.
The GDG therefore did not add ‘abnormal ear, nose and throat signs’ to the traffic light table.
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Rigor and/or chills (identified in 2013 review)
The evidence suggested that children with rigors were not more likely to have a bacterial illness than
children who did not have rigors (not strong positive likelihood ratio). The evidence showed that children
without bacterial illness often did not have rigors (moderate specificity); however, children with a
bacterial illness also usually did not have rigors (low sensitivity). The evidence was of very low quality.
The GDG highlighted that rigors are caused by a high body temperature, and are therefore associated
with high temperatures in children. The GDG acknowledged that there was evidence of a link between
higher temperatures in children and serious illness, and therefore rigors could be an indicator of serious
illness. The GDG was aware that rigors are an uncommon symptom/sign in children under 5 years, but
there was insufficient evidence that rigors alone signal the need for urgent attention.
The GDG stated that the quality of the evidence and positive likelihood ratio meant that rigors could not
be added to the red column of the traffic light table. However, the GDG did feel it was an important
feature and the decision was therefore made to add rigors to the amber category of the traffic light table.

Cold hands and feet (identified in 2013 review)
No evidence regarding cold hands and feet was reported in the 2013 review.
The GDG noted clinical overlap with poor peripheral circulation but that the NICE Bacterial meningitis
and meningococcal septicaemia guideline (NICE, 2010) had identified cold hands and feet as a relevant
sign when considering a diagnosis of meningitis.
The GDG was aware that the symptoms of cold hands and feet are included in the list of clinical features
found in meningococcal disease and meningitis in the NICE 2010 meningitis guideline. However these
symptoms were taken from uncontrolled studies and did not therefore fulfil the inclusion criteria of the
updated Feverish illness guideline. Moreover, a study of these symptoms and signs in children with
self-limiting viral illness found that cold hands and feet were reported in 20% to 24% of young children.
The specificity of this symptom for detecting meningococcal disease would therefore be low. The GDG
emphasised that in isolation, for undifferentiated children with fever, other features of the traffic light
table were sufficient to identify high risk children and therefore did not add this symptom or sign to the
traffic light table.
A child presenting with cold hands and feet should be diagnosed as outlined in the guideline Bacterial
meningitis and meningococcal septicaemia (NICE, 2010).
Based on the available evidence and its discussion, the GDG decided that no changes relating to cold
hands and feet were needed to the traffic light table.

Yale Observation Score
The evidence suggests that the Yale Observation Score was good at identifying children who do not
have a serious illness. However, it was less good at identifying children who do have a serious illness.
This was in line with the evidence found for the 2007 review that the YOS alone was not a good detector
of serious illness. As highlighted in the 2007 review, the GDG acknowledged that the usefulness of the
YOS was increased when it was used in combination with a history taken by a physician and
examination.

Consideration of health benefits and resource uses
The GDG highlighted that the traffic light system would improve the initial management of examinations
and reduce variation in practice. This would ensure that resources are focused on those who need
further investigations and treatment, and not wasted on investigations or treatments that are not needed.
It will also prevent unnecessary stress and anxiety for the child and their caregivers.
The GDG stated that the traffic light system was a quick and non-invasive method of identifying children
with fever who may have a serious illness. Therefore, very little additional cost was associated with its
use over and above a standard clinical examination, but its value was in the accuracy of the signs and
symptoms that it contains.
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Quality of evidence
The evidence ranged from high to very low in quality. There were a number of common issues which
influenced the quality of the evidence, including lack of blinding of the clinicians and the use of different
tests to confirm serious illness. However, the GDG highlighted that while much of the evidence was low
quality, it was the best that is available on signs and symptoms.
The number of studies for most of the symptoms or signs was limited and not all of the reported evidence
was directly relevant to the review question. This affected how applicable the data was to changing the
traffic light table and meant that, for some symptoms and signs, the GDG did not have enough relevant
data to make a decision on recommendations. In addition, the included studies varied in their approach,
including which illnesses were being detected, the definition and measurement of symptoms and signs,
the temperature cut-off for inclusion into the trial, the way in which inclusion temperature was measured
(such as tympanic, rectal, axillary), the age of the included children, and the setting of the study (for
example GP offices, hospital). These variations in the studies meant that data could not be pooled and
made it difficult for the GDG to compare evidence from multiple studies for a symptom or sign. These
variations also made it difficult for the GDG to compare the efficacy of different symptoms and signs
with each other to inform decisions about whether a symptom or sign should be in the green, amber or
red column of the traffic light table.
Some symptoms and signs were not well defined and the GDG did not believe it could add them to the
traffic light table. In these cases, the GDG concluded that the details in the traffic light table provided a
better definition of the symptoms or signs than the new evidence in the studies.
Some studies only included children who had experienced a febrile convulsion prior to presentation to
a healthcare professional. These were included as there was a lack of data for the majority of symptoms
and signs; however, the GDG emphasised that these children do not necessarily represent every child
presenting to a healthcare professional with fever.
Due to these limitations with the studies, and without a sound clinical reason to alter the traffic light
table, the majority of recommendations remained as they were in the 2007 guideline.

Other considerations
There were no other considerations specific to this section.

Equalities
The GDG acknowledged that special consideration needs to be made when assessing children with
learning disabilities. Healthcare professionals should be aware that it may not be possible to apply all
parts of the traffic light table to these children, and that care should be taken in interpreting the table
when assessing these children.
The GDG also highlighted that care should be taken in interpreting the traffic light table when a complete
history is not available, for example when a child presents without parents or caregivers. This may
happen if the child is brought to a healthcare professional by a teacher or child minder, for example. It
does not prevent the traffic light table from being used, but healthcare professionals should exercise
caution in their approach.
The GDG stated that it can be difficult to assess pallor or a pale/mottled/ashen/blue appearance in
children who have darker skin. Therefore, the GDG altered the wording of the existing recommendation
to clarify that a pale/mottled/ashen/blue appearance can be identified on the lips or tongue of a child,
as well as their skin. The wording of the green column heading and criteria was then edited to avoid
repetition.
Similarly, capillary refill time may be a less useful test in children with darker skin tones. Peripheral
measures may have to be used rather than central measures, for example in the beds of nails. Nonblanching rash may also be harder to detect, and clinicians should be aware of where a rash can be
more easily identified, such as palms of hands, conjunctivae and soles of feet. For further details, please
refer to the guideline Bacterial meningitis and meningococcal septicaemia (NICE, 2010).

Recommendations
The current recommendations can be found at www.nice.org.uk/guidance/ng143
.
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Heart rate
Introduction
A specific review question was outlined for heart rate because no evidence was found for the 2007
guideline and it was known that new evidence had become available.
Heart rate is often assumed to be a useful marker of serious illness. For example, it is widely taught to
use heart rate as a marker of circulatory insufficiency in shock.110 However, heart rate is affected by a
variety of factors (such as age, activity, anxiety, pain, body temperature) as well as the presence or
absence of serious illness. A specific search was thus undertaken to look at heart rate in the context of
serious illness.

Review question
The clinical question outlined in the scope was ’What is the predictive value of heart rate, including:
•

how heart rate changes with temperature

•

whether heart rate outside the normal range is a sign of serious illness.’

This translates into the following review question ’What is the predictive value of heart rate, including:
•

how heart rate changes with temperature?

•

whether heart rate outside the normal range detects serious illness?

•

whether heart rate and temperature outside normal range detects serious illness?’

Description of excluded studies
Only one study was reviewed for the 2007 guideline and this was included in the updated review. No
other studies were excluded.

Description of included studies
Six studies were identified for inclusion in this review (Brent et al., 2011; Davies et al., 2009; Hanna et
al., 2004; Thompson et al., 2009; Thompson et al, 2008; Craig et al, 2010).
Three studies were included that evaluated how heart rate changes with temperature (Davies et al.,
2009; Hanna et al., 2004; Thompson et al., 2008). The first study was a retrospective observational
study (Davies et al., 2009) that included 21,033 children. The second was a prospective study (Hanna
et al., 2004) that included 490 children who attended paediatric emergency departments, but who were
not consequently admitted to hospital. The third study was a prospective cross-sectional study
(Thompson et al., 2008) that included 1589 children who presented to primary care with a suspected
acute infection.
Three studies were included that evaluated if heart rate alone could detect serious illness (Brent et al.,
2010, Thompson et al., 2009; Craig, 2010). The Brent (2010) study included two datasets. The first was
from a cross-sectional prospective study of 1360 children presenting at a paediatric emergency
department with suspected serious bacterial infection and the second was from a case–control study
including 325 children with confirmed meningitis. The Thompson (2009) study examined 700 children
attending a paediatric assessment unit for suspected infection. The Craig (2010) study examined 12,807
children presenting at a children’s emergency department in a hospital in Australia. The study used an
elevated heart rate to detect pneumonia, urinary tract infection or bacteraemia.
One study was included that examined heart rate in conjunction with temperature (Brent et al., 2010).

Evidence profile
The evidence is presented in both narrative and GRADE format.

How heart rate changes with temperature
Three studies are reviewed in this section (see Table 5.51 for the GRADE evidence profile).
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The first study was a multi-centre, retrospective observational study (Davies et al., 2009) of 21,033
children which aimed to assess the effect of body temperature on heart rate in children attending a
paediatric emergency department.
The authors of the paper analysed the data using a quantile regression and a statistical model to
develop the following best fit equation:
Expected parameter value (heart rate) = (Temperature [oC] x a) + (Age [months] x b) +
(Age2 [months2] x c) + constant
In the equation, the temperature multiplier a has a mean increase of 10.52 beats per minute (bpm)
through the centile, resulting in a heart rate increase of approximately 10 bpm with each 1oC increment
in temperature. The results are shown in Table 5.48.
Table 5.48 Heart rate calculations for the 5th, 25th, 50th, 75th and 95th centiles
Percentile

a

b

c

constant

5th

9.468

-0.6543

0.001998

230.2

25th

10.99

-0.7040

0.002198

270.1

50th

11.44

-0.7393

0.002374

274.9

75th

11.35

-0.7615

0.002474

258.8

95th

9.397

-0.8494

0.002848

163.3

A number of limitations were identified including variation in how the measurements of pulse and
temperature were taken, and the study including children older than 5 years.
The second study was a cross-sectional prospective study (Thompson et al., 2008) of 1589 children
attending a paediatric emergency department that aimed to produce centile charts for heart rates in
febrile children.
Centile charts of heart rate plotted against temperature in febrile children were produced. The
incremental increases of heart rate for each increment of 1oC in temperature are shown in Table 5.49.
Heart rate was negatively correlated with age (r = -0.62) and positively correlated with temperature (r =
0.49).
Table 5.49 The incremental increases of heart rate for each increment of 1 oC in temperature
Population

Mean increase in pulse rate per 1oC (1.8oF)
Increase in temperature (95% CI)

Combined group of 1589 children

13.7

Age 3–12 months

12.1

Age 1–2 years

9.9

Age 2–5 years

14.1

CI confidence interval

This study showed that, in the study population, the heart rate increases by 9.9 to 14.1 bpm with each
1oC increment in temperature. The mean values of heart rate grouped by age at the 50th, 75th, 90th and
97th centiles are displayed in Table 5.49.
A number of limitations were identified, including: the children recruited were not a representative
sample from primary care; and the study included children older than 5 years.
The third study was a prospective observational study (Hanna et al., 2004) which evaluated the effect
on heart rate of fever in a cohort of 490 children attending a paediatric emergency department.
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Centiles charts of pulse rate plotted against temperature in febrile children younger than 1 year were
produced. The linear regression analysis of the relation between pulse rate and temperature is shown
in Table 5.50.
Table 5.50 Linear regression analysis of the relation between pulse rate and temperature
Age (months)

Adjusted R2

Mean increase in pulse rate (bpm) per 1oC
increase in temperature (95% CI)

0–1

0.004

2.2 (-1.3 to 5.6)

2–3

0.16

10.0 (5.1–14.8)

4–5

0.25

10.6 (6.4–14.8)

6–7

0.22

9.2 (4.9–13.4)

8–9

0.10

6.8 (1.8–11.7)

10–11

0.38

10.9 (6.9–14.9)

bpm beats per minute, CI confidence interval

This study found that for every 1°C rise in body temperature, the resting heart rate rose by 9.6 bpm.
A number of limitations were identified: baseline figures were not controlled in analysis; there was limited
reporting on exclusion criteria; and inconsistency was observed in the data from children with very low
or very high temperature.
The GRADE evidence profiles for this review question are presented in Table 5.51.
Table 5.51 GRADE profile of study quality for change in heart rate with change in body temperature
Number of studies

Number of children

Quality

Change in heart rate (with increasing body temperature)
1 study (Davies, 2009)

21,033a

Very low

Change in heart rate (with increasing body temperature)e
1 study (Thompson, 2009)

1,589b

Low

Change in heart rate (with increasing body temperature)
1 study (Hanna, 2004)

490c

Very low

a

The data were analysed using a quantile regression and a statistical model to develop a best fit equation:
Expected parameter value = (Temperature (oC) × a) + (Age (months) × b) + (Age2 (months2) × c) + constant
The temperature multiplier a has a mean increase of 10.52 beats per minute (bpm) through the centile, resulting in a heart rate
increase of approximately 10 bpm with each 1oC increment in temperature.
b
Children were not truly representative of a primary care population due to problems with recruiting. Recruitment was not
systematic, the proportion of children consulting out-of-hours care was high, and the researcher set the minimum recruitment
targets for each age–temperature combination.
c

Mean increase in pulse rate per 1oC increase in temperature was calculated using linear regression analysis of the relation
between pulse rate and temperature. The authors report that for every 1oC rise in body temperature, the resting heart rate rose
by 9.6 bpm.

Heart rate alone in the clinical assessment of serious illness
Three studies were considered that examined the use of heart rate for detecting serious illness.
The study by Brent (2011) found a positive association between the risk of serious bacterial infection
and heart rates (probability [P] = 0.0005) (see Table 5.53 for GRADE profile). A correlation between
tachycardia and serious bacterial infection was also found in this dataset (odds ratio [OR] 2.90,
confidence interval [CI] 1.60 to 5.29; P = 0.0002). Table 5.52 shows diagnostic usefulness was high
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for specificity at a cut-off above the 90th centile and moderately useful for sensitivity above a cut-off of
50% but low for everything else and the test was not useful in terms of LR+ or LR−.
In the second part of the Brent study, the usefulness of heart rate for detecting serious illness was
assessed (see Tables 5.52 and 5.55).
A limitation in the first part of the study was the lack of a clear, gold standard for the definition of severe
bacterial illness. The main limitation in the second part of the study was that the study included only
children with meningococcal disease.
Table 5.52 Percentage sensitivity cut-offs defined by temperature heart rate centile, heart rate and tachycardia to
distinguish between children with meningococcal septicaemia and those with severe disease
Age-specific pulse centiles

All children with
meningococcal septicaemia
(95%CI)

Children with severe disease on
admission (95%CI)

Above 97th centile

11.0 (7.7 to 15.1)

17.9 (10.2 to 28.3)

Above 90th centile

27.8 (22.8 to 33.2)

38.5 (27.7 to 50.2)

Above 75th centile

49. (43.4 to 55.0)

61.5 (49.8 to 72.3)

Above 50th centile

73.9 (68.5 to 78.8)

84.6 (74.7 to 91.8)

Below 50th centile

26.1 (21.2 to 31.5)

15.4 (8.2 to 25.3)

Tachycardia

68.9 (63.3 to 74.1)

78.2 (67.4 to 86.8)

The study by Thompson (2009) examined tachycardia alongside other potential markers of serious
illness (see Tables 5.56 and 5.57) for the GRADE profile). The study found a statistical relationship
between children presenting with tachycardia and those found to have serious or intermediate infections
(P < 0.001). However, the diagnostic value of the tachycardia was limited (sensitivity = 62 [95% CI 57
to 68], specificity = 58 [95% CI 53 to 63], positive LR = 1.5 [95% CI 1.3 to 1.7], negative LR = 0.7 [95%
CI 0.6 to 0.8]). The study quality was limited due to the observational design that was used and the
inclusion of children older than 5 years.
The study by Craig (2010) examined elevated heart rate alongside other potential markers of serious
illness (see Table 5.57 for the GRADE profile). The study found a statistically significant relationship
between elevated heart rates and serious bacterial illness in febrile children (OR 2.3 [1.7 to 3.1]).
However, the diagnostic usefulness of elevated heart rate alone was limited (sensitivity = 58 [95% CI
55 to 61], specificity = 58 [95% CI 57 to 59], positive LR = 1.4 [95% CI 1.3 to 1.5], negative LR = 0.7
[95% CI 0.7 to 0.8]. The study quality was limited due to the observational design that was used and
the inclusion of children older than 5 years.

Evidence profile
The GRADE profiles show results of included studies for the review question:
•

Table 5.53 − GRADE profile for the distribution of age-specific heart rate data by centile
group for 1360 children presenting at a paediatric emergency department with suspected
serious bacterial infection for the detection of serious illness

•

Table 5.54 − GRADE profile for the sensitivity, specificity and positive and negative
likelihood ratios for significant bacterial infection of cut-offs defined by pulse centiles in
1360 children presenting at a paediatric emergency department with suspected serious
bacterial infection for the detection of serious illness

•

Table 5.55 − GRADE profile for the sensitivity of cut-offs defined by heart rate centiles for
detecting meningococcal septicaemia of various degrees of severity in 325 children
presenting to hospital with meningitis

•

Table 5.56 − GRADE findings for evaluation of elevated heart rate
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•

Table 5.57 − GRADE findings for evaluation of elevated heart rate

•

Table 5.57 − GRADE findings for evaluation of elevated heart rate

Table 5.53 GRADE profile for the distribution of age specific heart rate data by centile group for 1360 children
presenting at a paediatric emergency department with suspected serious bacterial infection for the detection of
serious illness
Number of studies

Number of children

Effect

Total

Relative
(95% confidence
interval)

Children with
SBI

Quality
Absolute
(95%
confidence
interval)

Detection of serious illness using heart rate above 97th centile
1 (Brent, 2011)

28

1

OR 1.51 (0.19 to 12.0)

-

Very
low

-

Low

-

Low

-

Very
low

Detection of serious illness using heart rate above 90th centile
1 (Brent, 2011)

91

10

OR 5.04 (2.14 to 11.9)

Detection of serious illness using heart rate above 75th centile
1 (Brent, 2011)

199

12

OR 2.62 (1.19 to 5.79)

Detection of serious illness using heart rate above 50th centile
1 (Brent, 2011)

324

14

OR 1.85 (0.87 to 3.93)

Detection of serious illness using heart rate below equal 50 th centile
1 (Brent, 2011)

586

14

OR 1.00 (Ref)

-

Low

514

34

OR 2.90 (1.60 to 5.26)

-

Low

Tachycardia
1 (Brent, 2011)

OR odds ratio, SBI serious bacterial infection

Table 5.54 GRADE profile for the sensitivity, specificity and positive and negative likelihood ratios for significant
bacterial infection of cut-offs defined by pulse centiles in 1360 children presenting at a paediatric emergency
department with suspected serious bacterial infection for the detection of serious illness
Number of
studies

Number of Sensitivity
children
(95%
confidence
interval)

Specificity
(95%
confidence
interval)

Positive likelihood
ratio
(95% confidence
interval)

Negative likelihood
ratio
(95% confidence
interval)

Quality

0.96 (0.76 to 1.2)

Low

0.86 (0.57 to 1.3)

Low

0.78 (0.40 to 1.5)

Low

Detection of serious illness using heart rate above 97th centile
1
(Brent, 1360
2011)

2.0 (0.04 to
10.4)

97.7 (96.7 to
98.5)

2.7 (2.2 to 3.4)

Detection of serious illness using heart rate above 90th centile
1
(Brent, 1360
2011)

21.6 (11.3
to 35.3)

90.8 (89.0 to
92.4)

2.4 (1.6 to 3.7)

Detection of serious illness using heart rate above 75th centile
1
(Brent, 1360
2011)

45.1 (31.1 75.7 (73.1 to
to 59.7)
78.1)

1.7 (0.84 to 3.3)

108

Feverish illness in children
Number of
studies

Number of Sensitivity
children
(95%
confidence
interval)

Specificity
(95%
confidence
interval)

Positive likelihood
ratio
(95% confidence
interval)

Negative likelihood
ratio
(95% confidence
interval)

Quality

Detection of serious illness using heart rate above 50th centile
1
(Brent, 1360
2011)

72.5 (58.3 48.6 (45.7 to
to 84.1)
51.5)

1.3 (0.58 to 3.1)

0.64 (0.28 to 1.5)

Low

66.7 (52.1 59.2 (56.3 to
to 79.2)
62.0)

1.5 (0.67 to 3.4)

0.65 (0.29 to 1.46)

Low

Tachycardia
1
(Brent, 1360
2011)

Table 5.55 GRADE profile for the sensitivity of cut-offs defined by heart rate centiles for detecting meningococcal
septicaemia of various degrees of severity in 325 children presenting to hospital with meningitis
Number of
studies

Total
number of
children

Sensitivity
(95% confidence interval)

Quality

All children with
meningococcal septicaemia

Children with severe disease
on admission

Detection of serious illness using heart rate above 97th centile
1 (Brent, 2011)

325

11.0 (7.7 to 15.1)

Detection of serious illness using heart above
1 (Brent, 2011)

325

17.9 (10.2 to 28.3)

Low

38.5 (27.7 to 50.2)

Low

61.5 (49.8 to 72.3)

Low

84.6 (74.7 to 91.8)

Low

15.4 (8.2 to 25.3)

Low

90th centile

27.8 (22.8 to 33.2)

Detection of serious illness using heart rate above 75th centile
1 (Brent, 2011)

325

49. (43.4 to 55.0)

Detection of serious illness using heart rate above 50th centile
1 (Brent, 2011)

325

73.9 (68.5 to 78.8)

Detection of serious illness using heart rate below 50th centile
1 (Brent, 2011)

325

26.1 (21.2 to 31.5)

Table 5.56 GRADE findings for evaluation of elevated heart rate
Number of studies

Number of children

Effect

Quality

Total

Children with serious
bacterial infection (SBI)

Relative
(95%
confidence
interval)

Absolute
(95%
confidence
interval)

691

191 of 307 compared to
160 of 384

2.3 (1.7 to 3.1)

-

Tachycardia
Thompson, 2009

109

Low

Clinical assessment of the child with fever
Table 5.57 GRADE findings for evaluation of elevated heart rate
Number
of
studies

Number Sensitivity
of
(95%
children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value
(95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

Elevated heart ratea
For detecting pneumonia, urinary tract infection, or bacteraemia
1 (Craig, 12,807
2010)

58 (55 to
61)

58 (57 to
59)

10 (9 to 10) 95 (94 to
95)

1.4 (1.3 to
1.5)

0.7 (0.7 to
0.8)

Low

1
691
(Thomps
on,
2009)

62 (57 to
68)

58 (53 to
63)

NR

1.5 (1.3 to
1.7)

0.7 (0.6 to
0.8)

Low

NR

NR Not reported
a
Based on figures: Age (years) and recommended upper limit of normal for FEVER study (source): 0 = 160 (WHO); 1 = 150
(WHO); 2 = 150 (WHO); 3 = 140 (WHO); 4 = 130 (Wallis); 5 = 120 (Wallis). From: 1) Wallis et al, Arch. Dis. Child. 2005;90;11171121. 2) WHO. Pocket Book of Hospital Care for Children: Guidelines for the management of common illnesses with limited
resources. 2005, page 232.

Heart rate alone and in conjunction with temperature in the clinical assessment of
serious illness
Only one study was identified that addressed the review question. This was a cross-sectional
prospective study (Brent et al., 2011) that included two datasets which were analysed and reported
separately. The first included 1360 children presenting at a paediatric emergency department with
suspected serious bacterial infection; the second included 325 children presenting to hospital with
meningitis. The study examined whether serious bacterial infection could be identified by heart rate in
conjunction with temperature or heart rate alone.

Dataset including 1360 children presenting at a paediatric emergency department with
suspected serious bacterial infection
In the first part of the Brent study, age-specific centile charts of heart rate plotted against temperature
were produced (see Figure 5.1). The distribution of children with or without serious bacterial infection
and the odds ratios (OR) for serious bacterial infection were examined (see Table 5.59) and there was
no significant trend across the temperature heart rate charts in the proportion of children with serious
bacterial infection (P = 0.288). Table 5.60 shows that diagnostic usefulness was high specificity above
90th centile, but low for sensitivity, PPV and NPV, and the test was not useful in terms of LR+ or LR-.

Dataset including 325 children presenting to hospital with meningitis
In the second part of the Brent study, age-specific centile charts were plotted of heart rate against
temperature involving children presenting at hospital with meningitis (see Figure 5.2). The sensitivity
cut-offs defined by temperature heart rate centile, heart rate and tachycardia are shown in Table 5.58
(see also Table 5.61). Higher temperature and heart rate centile categories and higher heart rate centile
categories showed a higher proportion of children with severe disease (P = 0.041 and P = 0.004,
respectively).
A limitation in the first part of the study was the lack of a clear gold standard for the definition of severe
bacterial illness. The main limitation in the second part of the study was that the study included only
children with meningococcal disease.
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Figure 5.1 Temperature and pulse of children presenting to the emergency department with and without
significant bacterial infection (Brent et al., 2011) (Reproduced under open access publishing agreements)

(Brent et al., 2011, Evaluation of temperature–pulse centile charts in identifying serious bacterial illness: observational cohort
study Arch Dis Child 2011;96:368-373) (Reproduced under the open access publishing agreements)

Table 5.58 Percentage sensitivity cut-offs defined by temperature heart rate centile, heart rate and tachycardia to
distinguish between children with meningococcal septicaemia and those with severe disease
Age-specific temperature–
pulse centiles

All children with
meningococcal
septicaemia (95% CI)

Children with severe disease
on admission (95% CI)

Above 97th centile

23.6 (18.5 to 29.3)

33.3 (22.9 to 45.2)

Above 90th centile

37.8 (31.8 to 44.1)

50.7 (38.9 to 62.4)

Above 75th centile

55.5 (49.2 to 61.7)

62.7 (50.7 to 73.6)

Above 50th centile

70.1 (64.0 to 75.6)

74.7 (63.3 to 84.0)

Below 50th centile

29.9 (24.4 to 36.0)

25.3 (16.0 to 36.7)

CI confidence interval
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Figure 5.2 Admission temperature and pulse of children with meningococcal septicaemia, superimposed on
proposed age-specific temperature–pulse centile charts. GMSP, Glasgow Meningococcal Septicaemia Prognostic
score. (Brent et al., 2011) (Reproduced under open access publishing agreements)

(Brent et al., 2011) (Reproduced under open access publishing agreements)
(Brent et al., 2011, Evaluation of temperature–pulse centile charts in identifying serious bacterial illness: observational cohort
study Arch Dis Child 2011;96:368-373) (Reproduced under the open access publishing agreements)

Evidence profile
The GRADE profiles presented show results of included studies for the review question.
•

Table 5.59 − GRADE profile for the distribution of age-specific heart rate temperature data
by centile group for 1360 children presenting at a paediatric emergency department with
suspected serious bacterial infection for the detection of serious illness.

•

Table 5.60 − GRADE profile reporting the sensitivity, specificity, positive and negative
likelihood ratio for significant bacterial infection of cut-offs defined by heart rate and body
temperature for 1360 children presenting at a paediatric emergency department with
suspected serious bacterial infection.

•

Table 5.61 − GRADE profile for the sensitivity of cut-offs defined by heart rate and body
temperature centiles and tachycardia for detecting children with meningococcal
septicaemia of various degrees of severity in 325 children presenting to hospital with
meningitis.
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Table 5.59 GRADE profile for the distribution of age-specific heart rate temperature data by centile group for 1,360
children presenting at a paediatric emergency department with suspected serious bacterial infection for the
detection of serious illness
Number of studies

Number of
children

Effect

Total

Relative
(95% confidence
interval)

Children
with SBI

Quality
Absolute
(95% confidence
interval)

Detection of serious illness using heart rate and temperature above 97th centile
1 (Brent et al., 2011)

135

7

OR 1.84 (95% CI 0.72 to
4.71)

-

Very
low

Detection of serious illness using heart rate and temperature above 90 th centile
1 (Brent et al., 2011)

110

4

OR 1.19 (95% CI 0.38 to
3.73)

-

Very
low

Detection of serious illness using heart rate and temperature above 75 th centile
1 (Brent et al., 2011)

227

11

OR 1.67 (95% CI 0.73 to
3.79)

-

Very
low

Detection of serious illness using heart rate and temperature above 50 th centile
1 (Brent et al., 2011)

316

16

OR 1.75 (95% CI 0.83 to
3.69)

Very
low

Detection of serious illness using heart rate and temperature below or equal to 50th centile
1 (Brent et al., 2011)

439

13

OR 1.00 (NR)

Low

CI confidence interval, OR odds ratio, NR not reported, SBI severe bacterial infection

Table 5.60 GRADE profile reporting the sensitivity, specificity and positive and negative likelihood ratios for
significant bacterial infection of cut-offs defined by heart rate and body temperature for 1360 children presenting at
a paediatric emergency department with suspected serious bacterial infection
Number of
studies

Number of
children

Sensitivity
(95%
confidence
interval)

Specificity
(95%
confidence
interval)

Positive
likelihood ratio
(95% confidence
interval)

Negative
likelihood ratio
(95% confidence
interval)

Quality

Detection of serious illness using heart rate and temperature above 97th centile
1 (Brent et al.,
2011)

1360

13.7 (5.7 to
26.3)

89.4 (87.5 to
91.1)

1.4 (0.69 to 2.7)

0.96 (0.48 to 1.9

Low

Detection of serious illness using heart rate and temperature above 90 th centile
1 (Brent et al.,
2011)

1360

21.6 (11.3 to
35.3)

80.0 (77.6 to
82.3)

1.2 (0.76 to 1.8)

0.96 (0.63 to 1.5)

Low

Detection of serious illness using heart rate and temperature above 75th centile
1 (Brent et al.,
2011)

1360

43.1 (29.3 to
57.8)

61.7 (58.8 to
64.5)
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Number of
studies

Number of
children

Sensitivity
(95%
confidence
interval)

Specificity
(95%
confidence
interval)

Positive
likelihood ratio
(95% confidence
interval)

Negative
likelihood ratio
(95% confidence
interval)

Quality

Detection of serious illness using heart rate and temperature above 50 th centile
1 (Brent et al.,
2011)

1360

74.5 (60.4 to
85.7)

36.2 (33.4 to
39.0)

1 (0.50 to 2.6)

0.75 (0.33 to 1.7)

Low

1360

66.7 (52.1 to
79.2)

59.2 (56.3 to
62.0)

1.5 (0.67 to 3.4)

0.65 (0.29 to 1.46)

Low

Tachycardia
1 (Brent et al.,
2011)

Table 5.61 GRADE profile for the sensitivity of cut-offs defined by heart rate and body temperature centiles and
tachycardia for detecting children with meningococcal septicaemia of various degrees of severity in 325 children
presenting to hospital with meningitis
Total number
of children

Sensitivity
(95% confidence interval)
All children with
meningococcal septicaemia

Children with severe
disease on admission

Quality

Number of studies

Detection of serious illness using heart rate and temperature above 97 th centile
1 (Brent
2011)

et

al.,

325

23.6 (18.5 to 29.3)

33.3 (22.9 to 45.2)

Low

Detection of serious illness using heart rate and temperature above 90 th centile
1 (Brent
2011)

et

al.,

325

37.8 (31.8 to 44.1)

50.7 (38.9 to 62.4)

Low

Detection of serious illness using heart rate and temperature above 75 th centile
1 (Brent
2011)

et

al.,

325

55.5 (49.2 to 61.7)

62.7 (50.7 to 73.6)

Low

Detection of serious illness using heart rate and temperature above 50 th centile
1 (Brent
2011)

et

al.,

325

70.1 (64.0 to 75.6)

74.7 (63.3 to 84.0)

Low

Detection of serious illness using heart rate and temperature below 50th centile
1 (Brent
2011)

et

al.,

325

29.9 (24.4 to 36.0)

25.3 (16.0 to 36.7)

Low

Evidence statements
How heart rate changes with temperature
Three studies (one retrospective and two prospective) evaluated how heart rate changes with
temperature in children with self-limiting infections. The studies reported that heart rate increased
approximately 10 bpm with each 1ºC increment in temperature. The studies were of low quality.

Using changes in heart rate alone to detect serious illness
Three prospective observational studies examined if heart rate could be used to identify children with
bacterial infection, and to differentiate between serious and non-serious infection. The studies
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reported that the risk of serious bacterial infection increased with higher heart rate centile ranges. They
also showed a tendency to include a higher proportion of children with severe disease in higher heart
rate centile categories. The studies were of low quality.

Using changes in heart rate adjusted for temperature to detect serious illness
One prospective study containing two datasets examined if age-specific centile charts of pulse rate
plotted against temperature could be used to identify children with bacterial infection, and to differentiate
between serious and non-serious infection. This study reported that there were no significant trends
across heart rate/body temperature centiles that enabled identification of children with a severe illness.
The study was of low quality.

Health economic evidence statements
No health economic studies were identified and no health economic evaluation was undertaken for this
question.

Evidence to recommendations
Relative value placed on the outcomes considered
The GDG stated that the overarching aim of the guideline was the early and accurate detection of
serious illness in children with fever. This allows for suitable treatment to begin, which will then reduce
mortality and morbidity.

Consideration of clinical benefits and harms
The GDG stated that, to their knowledge, all the relevant studies had been included in the review.

How heart rate changes with temperature
The GDG highlighted that the results of the updated review supported the conclusion of the 2007
guideline, which was that heart rate and temperature are associated with approximately a 10 bpm
increase for each 1ºC increase in temperature.

Using changes in heart rate alone to detect serious illness
The GDG reviewed evidence on the association between unadjusted heart rate and serious illness.
Based on the papers presented, the GDG concluded that there was sufficient evidence to support the
inclusion of tachycardia in the traffic light table.
The GDG emphasised that heart rate would vary by age and this would also have to be taken into
account in any assessment, and as a result the GDG wanted to provide reference ranges for elevated
heart rate. This led to a discussion on available reference ranges. The figures used for the Brent study
were not available, while those used for the Craig study are shown in Table 5.62.
Table 5.62 Reference ranges for elevated heart rate used in the Craig study
Age (years)

Recommended upper limit of normal

0

160 (WHO)

1

150 (WHO)

2

150 (WHO)

3

140 (WHO)

4

130 (Wallis)

5

120 (Wallis)

Source: Wallis, Arch. Dis. Child. 2005;90;1117-1121. WHO. Common surgical problems. Ch9 Pocket Book of Hospital Care for
Children. Guidelines for the management of common illnesses with limited resources. 2005, p232.

The GDG members stated that in their experience one of two recognised standards were usually used
to assess heart rate in children; these being the Advanced Paediatric Life Support (APLS) and Pediatric
Advanced Life Support (PALS) (see Table 5.63). The GDG stated that APLS was the most
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commonly used scale in the UK, was simple to apply and closely matched the cut-offs used in the
Craig study, which had shown an association between tachycardia and serious illness.
Table 5.63 Normal ranges of heart rate according to Advanced Paediatric Life Support (APLS) and Pediatric
Advanced Life Support (PALS)
Age range (years)

APLS

PALS

Neonate

110 – 160

85 – 205

0–1

110 – 160

100 – 190

1–2

100 – 150

100 – 190

2–3

95 – 140

60 – 140

3–5

95 – 140

60 – 140

5–6

80 – 120

60 – 140

APLS Advanced Paediatric Life Support, PALS Pediatric Advanced Life Support
Source: Fleming et al, 2011, Normal ranges of heart rate and respiratory rate in children from birth to 18 years of age: a
systematic review of observational studies, The Lancet 2011; 377: 1011–18

However, the GDG also highlighted the findings of a systematic review of normal heart rates in children
(Fleming et al., 2011). This review contained data on heart rate in children from 59 studies that included
143,346 children (see Table 5.64).
Table 5.64 Normal ranges of heart rate according to the Fleming study
Age range

10th centile

25th centile

Median

75th centile

90th centile

Birth

107

116

127

138

148

0 – 3 months

123

133

143

154

164

12 – 18 months

103

112

123

132

140

18 – 24 months

98

106

116

126

135

2 – 3 years

92

100

110

119

128

3 – 4 years

86

94

104

113

123

4 – 6 years

81

89

98

108

117

(Fleming et al, 2011, Normal ranges of heart rate and respiratory rate in children from birth to 18 years of age: a systematic
review of observational studies, The Lancet 2011; 377: 1011–18)
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Figure 5.3 Centiles of heart rate for healthy children from birth to 18 yeas of age

Source: Fleming et al, 2011, Normal ranges of heart rate and respiratory rate in children from birth to 18 years of age: a systematic
review of observational studies, The Lancet 2011; 377: 1011–18 (Reproduced with permission, Elsevier Limited)

Fleming (2011) showed that there are inconsistencies between existing reference ranges and ranges
of normal heart rate reported in observational studies. The authors demonstrated that this potentially
leads to the misclassification of children as having either normal or abnormal heart rates, and that the
use of updated centile heart rate charts could improve the specificity by up to 20%. However, the authors
concluded that further research was needed before their centile charts could be adopted in practice.
Given this conclusion, the GDG decided that the APLS reference ranges were still the most practical
and relevant cut-offs, and should continue to be used until the new centile charts had been validated.
In addition, the GDG noted the APLS reference ranges and centile charts did overlap in children aged
under 5 years.
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Figure 5.4 Comparison of heart rate centiles from Fleming study with heart rate ranges from the advance paediatric
life support.

Source: Fleming et al, 2011, Normal ranges of heart rate and respiratory rate in children from birth to 18 years of age: a systematic
review of observational studies, The Lancet 2011; 377: 1011–18 (Reproduced with permission, Elsevier Limited)

The GDG also emphasised the difficulty of accurately measuring resting heart rate in children and that
results varied depending on equipment used, so measurement error would also be a significant issue.
For these reasons the GDG specified that heart rate should be added to the traffic light table in the
‘amber’ category, and should not be used in isolation to identify serious illness.

Using changes in heart rate adjusted for temperature to detect serious illness
The GDG concluded that the evidence on use of a combined temperature and heart rate measure did
not support its inclusion in the traffic light table as it was shown to have less diagnostic value than either
temperature or heart rate alone.

Consideration of health benefits and resource uses
The GDG emphasised that heart rate should be routinely recorded and health professionals should
have been how trained in how to do this, so there were no resource implications associated with the
implementation of this recommendation.

Quality of evidence
The available evidence was of low or very low quality due to serious illness not being fully defined, not
all children receiving the same test and children older than 5 years being included.
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Other considerations
No equalities issue were identified in relation to this question.

Recommendations
The current recommendations can be found at www.nice.org.uk/guidance/ng143

Blood pressure
Evidence summary
Blood pressure was not identified as an independent risk factor for serious illness in any of the
prospective cohort studies and scoring systems. Low blood pressure was identified as one of several
risk factors for adverse outcome in children with meningococcal disease.119

GDG translation
The GDG agreed with stakeholder comments that blood pressure should be measured in children with
fever who are displaying features of possible serious illness. Blood pressure can be a helpful
measurement to monitor children with possible sepsis although low blood pressure is a late feature of
septic shock. Other markers such as raised heart rate and prolonged capillary refill time are present
earlier and require no special equipment to measure. The GDG concluded that blood pressure should
be measured when facilities exist to monitor blood pressure and other markers of inadequate organ
perfusion (i.e. shock) are detected.

Recommendations
The current recommendations can be found at www.nice.org.uk/guidance/ng143

Assessment of dehydration
A number of studies have used degree of dehydration as a marker of serious illness. However, the
symptoms and signs used in a number of studies have lacked rigour. The GDG looked for evidence for
objective symptoms and signs for dehydration.

Narrative evidence
A recent EL 2+ SR117 looking at children 1 month to 5 years was found. Although this SR only searched
MEDLINE, it was judged to be adequate for inclusion. The authors reviewed 1603 papers, half of which
were excluded because of lack of rigour or lack of clarity in outcomes. Of the remainder, only 26 were
found to be rigorous enough to meet their criteria. Moreover, in this SR, dehydration was measured
using percentage volume lost. They found three studies that evaluated the accuracy of a history of low
urine output. A history of low urine output did not increase the likelihood of 5% dehydration (likelihood
ratio [LR] 1.3, 95% CI 0.9 to 1.9). The most sensitive signs not requiring particular specialised tests for
dehydration were dry mucous membranes, poor overall appearance, and sunken eyes and absent tears
(see Table 5.3 for the sensitivities). Prolonged capillary refill time, cool extremities, reduced skin turgor
and abnormal respiratory pattern were the most specific individual signs of dehydration.

Evidence summary
It is difficult to detect dehydration in children with fever. Individual symptoms and parental observations
are poor predictors of dehydration. Furthermore, history of low urine output does not increase the risk
of dehydration. The results showed that prolonged capillary refill time, reduced skin turgor and abnormal
respiratory pattern are the most specific individual signs of dehydration.
Table 5.65 Summary characteristics for clinical findings to detect 5% dehydration 117
Clinical feature

Sensitivity (95% CI)

Specificity (95% CI)

Prolonged capillary refill time

0.60 (0.29 to 0.91)

0.85 (0.72 to 0.98)

Abnormal skin turgor

0.58 (0.40 to 0.75)

0.76 (0.59 to 0.93)

Abnormal respiratory pattern

0.43 (0.31 to 0.55)

0.79 (0.72 to 0.86)
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Clinical feature

Sensitivity (95% CI)

Specificity (95% CI)

Sunken eyes

0.75 (0.62 to 0.88)

0.52 (0.22 to 0.81)

Dry mucous membranes

0.86 (0.80 to 0.92)

0.44 (0.13 to 0.74)

Absent tears

0.63 (0.42 to 0.84)

0.68 (0.43 to 0.94)

Increased heart rate

0.52 (0.44 to 0.60)

0.58 (0.33 to 0.82)

Sunken fontanelle

0.49 (0.37 to 0.60)

0.54 (0.22 to 0.87)

Poor overall appearance

0.80 (0.57 to 1.04)

0.45 (−0.1 to 1.02)

Cool extremities

0.10–0.11 (range)

0.93–1.00 ( range)

GDG translation
The GDG recognised that dehydration is a marker of serious illness but there was a lack of evidence to
determine the difference between mild, moderate and severe dehydration. The most specific symptoms
and signs of dehydration have been highlighted for healthcare professionals to assess to ensure a low
false positive rate. The most sensitive symptoms and signs have been highlighted for parents to assess
to ensure a low false negative rate (see Chapter 10).

Recommendations
The current recommendations can be found at www.nice.org.uk/guidance/ng143

5.5

Symptoms and signs of specific serious illnesses

This section was partially updated in 2013.
Introduction
The next priority in the assessment of a child with a feverish illness is to determine the underlying source
of their illness.
The guideline is not meant to be a textbook on how to examine a child for all possible infections.
However, the scope does include ‘identification of signs and symptoms that would help to establish the
possible diagnoses and focus for infection’. The GDG focused on those serious illnesses that may have
immediate consequences to the child’s life expectancy or long-term quality of life.
The GDG looked at those symptoms and signs that are predictive of specific serious illnesses, which
are:
•

bacterial meningitis

•

septicaemia

•

bacteraemia

•

pneumonia

•

urinary tract infection

•

encephalitis (herpes simplex)

•

septic arthritis/osteomyelitis

•

Kawasaki disease.

The databases were searched and the highest evidence levels, i.e. prospective cohort studies, were
used when evidence was available. Retrospective studies were included when there is a lack of better
quality studies. The data were appraised, summarised and translated by the GDG members.
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Review question
In children with fever, what symptoms and signs or combinations of symptoms and signs are
predictive of the specific conditions defined as serious illnesses?
For the summary table for symptoms and signs suggestive of specific diseases see
www.nice.org.uk/guidance/ng143

Meningococcal disease
Narrative evidence and summary
Three EL 2+ prospective population-based studies94,118,132 to determine the clinical predictors of
meningococcal disease in children with a haemorrhagic (non-blanching) rash with or without fever were
found. The children’s ages ranged from > 1 month94,118,132 to < 16 years132 and the population varied
from Denmark,132 and the UK118 to the USA.94 The features that helped predict the presence of
meningococcal disease were:
•

distribution of rash below the superior vena cava distribution (OR 5.1132)

•

presence of purpura – lesions > 2 mm (OR 7.0132; 37.2118)

•

neck stiffness (OR 6.9132)

•

capillary refill time > 2 seconds (OR 29.4118)

•

ill appearance (OR 16.7118)

•

CRP > 6 mg/litre.118,132

One recent UK-based EL 3 retrospective study was also found that aimed to determine the frequency
and time of onset of clinical features of meningococcal disease, to enable clinicians to make an early
diagnosis before the individual was admitted to hospital. The researchers found that most children had
only non-specific symptoms in the first 4–6 hours, but were close to death by 24 hours. The classic
features of haemorrhagic rash, meningism and impaired consciousness developed later (median onset
13–22 hours). In contrast, 72% of children had earlier symptoms (leg pains, cold hands and feet,
abnormal skin colour) that first developed at a median time of 8 hours.
133

GDG translation
The GDG considered a non-blanching rash (petechiae or purpura), neck stiffness and ill appearance
on clinical examination as being ‘red’ features.
The feature of rash below the nipple line was not included in the traffic light table. This is because the
sign is more useful in ruling out meningococcal disease if the rash is only found in the superior vena
cava distribution rather than ruling the diagnosis in.
The GDG decided that they could not make a recommendation based on the possible early features of
meningococcal disease because of the retrospective nature of the study, the lack of controls and the
possibility of recollection bias. The GDG did appreciate the potential benefit of diagnosing
meningococcal disease at an early stage and called for further, prospective, research on this subject.
133

The updated review for capillary refill time was undertaken as part of the main symptoms and signs
review and can be found in section 5.4.

Recommendations
The current recommendations can be found at www.nice.org.uk/guidance/ng143

Non-meningococcal septicaemia
No prospective population studies were found which determined the clinical features of nonmeningococcal sepsis. Papers on occult pneumococcal bacteraemia were excluded as they only
included laboratory screening test data. After searching for retrospective studies in the recent 10 years,
there was no study judged to be of good enough quality to base recommendations upon and therefore
none have been made.

Bacterial meningitis
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Two EL 2+ prospective population studies134,135 and one EL 2- narrative review136 on determining the
symptoms and signs of bacterial meningitis were found. Neck stiffness and a decreased conscious level
are the best predictors of bacterial meningitis. However, neck stiffness is absent in 25% of infants under
12 months.134 (EL 2+) Infants under 6 months of age have a bulging fontanelle in 55% of bacterial
meningitis cases.134(EL 2+)
A third EL 2+ prospective population study to determine the causes of status epilepticus in children was
submitted by the GDG.137 In this UK study, 17% of children with a first-ever febrile convulsive status
epilepticus had bacterial meningitis.

GDG translation
The GDG considered neck stiffness, a bulging fontanelle and a decreased conscious level as being
‘red’ features. Although the management of febrile convulsions is outside the scope of the guideline the
GDG felt it important to highlight the risk of bacterial meningitis in children with a prolonged febrile
seizure. The GDG also felt it was important to highlight to healthcare professionals that classical
features of bacterial meningitis are often absent in infants.

Recommendations
The current recommendations can be found at www.nice.org.uk/guidance/ng143

Herpes simplex encephalitis
Narrative evidence and summary
Only one EL 3 retrospective case series138 conducted in Scotland was found which looked at the signs
of herpes simplex encephalitis (HSE) in children. Focal neurological signs (89%) and seizures (61%),
especially focal seizures, were the most frequent signs of HSE, but also neck stiffness (65%) and a
decreased conscious level (52%).

GDG translation
Although the evidence was weak, the GDG felt that it was important to highlight these signs because
early treatment of HSE improves outcomes.
The GDG considered neck stiffness, focal neurological signs, partial (focal) seizures and a decreased
conscious level as being ‘red’ features.

Recommendations
The current recommendations can be found at www.nice.org.uk/guidance/ng143

Pneumonia
Narrative evidence and summary
Six EL 2+ prospective studies139–144 that looked at clinical features of pneumonia were found. The study
sites varied widely, from the USA,139,140 the Philippines,141 India142 and Jordan143 to Lesotho.144 The age
included also varied from 2 years140 to < 6 years.143
Respiratory rate is a useful marker of pneumonia. Using age-related respiratory rates for tachypnoea
(> 59 breaths/minute in the age group 0–5 months, > 52 breaths/minute in the age group 6– 12 months
and > 42 breaths/minute in the age group > 12 months) there is a relative risk (RR) of 7.73 of having
radiological signs of pneumonia. Other overall findings are:
140

•

presence of cough has a sensitivity of 98% and specificity of 70% in children admitted
for pneumonia143

•

crepitations has a RR of 16.2142

•

cyanosis has a RR of 4.38142

•

oxygen saturations = 95% have an RR of 3.5139

•

chest indrawing has an RR of 8.38142

•

nasal flaring if age <12 months has an adjusted OR of 2.2)139

There are difficulties with all the studies in that the gold standard for diagnosing bacterial pneumonia is
not specific as viral pneumonia cannot be confidently excluded on chest X-ray.
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GDG translation
None of the signs for pneumonia are diagnostic in isolation. Not all of the signs found in the evidence
were appropriate to the UK population. The GDG considered a respiratory rate of
> 60 breaths/minute, moderate/severe chest indrawing, ‘ashen’ or ‘blue’ skin colour and grunting as
being ‘red’ features. The GDG considered tachypnoea, nasal flaring and oxygen saturations ≤ 95% in
air as being ‘amber’ features.

Recommendations
The current recommendations can be found at www.nice.org.uk/guidance/ng143

Urinary tract infection
Refer to the NICE Urinary Tract Infection in Children (UTIC) guideline for the summary of evidence and
translation.
The recommendations below have been adapted from the NICE UTIC guideline as the scope of the two
guidelines overlapped. The recommendation for children over 3 months has been altered as the
population for whom this guideline applies all have a feverish illness.

Recommendations
The current recommendations can be found at www.nice.org.uk/guidance/ng143

Septic arthritis/osteomyelitis
Narrative evidence and summary
One EL 2+ prospective validation US study145 of a clinical decision rule for a septic hip that recruited 51
children (age not specified) with septic arthritis was found. The study used two clinical features (fever
and ability to bear weight on affected limb) and two laboratory features (erythrocyte sedimentation rate
(ESR) and white blood cell count (WBC)). These performed well when all the features were available
to assess. It was felt that the evidence for using the signs without blood tests was inadequate to base
recommendations upon, and thus retrospective studies were searched for. Three EL 3 retrospective
studies for osteomyelitis/septic arthritis146–148 conducted in Taiwan,146 Malaysia147 and Nigeria148 were
found. The extra signs detected by retrospective studies were swelling of an affected limb and the limb
not being used.

GDG translation
Recommendations have only been made for the clinical features, as definitive diagnosis of septic
arthritis and/or osteomyelitis is beyond the scope of the guideline. The GDG considered non-weight
bearing, swelling of a limb or joint and not using an extremity as being ‘amber’ features.

Recommendations
The current recommendations can be found at www.nice.org.uk/guidance/ng143
.

Kawasaki disease

This section has been updated in 2019. See the current evidence review and recommendations
at www.nice.org.uk/guidance/ng143

Narrative evidence and summary
No prospective studies looking at clinical features that are predictive of Kawasaki disease were found
and thus retrospective studies from the past 10 years were searched for.
The two EL 3 retrospective studies149,150 identified used the American Heart Association (AHA) criteria
to determine the diagnosis of Kawasaki disease. These studies went on to look at the frequency of
these features in children diagnosed with Kawasaki disease. The findings of these studies did not
change the AHA criteria.
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Recommendations
The current recommendations can be found at www.nice.org.uk/guidance/ng143

Research recommendations
Number

Research recommendation
Symptoms and signs of serious illness

RR 2

The GDG recommends a UK-based epidemiological study on the symptoms and
signs of serious illness. [new 2013].

Why this is important
The current recommendations on symptoms and signs in the NICE guideline are
based on a series of heterogeneous studies (using different methods, populations,
outcomes and of varying quality) and a degree of subjectivity was needed to bring
these together in the guideline. Therefore, the GDG recommends that a large
prospective UK-wide study (n = 20,000 plus) should be undertaken comparing all of
these symptoms and signs covered in the guideline. This would allow for a
standardised comparison of each symptom and sign, and for validation of the existing
‘traffic light’ table.
The study should use a standardised data collection protocol. Where possible the
study should link with routinely collected data sets, such as Hospital Episode
Statistics. The study should include a variety of settings and locations – that is,
wherever children present, including primary care. The primary outcome of the study
should be the final diagnosis and results of treatment.

5.6

Imported infections

The management of children with imported infections is beyond the scope of this guideline. However,
the GDG recognised that significant numbers of children do enter or return to the UK from overseas
each year. Some of these children will have been in countries where tropical and sub-tropical infectious
diseases such as malaria and typhoid fever are endemic. Accordingly, the GDG decided to make the
recommendation below.

Recommendations
The current recommendations can be found at www.nice.org.uk/guidance/ng143

124

6 Management by remote
assessment
Introduction
When a concerned parent or carer decides to make contact with a healthcare professional about a
feverish child, the initial contact may be by telephone and in these circumstances a remote assessment
may be undertaken. In this context, ‘remote’ refers to the assessment of the child’s symptoms carried
out by an assessor who is geographically remote from the child. It is common practice for remote
assessment to be carried out during the out-of-hours period and, similarly, remote assessment may be
a prerequisite for patients requesting an urgent in-hours appointment with their GP. Specific advice lines
also exist, such as the 0845 4647 service offered by NHS Direct. *999 calls to the ambulance service
are similarly assessed in order to determine the urgency of the response required.
The purpose of the remote assessment is to identify the level of care the child needs and to refer to the
most appropriate location of care to meet those needs within an appropriate time frame. This process
will include the identification of those with potentially life-threatening compromise to airway, breathing,
circulation and level of consciousness, those with symptoms suggestive of serious illness and also
identification of those children who are most likely to have a self-limiting illness and for whom care at
home is the most appropriate option.
The skills and experience of the healthcare professional carrying out the remote assessment will vary
and their assessment may or may not be supported by decision support software or other paper- based
protocols. Remote assessment can be difficult as the assessor has only the symptoms reported by the
caller on which to base the assessment. An additional difficulty, particularly when assessing a small
child, is that the quality of information reported by the caller is likely to be variable and may be influenced
by parental/carer concern. Symptoms which concern one parent/carer may not concern another and
similarly symptoms which concern a parent/carer may not be those which most concern a healthcare
professional.
It is essential that listening and critical thinking skills are employed throughout the assessment in order
to ensure that all cues are identified and interpreted appropriately. This will include taking into account
the level of parental/carer concern, the cause of which may not be easy to pinpoint. At times, however,
it will be possible to identify a likely cause of the fever and that being the case the appropriate guidance
for that condition should be followed.
In some circumstances the child may not be geographically remote from the assessor but physical
examination of the child may not fall within the scope of practice for that healthcare professional. The
assessor may thus feel it is more appropriate to follow the remote assessment guidance rather than
that for face-to-face assessment which takes into account signs found on physical examination.

6.1

Clinical assessment

It is assumed that children with feverish illnesses undergoing a remote assessment will have a clinical
assessment as described in Chapter 5. By necessity, the emphasis will be on detecting symptoms
rather than physical signs. The first priority is to identify any immediately life-threatening features,
including compromise of the airway, breathing, circulation and level of consciousness. Children with
feverish illness should then be assessed for the presence or absence of symptoms that predict the

*

Please note that this service will be replaced by NHS 111, which is due to be implemented nationally in 2013.
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risk of serious illness using the traffic light system (see Table 5.2). Finally, the healthcare professional
should seek the presence of symptoms that might suggest a particular diagnosis.

6.2

Management according to risk of serious illness

Evidence summary and GDG statement
The guideline development group (GDG) sought evidence that might refer particularly to the clinical
evaluation of risk of serious illness by remote assessment or might direct management in this situation.
No additional studies were found to add to the body of evidence which is described in Chapter 5. None
of the studies found were specific to remote assessment or gave an indication of the time frame within
which interventions should occur. With the exception of studies concerning the subjective detection of
fever by parents and carers (section 4.3), no studies were found validating symptoms reported by
parents or carers on remote assessment.
In line with the evidence presented in Chapter 5, the GDG concluded that children with immediately lifethreatening features should receive emergency care. Children with ‘red’ features should be referred for
an urgent face-to-face assessment, preferably within primary care. Those with ‘amber’ features would
also require a face-to-face assessment although usually there would be less urgency. As described in
Chapter 5, children with ‘green’ features only are at very low risk of serious illness and can be cared for
at home. For children requiring an urgent face-to-face assessment, the GDG felt it was important to
define the time frame within which an urgent assessment should be carried out because children with
‘red’ features are at high risk of having a serious illness. The GDG was unable to achieve consensus
among themselves about the time limit for an urgent assessment and this question was therefore put
out to formal consensus. The GDG used the Delphi panel to establish the definition of ‘urgent’ in the
context of referral for further assessment (see section 3.2).

Delphi consensus
Background
Parents or carers often phone healthcare professionals for advice (e.g. NHS Direct, GP surgery)
when their child has a fever.
The GDG has identified a number of symptoms which may indicate SBI (such as bacterial meningitis
or pneumonia) and should prompt a 999 call. Other symptoms have been identified which warrant an
urgent referral for a face-to-face assessment.

Delphi statement 2.1
An urgent face-to-face assessment means that a child should be seen within:
1 to 3

4 to 6

7 to 9

Don’t know

Missing

Total

Median

43 (83%)

5 (10%)

1 (2%)

0

3 (6%)

52

2

In the first round consensus (83%) was reached that an urgent face-to-face assessment means that a
child should be seen within 2 hours.

Health economics
The GDG recognised that the requirement for a face-to-face assessment within 2 hours for children with
‘red’ features may have health economic implications. In particular, the recommendation could be seen
as producing an increase in the number of children referred from remote assessment to face-to- face
assessment within this timescale. A detailed justification of this recommendation on clinical and health
economic grounds was therefore developed. This is included in the guideline as Appendix E. In
summary, the GDG concluded that the recommendation on urgent assessment would not represent an
uplift in the provision of care for the following reasons:
•

Children with ‘red’ features are at significant risk of serious illness and death.

•

The traffic light system would encourage the referral of children with ‘red’ features for
urgent assessment while discouraging the referral of the much larger number of children
with ‘green’ features and most children with ‘amber’ features.

•

2 hours is an existing standard for referral for face-to-face assessment by out-of-hours
providers and NHS Direct.*
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•

Fewer than 3% children undergoing remote assessment are likely to have ‘red’ features.
At present a greater proportion of children with fever undergoing assessment by NHS
Direct* are referred for urgent consultation.

GDG translation
The GDG recognised that remote assessment of symptoms and signs can be difficult as the quality of
the information provided can vary.
However, some children will need an immediate assessment in view of the serious nature of the
symptoms or combination of symptoms reported.
Other children will need an urgent face-to-face review by a healthcare professional who can examine
the child.
The GDG felt it was not appropriate to identify individual symptoms as immediately life threatening
because healthcare professionals will need to make a judgment in individual cases, based on the overall
picture described.
As a result of stakeholder feedback and to ensure clarity of the recommendation, the GDG made the
decision to combine the recommendation about which children should have an urgent face-to-face
assessment and the recommendation about the time frame within which that assessment should take
place into a single recommendation.
The GDG recognised that owing to the limitations of remote assessment, some children who are not
seriously ill will be referred for urgent face-to-face assessment based on symptoms reported but not
subsequently confirmed on examination. Nevertheless, the health economic analysis suggested that
the recommendation of a 2 hour limit for urgent assessment could save lives and would not present an
undue burden to the health service.
The GDG recognised that there have been no prognostic or validation studies on the predictive value
of symptoms reported to remote assessors in children with feverish illness. It was therefore decided to
call for research in this area.

Recommendations
The current recommendations can be found at www.nice.org.uk/guidance/ng143

Research recommendations

Number

Research recommendation
Management by remote assessment

RR3

The GDG recommends that a UK study is undertaken to determine the validity of
symptoms reported on remote assessment for children with fever. [2007]

Why this is important
Traditionally, symptomatic patients have been assessed in a face-to-face setting but
increasingly, remote assessment (for example, assessment over the telephone)
determines the urgency of the patient’s need, the level of care required and from that
the most appropriate next step for the patient. This might include referral to
emergency services, referral to acute or non-acute services or closing the call with
self-care advice/support. Clinical and cost effectiveness will only be achieved through
remote assessment if perceived need equates to actual need. There is currently a
lack of data available that demonstrate the validity of remote assessment.
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7 Management by the
non-paediatric
practitioner
Introduction
Parents or carers of young children may seek a face-to-face assessment of their feverish child or be
directed to do so following a remote assessment. There are an increasing number of professionals who
may make this assessment. These include their GP, a nurse-practitioner in a walk-in centre, a
pharmacist or an emergency department doctor. This guideline uses the term non-paediatric practitioner
for this group. The setting of the assessment, although important, is less relevant than the experience
and training of the healthcare professional undertaking the assessment. For this reason, the guideline
development group (GDG) has separated recommendations pertaining to the non- paediatric
practitioner assessment from those of the paediatric specialist. It has been assumed throughout that
both the paediatric specialist and non-paediatric practitioner have the skills required to make a clinical
assessment of a feverish child.
The initial face-to-face assessment of the feverish child is very important. The vast majority of children
presenting to the non-paediatric practitioner with fever will have a condition that can be diagnosed,
assessed and treated appropriately there and then or with simple follow-up arrangements.
In some cases, following assessment, the non-paediatric practitioner may refer the child to paediatric
services for an opinion, for further necessary investigations that cannot be carried out in primary care,
or for further treatment and care.

Fever without apparent source
A small number of children with fever will present with no obvious underlying source, and a small
number of these will have a serious illness requiring further investigation and treatment by a paediatric
specialist.
It is not always possible to distinguish serious illness from non-serious illness in the early stages of the
condition. Safety netting is therefore vital to ensure that parents/carers and clinician agree when further
care should be accessed and how. This may include, but not exclusively, a fixed appointment, formal
liaison with other parts of the health system such as out-of-hours providers, or simple advice.

Safety netting
Following a consultation and the making of a provisional diagnosis and management plan, it is good
practice for the healthcare professional to consider the following three questions:
•

If I am right, what do I expect to happen?

•

How will we know if I am wrong?

•

What should happen then?

Safety netting is not a new concept.151 It may take a number of forms, from dialogue with carer/parent
about ‘amber’ and ‘red’ symptoms and signs they should watch for, review after a set period or liaising
with other healthcare services. Good safety netting ensures continuity of care and a provision for
possible deterioration of a child.
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The GDG was unable to be prescriptive about safety netting since this will be determined by the actual
practitioner carrying out the assessment and their professional competences and the range of services
available locally. For example, a rural GP might use a different set of safety nets than a nurse working
in an urban walk-in centre when dealing with the same child.
The GDG felt that safety netting was particularly important when a child presents with ‘amber’ features
(see below), which were not felt to require automatic referral to secondary care at that time.

7.1

Clinical assessment

It is assumed that children with feverish illnesses presenting to a non-paediatric practitioner will undergo
a face-to-face clinical assessment as described in Chapter 5. The first priority is to identify any
immediately life-threatening features, including compromise of the airway, breathing, circulation and
level of consciousness. Children with feverish illness should then be assessed for the presence or
absence of symptoms and signs that predict the risk of serious illness using the traffic light system (see
Table 5.2). Finally, the healthcare professional should look for a focus of infection or other symptoms
and signs that might suggest a particular diagnosis.

Recommendations
The current recommendations can be found at www.nice.org.uk/guidance/ng143

7.2

Management according to risk of serious illness

Evidence summary
The GDG was unable to find evidence to direct the management of children with fever in terms of
referral to specialist care or care at home according to the risk of serious illness.

GDG statement
After an assessment of a febrile child has been made, the non-paediatric specialist has the following
management options:
•

If a diagnosis has been reached:

•

reassurance to parents and carers that this is a self-limiting illness

•

explanation, discussion and organising treatment options

•

home care advice and safety netting

•

refer for specialist paediatric treatment.

If no diagnosis has been reached:
•

reassurance to parents and carers that this is probably a self-limiting illness given the
absence of significant symptoms or signs

•

perform some tests to help determine the diagnosis

•

provide a safety net

•

refer for specialist paediatric assessment.

A feverish child considered to have an immediately life-threatening illness should be transferred without
delay to the care of a paediatric specialist by the most appropriate means of transport (usually 999
ambulance).

Health economics
The GDG recognised that in order to improve the NHS’s ability to detect serious illness in children, it
might be necessary to assess more, both in primary care and secondary care. The GDG also
recognised that the number of children with ‘amber’ features with no focus on infection is a small
proportion of face-to-face and remote access healthcare contacts by children with fever, and children
with ‘red’ features make up an even smaller proportion of these children. Data on this is lacking, but the
GDG consensus was that a normal GP practice will see an incidence of 1/100 children/year with ‘red’
symptoms, and a district general hospital may see three patients a week.
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Attempts at modelling this were made but the number of possible variables and lack of evidence
regarding outcomes impeded these attempts (see section11.2).

GDG translation
The GDG determined that children with fever receiving non-specialist care should be referred or allowed
home according to their risk of serious illness, as defined in the traffic light table. Children with ‘red’
features are at risk of serious illness and should usually be referred to a paediatric specialist by the
most appropriate route. Children with ‘amber’ features are at intermediate risk and should be provided
with a safety net that may also involve referral to a specialist. The decision as to what form the safety
net takes will depend on the experience, training and expertise of the non-specialist clinician. It will also
depend on the local health service configuration and the family’s social situation.
The GDG recognised that adherence to the recommendations in this section may cause changes in
referral patterns between primary and secondary care. The health economists attempted to model these
patterns but could not find sufficient evidence about current referral patterns and the associated risks.
The GDG called for research to be undertaken so that the health economic model could be populated.

Recommendations
The current recommendations can be found at www.nice.org.uk/guidance/ng143

Research recommendations
Number

Research recommendation

RR 4

The GDG recommends that research is carried out on referral patterns between
primary and secondary care for children with fever, so the health economic impact of
this and future guidelines can be estimated. [2007]

7.3

Tests by the non-paediatric practitioner

In children with fever who are not referred to hospital, the use of investigations is determined by both
pragmatic factors and clinical value. The delay in obtaining results of blood tests may preclude their use
in non-specialist care.

Review question
In children presenting to primary care with fever and no obvious focus of infection, what is the predictive
value of the following investigations in identifying children with a serious illness?
•

urinalysis

•

chest X-ray

•

pulse oximetry

•

capillary glucose.

The use of pulse oximetry and capillary glucose in the evaluation of children with fever was discussed
but no evidence was found for or against their use. The GDG was unable to make a recommendation
about these two investigations. Evidence was available regarding the use of chest X-rays and urine
testing.

Chest X-rays
The GDG considered the question whether clinical acumen plus chest X-ray is better than clinical
acumen alone in diagnosing chest infection in children aged 2 months to 59 months.

Narrative evidence
One EL 1+ systematic review (SR)152 including one randomised controlled trial (RCT) 153 investigating
the effects of chest radiography for children with acute lower respiratory infections was identified. They
found that the odds of recovery by 7 days were 1.03 (95% confidence interval [CI] 0.64 to 1.64). The
odds ratio (OR) for remaining ill at both 4 and 14 days were 0.74 (95% CI 0.45 to 1.23) and 0.82 (95%
CI 0.45 to 1.48) for the study and control group, respectively. Thirty-three percent of radiography
participants and 32% of control participants made a subsequent hospital visit within 4 weeks (OR 1.02,
95% CI 0.71 to 1.48); 3% of both radiography and control participants were
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subsequently admitted to hospital within 4 weeks (OR 1.02, 95% CI 0.40 to 2.60).

Evidence summary
There was one systematic review of chest radiographs in children who met the criteria for clinical
pneumonia, which included only one randomised controlled trial. This study of 522 children aged 2
months to 5 years demonstrated that children with clinical features of pneumonia based on the World
Health Organization (WHO) criteria were less likely to be prescribed antibiotics, more likely to be
diagnosed with bronchiolitis and had exactly the same rates of recovery, repeat attendance rates and
subsequent admission rates when compared with those children who underwent a chest X-ray.

GDG translation
The GDG felt that in the presence of clinical signs of pneumonia or bronchiolitis, a chest X-ray is of no
added diagnostic benefit in ambulatory care.

Recommendations
The current recommendations can be found at www.nice.org.uk/guidance/ng143

Urinalysis
In children with fever, urine should be tested for infection as described in Urinary Tract Infection in
Children.*

Recommendations
The current recommendations can be found at www.nice.org.uk/guidance/ng143

7.4

Use of antibiotics by the non-paediatric practitioner

There are two situations in which a GP or prescribing professional may want to give antibiotics to a child
with fever in the absence of a firm diagnosis of a bacterial infection. These are, firstly, in a child who is
not particularly unwell and where the focus of infection cannot be found or initially established, and,
secondly, in a very unwell child where the prescribing professional wants to prevent deterioration before
transfer to hospital. This guideline relates to fever in children in both circumstances. Antibiotics have
sometimes been prescribed empirically in this situation. The rationale behind this is sometimes put that
these antibiotics might treat an unapparent bacterial infection or prevent development of severe
bacterial infection (SBI). The temptation for a healthcare professional to recommend antibiotics may be
increased by parental expectations and pressure. However, inappropriate prescribing of antibiotics is a
major cause of antibiotic resistance. Antibiotics also have adverse effects, commonly rash and
diarrhoea but also severe reactions such as allergy, anaphylaxis and Stevens–Johnson syndrome.
The use of antibiotics in children without a specific bacterial infection is thus not regarded as good
clinical practice except when meningococcal disease is suspected, where immediate parenteral
benzylpenicillin is currently recommended.154

Oral antibiotics
Review question
What are the benefits and risks of giving oral antibiotics to febrile children with no known focus of
infection and no symptoms or signs of serious illness?

Narrative evidence
Three studies were found that evaluated antibiotics in children with no major focus of infection and who
were well appearing. Two were EL 2+ SRs comprising eleven and four papers, respectively. 155,156 They
examined the effect of oral and parenteral antibiotics in preventing SBI in well-appearing
*

See Urinary tract infection in children, NICE clinical guideline 54 (2007)
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children with Streptococcus pneumoniae occult bacteraemia. Fewer cases of SBIs but not bacterial
meningitis were observed to develop in those children treated with antibiotics, compared with those who
were not (P = 0.003). Furthermore, both oral and parenteral antibiotics were found to be equally effective
in preventing SBI, which resulted in extremely low rates of complications observed in both groups
(pooled OR = 1.48 in each group). Similarly, in another EL 1+ RCT157 which looked at the effect of
antibiotic treatment (amoxicillin) for acute otitis media in children between 6 months and 2 years, there
was a reduced risk of 13% in the persistence of symptoms on day 4 in the amoxicillin group compared
with the group which did not take amoxicillin (risk difference 13%, 95% CI 1% to 25%). In addition,
median duration of fever was 2 days in the amoxicillin group versus 3 days in the placebo group (P =
0.004). Analgesic consumption was also higher in the group that went without antibiotics during the first
10 days (4.1 versus 2.3 doses, P = 0.004). However, no significant difference was observed in duration
of pain or crying. No otoscopic differences were observed at days 4 and 11, and hearing tests findings
were similar in both groups at 6 weeks The researchers concluded that, since seven to eight children
aged 6–24 months with acute otitis media needed to be treated with antibiotics to improve symptomatic
outcome on day 4 in one child, the modest effect does not justify the prescription of antibiotics at first
visit.
Decreasing inappropriate antibiotic prescribing for children may also help decrease antibiotic
resistance. In Finland, after nationwide reductions in the use of macrolide antibiotics for outpatient
therapy, there was a significant decline in the frequency of erythromycin resistance among group A
streptococci.158

Evidence summary
There is some evidence that oral antibiotics may decrease the risk of developing complications in
children with Streptococcus pneumoniae occult bactaeremia, but insufficient evidence to conclude that
it prevents bacterial meningitis.
There was no significant difference between children who were treated with oral or parenteral
antibiotics.
However, over 1000 children at risk of occult pneumococcal bacteraemia would need to be treated to
possibly reduce one case of meningitis.159 There is evidence that campaigns to reduce the prescription
of oral antibiotics are associated with a reduction in antimicrobial resistance.158

Health economics
There are very wide variations at both local and national levels in both rates and costs of antibiotic
prescribing, with little evidence of associated variations in morbidity from infections. A decrease in
inappropriate prescribing might also reduce antibiotic resistance. A decrease in inappropriate antibiotic
prescribing would provide a saving in the overall NHS prescribing costs and delay antibiotic resistence.
It is also possible that reduced antibiotic prescribing might increase the need or demand for
reassessment and hospital admission of a febrile child either during surgery hours or by out-of- hours
service providers, but while it would be possible to undertake research to assess the impact on
healthcare demand (and costs and savings) of changes in antibiotic prescribing for children with
suspected SBI, the GDG did not identify relevant data on this for the guideline.

GDG translation
The vast majority of well-appearing children (97%) with fever without cause do not have occult
bacteraemia, and they will therefore not benefit from empirical oral antibiotics.
Occult pneumococccal bacteraemia is likely to be reduced markedly after conjugate pneumococcal
vaccine was introduced in the routine UK immunisation schedule in September 2006.
Even for infections such as otitis media, the modest effect does not justify the prescription of antibiotics
at first visit (number needed to treat [NNT] = 7–8).
The GDG also recognised the risks of the unnecessary prescribing of antibiotics such as adverse side
effects and the development of antimicrobial resistance. The GDG also acknowledged the possibility of
cost savings.
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Recommendations
The current recommendations can be found at www.nice.org.uk/guidance/ng143

Empirical treatment with parenteral antibiotics
Review question
When should children in primary care be treated with empirical parenteral antibiotics in an attempt to
decrease mortality or morbidity?

Narrative evidence
Two studies159,160 that reported on the effect of empirical antibiotics on reducing mortality and morbidity
were identified. An EL 2++ SR159 comprising 14 studies evaluated the effectiveness of such antibiotics
in reducing case fatality in meningococcal disease in patients of all ages. Twelve of the papers
contained information on parenteral antibiotics given before admission and outcome, of which eight
showed that there was a beneficial effect in giving parenteral antibiotics before admission and four
reported an adverse effect. Risk ratios for mortality in these studies ranged from 0.16 (95% CI
0.01 to 2.63) to 2.36 (95% CI 0.25 to 22.54). Only one study reported a statistically significant result
(risk ratio 0.35, 95% CI 0.16 to 0.80).161 Since the proportion of cases treated differed among the
reported studies (differences ranged from 15% to 59%, chi-squared for heterogeneity was 11.02 (P =
0.09), I2 = 46% [95% uncertainty interval 0% to 77%]), studies were reported and examined on an
individual basis. The reviewers could not conclude whether or not antibiotics given before admission
had an effect on case fatality. However, they stated that the data are consistent with benefit when a
substantial proportion of cases are treated.
A recent EL 2++160 case–control study that was not included in the SR was also found. The study looked
at the use of parenteral penicillin by GPs who had made the diagnosis of meningococcal disease in 26
children who died from the condition, and 132 survivors. Administration of parenteral penicillin was
associated with increased risk of death (OR 7.4, 95% CI 1.5 to 37.7). Children who received penicillin
had more severe disease on admission (median Glasgow meningococcal septicaemia prognostic score
6.5 versus 4.0, P = 0.002). The association between parenteral penicillin and poor outcome may be
because children who were more severely ill were given penicillin before admission.

Evidence summary
In meningococcal disease, the evidence cannot conclude whether or not parenteral antibiotics given
before admission have an effect on case fatality. However, the data are consistent with benefit when a
substantial proportion of cases are treated.

Health economics
Since the evidence of effectiveness is equivocal, the cost-effectiveness of parenteral antibiotics cannot
be established.

GDG translation
The GDG noted that all good-quality evidence referred to meningococcal disease and therefore looked
at meningococcal disease in great detail compared with the other SBIs. Meningococcal disease is the
leading infectious cause of mortality among children in the UK. No evidence on empirical treatment with
parenteral antibiotics was found for other conditions, including meningitis, and therefore these
conditions do not appear in the evidence tables. However, the GDG noted that current advice on
immediate treatment in primary care refers to meningitis as well as meningococcal disease.
Children with meningococcal disease may benefit from pre-admission parenteral antibiotics, especially
if most children with meningococcal disease are treated.
The GDG considers that there is insufficient evidence of effectiveness or cost-effectiveness to change
the current UK practice (to give parenteral antibiotics at the earliest opportunity). As with oral antibiotics,
the difference in costs (including consumables) should be taken into account when prescribing.
Treatment should normally be initiated with the drug with the lowest cost (taking consumables into
account).

Recommendations
The current recommendations can be found at www.nice.org.uk/guidance/ng143
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8 Management by the
paediatric specialist
Introduction
Young children with fever presenting to a paediatric specialist may be assessed initially by a nonpaediatric practitioner or they may present directly to specialist care. Those children referred by a
healthcare professional after an initial assessment are probably in a higher risk group for having a
serious illness than those who are self-referred, although some may be referred simply for the opinion
of a specialist because of uncertainty. Children who are reassessed because of parental concerns are
probably also in a higher risk group for having a serious illness. For this reason, the recommendations
have been separated into the assessment made by the non-paediatric practitioner and by the paediatric
specialist. It has been assumed that both the paediatric specialist and non-paediatric practitioner have
the skills required to make a clinical assessment of a feverish child. However, it has also been assumed
that the paediatric specialist will have the training to perform, and access to, some investigations that
may be necessary to complete the assessment of some febrile children. Almost all the tests and initial
management considered in this chapter are part of the standard package of routine care for children
with suspected severe bacterial infection (SBI) referred for specialist paediatric management. The
guideline has reviewed the evidence of effectiveness for each intervention individually. In cases where
the clinical benefit of a specific test or intervention has not been established, the recommendation is
that these tests should not be performed, thus increasing the potential cost-effectiveness of care in this
setting.

8.1

Clinical assessment

It is assumed that children with feverish illnesses presenting to paediatric specialist care will be
assessed or reassessed using the ‘traffic light’ features described in Chapter 5. In addition to looking
for these features, the clinician will look for a focus of infection or other symptoms and signs that might
suggest a particular diagnosis.

Recommendations
The current recommendations can be found at www.nice.org.uk/guidance/ng143

8.2

Children less than 3 months old

Although fever in the young infant is relatively uncommon, when it occurs there is a higher risk of SBI
than in later life. Hospital Episode Statistics suggest that the incidence of the serious illnesses defined
in this guideline are 19,316 per 100,000 for infants less than 3 months old in England, compared with
1400 per 100,000 for all children less than 5 years old. The neonate is at risk of rapidly developing
infection because of a relatively poorly developed immune system and of permanent disability,
especially from meningitis. Babies born preterm or with low birthweight are particularly vulnerable.
The infections may be those acquired from the mother at the time of delivery (e.g. group B
streptococcus), or hospital- or community-acquired infections. Rarely, -devastating infections such as
disseminated herpes simplex may present in the neonatal period. The host response to these infections
and those presenting later in early infancy is fairly non-specific. For this reason, the GDG decided to
provide separate recommendations for this group.

Narrative evidence
The studies suggested that SBI, particularly bacterial meningitis and urinary tract infection (UTI), are
more common in the first 3 months than later in childhood. Among a series of infants in this age group
with fever, the incidence of SBI lies in the range 6–10%.108,162,163
Three EL 2+ studies108,162,164 and an EL 2+ meta-analysis163 were found suggesting that neither clinical
examination alone nor any single test is able to identify those with SBI. However, clinical assessment
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and investigations combined can help to identify those infants more likely to have SBI. These babies
appear ill to the clinician and/or have one or more abnormal test results from the following:
•

white blood cell count (WBC) > 15 × 109/litre

•

urine microscopy > 10 WBC per high power field (hpf)

•

cerebrospinal fluid (CSF) with > 8 WBC per hpf or positive gram stain

•

if diarrhoea is present more than 5 WBC per hpf in stool.

Another meta-analysis152 of febrile infants less than 3 months old studied the usefulness of chest Xrays. This showed that chest radiographs were normal in 361 infants without respiratory signs. However,
of 256 infants with one or more respiratory sign, 85 (33.2%) had positive chest radiographs for
pneumonia. Signs included tachypnoea more than 50 breaths/minute, rales (crackles), rhonchi
(wheeze), coryza, grunting, stridor, nasal flaring and cough.

GDG translation
Because young infants with fever are at relatively high risk of SBI (especially meningitis) which cannot
be predicted by clinical features alone, the guideline development group (GDG) concluded that, on the
basis of clinical effectiveness and cost-effectiveness, all febrile infants less than 3 months old require
basic investigation as well as observation. This is not a change to usual clinical practice for this patient
group. Those in the high-risk groups (neonates and those appearing unwell or with WBC < 5 × 109/litre
or > 15 × 109/litre) should also be investigated for meningitis and receive empirical parenteral antibiotics,
since they have the highest risk of infection. The GDG was unable to recommend a specific cut-off level
for C-reactive protein (CRP), but expected paediatric specialists to use the CRP result as part of their
overall assessment of a child with fever.

Recommendations
The current recommendations can be found at www.nice.org.uk/guidance/ng143

8.3

Children aged 3 months or older

This section was partially updated in 2013.
Investigation by the paediatric specialist
Young children with fever will present to the paediatric specialist in three groups. The first group will
appear well, with no symptoms or signs of serious illness, the vast majority of these children having
viral or self-limiting illnesses (children with only ‘green’ symptoms/signs). A few of these children will
have bacterial infections but they will not be identifiable by clinical assessment alone. This is particularly
true of children less than 3 months of age and for this reason their management by the paediatric
specialist is covered in a dedicated section of this chapter (section 8.2). Information is required
regarding which serious illnesses occur in well-appearing children with fever, together with evidence of
which investigations may help to identify these children.
A second group of children will arrive appearing very unwell with symptoms and signs of serious illness
(mostly ‘red’ symptoms/signs) and will often be given immediate empirical antibiotic treatment.
The final group comprises those children with fever displaying symptoms and/or signs which may
indicate the presence of a serious illness (one or more ‘amber’ or ‘red’ symptoms/signs). Few
investigations will give results quickly enough to definitively identify serious illness in this group. For
example, bacterial cultures will identify those with bacterial meningitis or bacteraemia but these results
take 24–36 hours to become available. Treatment for these conditions should not be delayed until these
results are available. It may be that identification of serious infection comes from a combination of signs
and symptoms as well as simple tests such as WBC, etc. Markers of inflammation (e.g. WBC, CRP)
may help to identify children with serious illness.
One controversial area is occult bacteraemia. Well-appearing children with fever can have bacteria in
their blood, often pneumococcus. Most of these children will clear the bacteria without any antibiotic
treatment, whereas a few will go on to develop significant sequelae, such as persistent bacteraemia
and meningitis. Most information on this condition is from the USA and Australia, with little if any from
the UK. In the USA, meningococcal disease occurs much less frequently than in the UK. A raised WBC
has been used in the USA to identify those at increased risk of occult bacteraemia; however, in the UK
this might not detect cases of meningococcaemia, as only one-third of cases have a raised WBC on
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presentation. US data on the prevalence and causes of occult bacteraemia need to be viewed cautiously
and UK data sought. The pattern of occult pneumococcal bacteraemia is also likely to change in the UK
in 2006–07 following the introduction of conjugate pneumococcal vaccine to the childhood immunisation
schedule.

Review question
In a febrile child what is the predictive value of the following in detecting serious illness?
•

WBC

•

absolute neutrophil count (ANC)

•

CRP

•

procalcitonin (PCT)

•

erythrocyte sedimentation rate (ESR)

•

urinalysis

•

lumbar puncture

•

chest X-ray

•

combination of those above.

Narrative evidence
White blood cell count
Nine studies166–174 evaluating WBC as a diagnostic marker for serious illness were found. The age
ranges for these studies were birth to 16 years but in seven studies the upper limit was 36 months (age
range mode: 3–36 months). Conditions studied were serious bacterial infection (SBI), meningococcal
disease (MCD), bacterial meningitis, occult bacterial infection (OBI) and bacterial pneumonia. The cutoff value for WBC ranged from 15 to 17.1 × 109/litre. The ranges of performance of WBC as a marker
of the presence of these serious illnesses were reported as sensitivity 20–76%, specificity 58–100%
and relative risk (RR) 1.5–5.56.
Although one EL II study168 did demonstrate a ‘perfect’ specificity of 100% with a WBC of
> 15 × 109/litre identifying all children with SBI, the next highest result was 77%. Another EL II study175
demonstrated an increased prevalence of occult bacteraemia with increasing height of fever and
increasing WBC, but this was a US study conducted before the introduction of the conjugate
pneumococcal vaccine, recently added to the UK childhood immunisation programme. These data are
therefore likely to be less useful now.
One EL II prospective cohort study176 looked at the combination of WBC > 20 × 109/litre combined with
fever > 39°C in identifying ‘occult pneumonia’ (i.e. those with no clinical evidence of pneumonia) in
children less than 5 years old. Between 26% and 30% of children with both these features had
pneumonia on chest X-ray.

Absolute neutrophil count
Three EL II studies169–171evaluating absolute neutrophil count (ANC) were found. Two looked at children
aged 1–36 months169,171 and one at children aged 3–36 months.170 The studies evaluated markers to
identify SBI and OBI or to differentiate invasive bacterial infection from localised bacterial or viral
infection.170 The cut-off values for ANC were 10.2,169 10.6170 and 9.6 × 109/litre.170 The ranges of
performance of ANC in identifying SBI were reported as sensitivity 50–71%, specificity 76–83% and RR
1.5–6.4.

Sepsis and meningitis
In children greater than 3 months old, PCT was found to have a significantly better diagnostic
performance than CRP or WBC in identifying sepsis, septic shock and meningitis. PCT is also excellent
in discriminating between viral and bacterial, and localised and invasive, bacterial infections. There was
variation in the cut-off values used for PCT in the studies, with 2 ng/ml being most commonly reported
as the best cut-off for distinguishing these groups. PCT was also found to perform better than CRP in
identifying bacterial infection in children who had developed fever less than 12 hours prior to
presentation. However, the authors added that since the negative predictive value of PCT is not always
100%, it cannot be considered a gold standard and a normal PCT level could conceivably falsely
reassure clinicians.165

Lower respiratory tract infection
Six of the studies looked at PCT as a marker for bacterial lower respiratory tract infection (LRTI) in
children. Of these, three found PCT to be more effective than either CRP or WBC in differentiating
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bacterial from viral LRTI, whereas the other three studies found PCT to be of little value. This
inconsistency may have been due to difficulty and differences in the confirmation of bacterial LRTI and
also confounded by the use of antibiotics prior to measurement of PCT. PCT is known to fall rapidly
once a bacterial infection is appropriately treated compared with CRP, which will fall more slowly and
may even rise initially.165

Fever without localising signs
In another EL II study,178 the authors reported the results of PCT assessed in children with fever without
localising signs. Children treated with antibiotics during the preceding 2 days were excluded. PCT was
more sensitive (93% versus 79%) but less specific (74% versus 79%) than CRP for predicting SBI
(bacteraemia, pyelonephritis, lobar pneumonia and meningitis) in children with fever without apparent
source.
In addition to this systematic review,165 one prospective EL II cohort study167 studied 72 children 1– 36
months old with fever without apparent source. Eight (11.1%) children had SBI (one pneumonia, two
meningitis, four septicaemia/occult bacteraemia, two pyelonephritis), In identifying SBI in this group,
PCT at a cut-off value of 2 ng/ml showed a sensitivity of 50% and a specificity of 85.9%. In comparison,
at a cut-off of 50 mg/litre, CRP showed a sensitivity and specificity of 75% and 68.7% respectively, while
the Yale Observation Score had a sensitivity of 87.5% and specificity of 67.2%.

Chest X-ray
The diagnostic performance of chest X-ray in children with fever without apparent source (FWS) in
relation to WBC is described above. In addition, one EL 1b SR179 and one EL II prospective cohort
study180 were found that examined the diagnostic performance of chest radiography in differentiating
bacterial and viral pneumonia in children.
The SR looked at five studies which used credible reference standards for identifying bacterial and viral
infection. The authors considered identification of a bacterial pneumonia to be a positive test and of a
viral pneumonia to be a negative test. As a result of heterogeneity in the studies, the authors could not
report on comparable measures of diagnostic accuracy for each of the five studies. Rather, the
researchers calculated likelihood ratios (LRs) for each study, as a measure of clinical usefulness of the
chest X-ray. Commenting that LRs between 0.5 and 2.0 are rarely clinically useful, they reported no
LRs outside these levels in the studies reviewed. The authors concluded that no clinically useful degree
of accuracy had been demonstrated with regard to differentiating bacterial from viral pneumonia using
chest radiography.
In an EL II study180 of children admitted to hospital with community-acquired pneumonia, those with
bacterial pneumonia had a significantly higher incidence of alveolar infiltrates compared with those with
exclusively viral disease (72% versus 49%, P = 0.001). In children with exclusively interstitial infiltrates,
half had bacterial infection and half viral.

Evidence summary
In children older than 3 months with fever without apparent source who appear well, 5% will have a
bacterial infection, likely to be UTI or pneumonia. Occult bacteraemia is not often seen in the UK and is
likely to decrease with the introduction of the universal pneumococcal vaccination. The currently
available tests (CRP, PCT and WBC) do not improve the detection of SBI in this group, compared with
features from the Yale Observation Score (YOS).
WBC and ANC perform less well than either CRP or PCT in helping to identify the presence of SBI. A
combination of temperature > 39°C and a WBC.> 20 × 109/litre does, however, have a high specificity
for occult pneumonia. Evidence is conflicting regarding the performance of chest radiography in
differentiating bacterial and viral pneumonia in children but, at best, it has limited clinical usefulness.
Few studies were found looking at the usefulness of markers of bacterial infection in the management
of children with fever without apparent source presenting to the paediatric specialist who were
considered sufficiently unwell that intravenous anti-bacterial treatment should be initiated empirically.

GDG translation
‘Green’ group
Because tests such as CRP, PCT and WBC do not improve the detection of SBI in this group, the GDG
concluded that routine blood tests on well-appearing children with fever are not justified. This would not
change current practice since well-appearing children over 3 months old with fever rarely have blood
tests in the UK at present. In contrast, there is a significant risk of UTI in this group and only by testing
the urine will this be identified.

‘Amber’ and ‘Red’ groups
Although PCT is more sensitive than CRP in identifying sepsis and meningitis in young children with
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fever, the GDG did not feel that this difference was sufficient to recommend PCT over CRP, potentially
changing current UK practice. The GDG noted that there was only limited evidence on the use of PCT
in children with fever without apparent source, and they decided to call for more research in this area.
In children with no symptoms or signs of pneumonia, a combination of temperature
> 39°C and a WBC > 20 × 109/litre has a high specificity for bacterial pneumonia and therefore the GDG
concluded that a chest X-ray is indicated in this small group of children. In children considered
sufficiently unwell to require empiric antibiotics, the GDG acknowledged that the result of a CRP or
WBC would not influence immediate management. However, they should be measured as an aid to
ongoing management of this group.

Procalcitonin and C-reactive protein
Introduction
A review question comparing procalitonin (PCT) and C-reactive protein (CRP) was outlined as new
evidence had become available since the 2007 guideline was published.
PCTCRP are found in the bloodstream and the levels of both increase in response to the presence of
bacterial infection, but not (or less so) to viral illness. This response starts approximately 6 hours after
the start of infection with PCT and 12 hours afterwards for CRP. The tests are used to differentiate
between viral and bacterial infections, and to determine the seriousness of bacterial infection.

Review question
The clinical question set out on the scope asks for: ’The predictive value of pro-calcitonin and/or Creactive protein markers.’ This translates into the following review question “What is the predictive value
of procalcitonin compared to C-reactive protein for detecting serious illness in fever without apparent
source in children under 5?”

Overview of review
In the 2007 guideline the use of CRP was recommended, but not the use of PCT. A research
recommendation was outlined stating the need for studies comparing PCT and CRP. The focus of this
question was to review the literature comparing PCT and CRP.
A literature search was undertaken from 2005 onwards. A total of 594 studies were identified. In
addition, studies included in the 2007 guideline were reviewed for inclusion in the updated guideline.

Description of included studies
A total of 16 observational studies were included in this review (Galetto-Lacour et al., 2003; Guen et al.,
2007; Lacour et al., 2001; Thayyil et al., 2005; Manzano et al., 2011; Olaciregui et al., 2009; Andreola
et al., 2007; Maniaci et al., 2008; Hsaio et al, 2006; Berger et al, 1996; Isaacman et a, 2002; Pratt et al,
2007 ; Pulliam et al, 2001; Gomez et al, 2010; Luaces-Cubells et al, 2012; Woelker et al, 2012). Fifteen
of these assessed CRP and ten assessed PCT. Eight of these studies directly compared CRP with PCT
(Galetto-Lacour et al., 2003; Guen et al., 2007; Lacour et al., 2001; Thayyil et al., 2005; Manzano et al.,
2011; Olaciregui et al., 2009; Andreola et al., 2007; Luaces-Cubells et al, 2012). Six studies included
CRP but not PCT (Hsaio et al, 2006; Berger et al, 1996; Gomez et al, 2010; Isaacman et a, 2002; Pratt
et al, 2007; Pulliam et al, 2001). Two studies examined PCT only (Maniaci et al., 2008; Woelker et al,
2012). Fourteen studies were prospective studies and two were retrospective (Olaciregui et al., 2009;
Gomez et al., 2010). All the studies investigated populations with suspected bacterial illness.
Six studies (Guen et al., 2007; Olaciregui et al., 2009; Isaacman et al, 2002; Pratt et al, 2007; Pulliam
et al, 2001; Gomez et al, 2010) investigated the same infection (bacteremia); the rest assessed a range
of infections. Five studies carried out subgroup analyses. Andreola (2007) performed a subgroup
analysis by duration of evolution of fever. Lacour (2001) split the results by age (younger than12 months
and 12 months or older). Manzano (2011) reported separate results for children who had normal urine
analysis. Pratt (2007) examined differences between children who presented less than 12 hours after
becoming febrile and those who presented more than 12 hours after becoming febrile. Luaces-Cubells
(2012) examined result for children who presented 8 hour or less after fever had started. Two studies
reported results of combined tests of PCT and CRP (Guen et al., 2007; Lacour et al., 2001).
A range of gold standard tests were then undertaken to confirm diagnosis in each child. Prevalence of
bacterial illness ranged from 0.6% to 29% across studies. Reported average age ranged from 4 days
to 36 months.
Further information is shown in the evidence tables.

Evidence profile
The GRADE profiles presented show results of included studies for the review question.
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•

Table 8.1 – GRADE findings for comparison of different procalcitonin thresholds

•

Table 8.2 – GRADE findings for comparison of different C-reactive protein thresholds

•

Table 8.3 – GRADE findings for comparison of combined procalcitonin and C-reactive
protein thresholds

Table 8.1 GRADE findings for comparison of different procalcitonin thresholds
Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value (95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Quality
Negative
likelihood
ratio
(95%
confidence
interval)

Bacteremia, pyelonephriitis, pneumonia, bacterial meningitis, sepsis, bone infections. Prevalence = 23%
0.5 ng/ml
1
N = 408
(Andreol
a et al,
2007)

73.4 (63 to
82)

76 (71 to
81)

48 (40 to
56)a

91 (87, 94)a 3.1
3.9)b

(2.5, 0.4
0.5)b

(0.2, Very
Low

64 (53 to
74)

90 (86 to
93)

65 (55 to
75)a

89 (85, 93)a 6.2
9.0)b

(4.4, 0.4
0.5)b

(0.3, Very
Low

48 (38 to
58)

97 (94 to
98)

80 (70 to
91)a

86 (82 to
90)a

1 ng/ml
1
N = 408
(Andreol
a et al,
2007)
2 ng/ml
1
N = 408
(Andreol
a et al,
2007)
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13.6 (7.4 to
25.3)b

0.5 (0.4 to
0.7)b

Very
Low

Feverish illness in children
Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value (95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

Not
reported

Not
reported

Not
reported

Very
Low

0.1 (0.0 to
0.3)b

Low

Fever < 8 hours
1 ng/ml
1
N = 45
(Andreol
a et al,
2007)

86
(Not 100
(Not Not
reported)
reported)
reported

Bacteraemia, pyelonephritis, lobar pulmonary condensation. Prevalence = 22.6%
0.9 ng/ml
1
N = 124
(Lacour
et
al,
2001)

93 (77 to 78 (69
99)
86)

to 55 (41
70)a

to 97
(94 to 4.2 (2.9 to
101)a
6.3)b

< 12 months of age
1
N = 80
(Lacour
et
al,
2001)

94
(Not 87
(Not 68
(Not 98
(Not Not reported Not
reported)
reported)
reported)
reported)
reported

Very
low

90
(Not 62
(Not 41
(Not 96
(Not Not reported Not
reported)
reported)
reported)
reported)
reported

Very
low

> 12 months of age
1
N = 44
(Lacour
et
al,
2001)

Bacteremia, pyelonephritis, pneumonia, mastoiditis and retropharyngeal abscess. Prevalence = 29%
0.5 ng/ml
1
N = 99
(GalettoLacour
et
al,
2003)

93 (77 to 74 (62
99)
84)

to 60 (46, 74)a 96
101)a

(91, 3.6
5.5)a

(2.4, 0.1 (0.0 to
0.4)

Low

Bacteremia, bacterial meningitis, sepsis, UTI, pneumonia, gastroenteritis, cellulitis. Prevalence = 23.6%
≥0.5ng/ml
1
N = 347
(Olacireg
ui et al,
2009)

63 (52 to 87 (83
74)
91)

to 59 (48
70)

to 89
93)

to 35 (19
51)

to 99
to100)

(85 to 4.8 (3.5 to
7.0)b

0.4 (0.3 to
0.5)b

Low

Bacteremia/sepsis. Prevalence = 0.6%
> 0.5 ng/ml
1
N = 347
(Olacireg
ui et al,
2009)

86
to100)

(58 93 (90
96)
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Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value (95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

98 (90 to
100)

1.4 (1.2 to
1.6)

0.1 (0.0 to
0.8)

Low

0.2 (0.1 to
0.7)

Low

Bacteremia, UTI and bacteremia/UTI . Prevalence = 13%
0.13 ng/ml
1
N = 234
(Maniaci
et
al,
2008)

97 (81 to
100)

30 (24 to
38)

17 (11 to
23)

Bacteremia, UTI, bacteremia/UTI, bacterial pneumonia. Prevalence = 18%
0.12 ng/ml
1
N = 234
(Maniaci
et
al,
2008)

95 (83 to
99)

26 (20 to
32)

22 (16 to
28)

96 (85 to
99)

1.3 (1.1 to
1.4)

Bacteremia, UTI, pneumonia and bacterial meningitis. Prevalence = 16%
> 0.2 ng/ml
1
N = 328
(Manzan
o et al,
2011)

85 (74 to
92)

70 (68 to
71)

36 (31 to
39)

96 (93 to
98)

2.8 (2.3 to
3.2)

0.2 (0.1 to
0.4)

Low

9 (5 to 10)

99 (98 to
100)

3.0 (1.8 to
3.3)

0.2 (0.0 to
0.7)

Low

Children with normal urine analysis only
> 0.2 ng/ml
1
N = 262
(Manzan
o et al,
2011)

88 (54 to
98)

71 (69 to
71)

Bacterial pneumonia, bacterial meningitis, septicaemia and pyelonephritis. Prevalence = 1.1%
> 500 ng/ml (> 0.5 ng/l)
1
(Thayyil
et
al,
2005)

N = 72

88 (65 to
110)b

50 (38 to
62)b

18 (6
30)2

to 97 (91 to
103)b

1.8 (1.2 to
2.5)b

0.3 (0.0 to
1.6)b

Very
Low

86 (77 to
94)b

31 (6 to 56)b 93 (87 to
100)b

3.6 (1.4 to
8.9)b

0.6 (0.3 to
1.2)b

Very
Low

86.4±0.05

13.8 ±0.26

4.19

0.49

Low

> 2000 ng/ml (> 2 ng/l)
1
(Thayyil
et
al,
2005)

N = 72

50 (15 to
85)b

Bacteremia. Prevalence = 3.2%
≥ 2 ng/ml (± IC 95%)
1 (Guen N = 215
et
al,
2007)

57.1 ±0.37
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98.1 ±0.06
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Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value (95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

Invasive bacterial infections: Bacterial bacterial meningitis, occult bacteremia and sepis. Prevalence = 1.7%
≥ 0.5 ng/mL
1
N = 868
(LuacesCubells
et
al,
2012)

0.87 (0.60
to 0.98)

0.83 (0.81 to 0.09 (0.05 1.00 (0.99 5.15 (4.04 0.16 (0.04 Low
0.86)
to 0.14) a
to 1.00) a
to 6.66) a
to 0.58) a

0.87 (0.60
to 0.98)

0.91 (0.88 to 0.14 (0.08 1.00 (0.99 9.13
0.92)
to 0.23) a
to 1.00) a
(6.84
12.18) a

0.73 (0.45
to 0.92)

0.92 (0.89 to 0.14 (0.07 0.99 (0.99 8.72 (5.97 0.29 (0.13to Low
to 0.23) a
to 1.00) a
to 12.73) a
0.67) a
0.93)

0.60 (0.32
to 0.84)

0.95 (0.94 to 0.19 (0.09 0.99 (0.98 12.80 (7.65
0.97)
to 0.33) a
to 1.00) a
to 21.41) a

≥ 0.9 ng/mL
1
N = 868
(LuacesCubells
et
al,
2012)

to

0.15 (0.04 Low
to 0.54) a

≥ 1 ng/mL
1
N = 868
(LuacesCubells
et
al,
2012)
≥ 2 ng/mL
1
N = 868
(LuacesCubells
et
al,
2012)

0.42 (0.23 Low
to 0.78) a

Serious bacterial infections: Bacterial bacterial meningitis, occult bacteremia and UTI. Prevalence = 8.3%
≥ 0.2 ng/mL
1
N = 155
(Woelker
et
al,
2012)

1.0 (0.72 to 0.41 (0.33 to 0.13 (0.08 1.0 (0.92 to
to 0.22) a
1.0) a
1.0)
0.49)

1.69 (1.47 NC
to 1.94) a

Very
low

≥ 0.26 ng/mL
1
N = 155
(Woelker
et
al,
2012)

0.92 (0.62
to 1.0)

0.64 (0.55 to 0.19 (0.11 0.99 (0.93 2.57 (1.96 0.12 (0.02 Very
0.72)
to 0.31) a
to 1.0) a
to 3.37) a
to 0.80
low

0.85 (0.54
to 0.97)

0.64 (0.55 to 0.19 (0.10 0.98 (0.92 2.56 (1.84 0.23 (0.06 Very
low
0.72)
0.32) a
to 1.0) a
to 3.55) a
to 0.83) a

≥ 0.3 ng/mL
1
N = 155
(Woelker
et
al,
2012)

CI confidence interval, UTI urinary tract infection
a
Estimates and confidence intervals were calculated by the NCC-WCH technical team.
b
Confidence intervals were calculated by the NCC-WCH technical team.
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Table 8.2 GRADE findings for comparison of different C-reactive protein thresholds
Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value (95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
likelihood
ratio
(95%
confidence
interval)

Quality

Bacteremia, pyelonephritis, pneumonia, bacterial meningitis, bone infections, sepsis. Prevalence = 23%
20 mg/l
1
N = 408
(Andreol
a et al,
2007)

88 (80 to
94)

61 (55 to
66)

40 (34 to
47)a

95 (91 to
98)a

2.3 (1.9 to
2.6)b

0.2 (0.1 to
0.3)b

Very
Low

71 (61 to
80)

81 (76 to
85)

53 (44 to
66)a

90 (87 to
94)a

3.8 (2.9 to
4.9)b

0.4 (0.3 to
0.5)b

Very
Low

46 (36 to
57)

95 (92 to
97)

72 (60 to
83)a

85 (82 to
89)a

8.7 (5.1 to
14.1)b

0.6 (0.5 to
0.7)b

Very
Low

0.1 (0.0 to
0.4)b

Low

40 mg/l
1
N = 408
(Andreol
a et al,
2007)
80 mg/l
1
N = 408
(Andreol
a et al,
2007)

Bacteraemia, pyelonephritis, lobar pulmonary condensation. Prevalence = 22.6%
40 mg/l
1
N = 124
(Lacour
et
al,
2001)

89 (72 to
98)

75 (65 to
83)

96 (92 to
100)a

51 (37 to
65)a

3.6 (2.5 to
5.2)b

< 12 months of age
1
N = 80
(Lacour
et
al,
2001)

94
(Not 84
(Not 63
(Not 98
(Not Not
reported)
reported)
reported)
reported)
reported

Not reported Very
low

80
(Not 59
(Not 91
(Not 36
(Not Not
reported)
reported)
reported)
reported)
reported

Not reported Very
low

> 12 months of age
1
N = 80
(Lacour
et
al,
2001)

Bacteremia, pyelonephritis, pneumonia, bacterial meningitis and deep abscess. Prevalence = 29%
40 mg/l
1
N = 99
(GalettoLacour
et
al,
2003)

79 (65 to
94)

79 (69 to
88)

61 (45 to
76)
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90 (83 to
98)

3.7 (2.3 to
6.0)

0.3 (0.1 to
0.5)

Low
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Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value (95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
likelihood
ratio
(95%
confidence
interval)

Quality

Bacteremia, bacterial meningitis, sepsis, UTI, pneumonia, gastroenteritis, cellulitis. Prevalence = 23.6%
≥ 20 mg/l
1
N = 347
(Olacireg
ui et al,
2009)

64 (54 to
74)

84 (80 to
88)

55 (45 to
65)

88 (84 to
92)

4.0 (2.9 to
5.5)b

0.4 (0.3 to
0.6)b

Low

59 (48 to
70)

89 (85 to
93)

63 (52 to
74)

83 (87 to
91)

5.4 (3.6 to
7.9)b

0.5 (0.4 to
0.6)b

Low

≥ 30 mg/l
1
N = 347
(Olacireg
ui et al,
2009)

Bacteremia, UTI, pneumonia and bacterial meningitis. Prevalence = 16%
> 17.7 mg/l
1
N = 328
(Manzan
o et al,
2011)

94 (96 to
98)

69 (67 to
69)

37 (34 to
39)

98 (96 to
100)

3.0 (2.6 to
3.2)

0.1 (0.0 to
0.2)

Low

8 (5 to 9)

99 (98 to
100)

2.9 (2.4 to
3.5)

0.2 (0.1 to
0.4)

Low

Children with normal urine analysis only
> 17.7 mg/l
1
N = 262
(Manzan
o et al,
2011)

88 (54 to
98)

70 (69 to
70)

Bacterial pneumonia, bacterial meningitis, septicaemia and pyelonephritis. Prevalence = 11.1%
> 50 mg/l
1
(Thayyil
et
al,
2005)

N = 72

75 (45 to
105)b

69 (57 to
80)b

23 (7
39)b

to 96 (90 to
102)b

2.4
4.1)b

(1.4 0.4 (0.1 to
1.2)b

Very
Low

Bacteremia/sepsis. Prevalence = 0.6%
> 30 mg/l
1
N = 347
(Olacireg
ui et al,
2009)

56 (32 to
80)*

74 (69 to
79)

10 (4 to 16) 95 (97 to
99)

2.2
(Not 0.6
(Not Very
reported)
reported)
Low

64.8±0.07

3.8±0.22

1.21

Bacteremia. Prevalence = 3.2%
≥ 40 mg/l (± IC 95%)
1 (Guen N = 215
et
al,
2007)

42.8±0.37
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97.2±0.06

0.88

Low
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Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value (95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
likelihood
ratio
(95%
confidence
interval)

Quality

Bacteraemia, urinary tract infection. Prevalence = 10.3%
> 2 mg/l
1 (Hsiao N = 387
et
al,
2006)

100 (89 to
100)

29 (24 to
34)

74 (69 to
79)

26 (22 to
31)

1.4 (1.3 to
1.5)

-

Very
Low

84 (70 to
94)

54 (49 to
60)

50 (45 to
55)

50 (45 to
55)

1.9 (1.6 to
2.3)

0.27 (0.13 to Very
Low
0.57)

51 (31 to
67)

80 (76 to
84)

23 (16 to
34)

77 (72 to
81)

2.6 (1.8 to
3.8)

0.6 (0.4 to
0.8)

> 5.2 mg/l
1 (Hsiao N = 387
et
al,
2006)
> 9.8 mg/l
1 (Hsiao N = 387
et
al,
2006)

Very
Low

Pneumonia, urinary tract infection, bacteraemia, bacterial meningitis, cellulitis, septic arthritis,
osteomyelitis, otitis media, bacterial gastroenteritis. Prevalence= 23.9%
> 20 mg/l
1
N = 138
(Berger
et
al,
1996)

83.3 (70.096.7

67.0 (57.776.4)

43.9 (31.056.7)

92.9 (86.898.9)

2.53 (1.823.50)

0.25 (0.11- Modera
0.56)
te

3.1 (2.1 to
4.5)

0.3 (0.1 to
1.0)

Very
low

99.3 (98.5 10.7 (6.3 to 0.4 (0.1 to
to 99.6)
18.0)
0.9)

Very
low

Occult bacteremia, bacterial meningitis, UTI. Prevalence = 0.9%
20 g/l
1
N = 1018 73.9 (53.5 74.8 (72 to
(Gomez
to 87.5)
77.5)
et
al,
2010)

3 (1 to 5)

100 (99 to
100)

70 g/l
1
N = 1018 69.6 (49.1 93.8 (92.1 9 (2 to 15)
(Gomez
to 89.4)
to 95.1)
et
al,
2010)
Occult bacteremia, UTI, Pneumonia. Prevalence = 14.3%
3 mg/dl
1 (Pratt N = 119
et
al,
2007)

88 (62 to
98)

68 (58 to
76)

0.31 (19 to
46)

97 (89 to
100)

2.7 91.96 to 0.17 (0.05 to Very
3.80)
0.64)
Low

71 (44 to
89)

84 (75 to
100)

43 (25 to
63)

94 (87 to
98)

4.5 (2.6 to
7.8)

5 mg/dl
1 (Pratt N = 119
et
al,
2007)
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0.35 (0.17 to Very
Low
0.73)
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Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value (95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
likelihood
ratio
(95%
confidence
interval)

Quality

59 (33 to
81)

87 (79 to
93)

43 (24 to
65)

93 (85 to
97)

4.6 (2.4 to
8.8)

0.47 (0.27 to Very
0.83)
Low

67 (24 to
94)

74 (58 to
86)

28 (5 to 52) 94 (85 to
102)

2.6 (1 to
5.2)

0.4 (0.1 to
1.4)

Very
Low

50 (14 to
86)

92 (78 to
98)

50 (10 to
90)

92 (84 to
101)

6.5 (1.7 to
22.3)

0.5 (0.2 to
1.2)

Very
Low

33 (6 to 76) 97 (85 to
100)

67 (13 to
120)

90 (82 to
99)

13 (1.8 to
88.4)

0.7 (0.4 to
1.2)

Very
Low

100 (72 to
100)

63 (50 to
75)

32 (17 to
48)

100 (98 to
101)

2.7 (1.7 to
3.8)

0.0 (0.0 to
6.8)

Very
Low

82 (48 to
97)

79 (67 to
88)

41 (20 to
61)

96 (91 to
101)

4 (2.1 to
6.9)

0.2 (0.1 to
0.8)

Very
Low

73 (40 to
93)

81 (69 to
89)

40 (19 to
61)

94 (88 to
101)

3.8 (1.9 to
7)

0.3 (0.1 to
0.9)

Very
Low

94 (91 to
98)

3.3 (2.2 to
4.8)

0.5 (0.3 to
0.7)

Low

95 (86.1 to
99)

8.3 (3.8 to
27.3)

0.2 (0.1 to
0.6)

Low

7 mg/dl
1 (Pratt N = 119
et
al,
2007)
3 mg/dl < 12 hours
1 (Pratt N = 45
et
al,
2007)
5 mg/dl
1 (Pratt N = 45
et
al,
2007)
7 mg/dl
1 (Pratt N = 45
et
al,
2007)
3 mg/dl > 12 hours
1 (Pratt N = 74
et
al,
2007)
5mg/dl
1 (Pratt N = 74
et
al,
2007)
7 mg/dl
1 (Pratt N = 74
et
al,
2007)

Occult bacteremia, UTI, Pneumonia. Prevalence = 11.3%
4.4 mg/dl
1
N = 256
(Isaacma
n et al,
2002)

63 (43 to
82)

81 (76 to
87)

30 (18 to
43)

Occult bacteremia, UTI, Pneumonia. Prevalence = 18%
7 mg/dl
1
N = 77
(Pulliam
et
al,
2001)

79 (49 to
94.2)

91 (79.8 to
96)

65 (38.3 to
85.8)
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Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value (95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
likelihood
ratio
(95%
confidence
interval)

Quality

Invasive bacterial infections: Bacterial meningitis, occult bacteremia & sepis. Prevalence = 1.7%
≥ 20 mg/L
1
N = 868
(LuacesCubells
et
al,
2012)

0.80 (0.52 0.66 (0.63 0.04 (0.02 0.99 (0.98 2.36 (1.80
to 0.96)
to 0.69)
to 0.07) a
to 1.00) a
to 3.09) a

0.30 (0.11 to Low
0.83) a

0.47 (0.21 0.83 (0.80 0.05 (0.02 0.99 (0.98 2.72 (1.55
to 0.73)
to 0.85)
to 0.10) a
to 0.99) a
to 4.76) a

0.64 (0.40 to Low
1.03) a

0.33 (0.12
to 0.62)

0.95 (0.93
to 0.96)

0.10 (0.04 0.99 (0.98 6.45 (2.98
to 0.23) a
to 0.99) a
to 13.97) a

0.70 (0.49 to Low
1.01) a

0.33 (0.12
to 0.62)

0.96 (0.94
to 0.97)

0.13 (0.05 0.99 (0.98 8.16 (3.71
to 0.28) a
to 0.99) a
to 17.93) a

0.70 (0.49 to Low
0.99) a

≥ 40 mg/L
1
N = 868
(LuacesCubells
et al,
2012)
≥ 80 mg/L
1
N = 868
(LuacesCubells
et al,
2012)
≥ 91 mg/L
1
N = 868
(LuacesCubells
et al,
2012)

CI confidence interval, UTI urinary tract infection
a
Estimates and confidence intervals were calculated by the NCC-WCH technical team.
b
Confidence intervals were calculated by the NCC-WCH technical team.
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Table 8.3 GRADE findings for combined procalcitonin (PCT) and C-reactive protein (CRP) tests
Number Number Sensitivity
of
of
(95%
studies children confidence
interval)

Specificity
(95%
confidence
interval)

Positive
predictive
value
(95%
confidence
interval)

Negative
predictive
value (95%
confidence
interval)

Positive
likelihood
ratio
(95%
confidence
interval)

Negative
Quality
likelihood
ratio
(95%
confidence
interval)

Bacteraemia, pyelonephritis, lobar pulmonary condensation. Prevalence = 22.6%
PCT 0.9 ng/ml or CRP 40 mg/l
1
N = 124
(Lacour
et
al,
2001)

96 (82 to
100)

67 (56 to
76)

46 (33 to
58)a

98 (95
101)a

6.5 ±0.37

98.2 ±0.06

to 2.9 (2.2 to
3.9)b

0.1 (0.0 to
0.4)b

Low

0.46

Low

Bacteremia. Prevalence = 3.2%
PCT ≥ 2ng/ml and/or CRP ≥ 40mg/l
1 (Guen N = 215
et
al,
2007)

71.4 ±0.33

61.4±0.07

1.85

CRP C-reactive protein, PCT procalcitonin
a
Estimates and confidence intervals were calculated by the NCC-WCH technical team.
b
Confidence intervals were calculated by the NCC-WCH technical team.

Comparison of PCT and CRP
The section below provides a comparison of the reported results for PCT and CRP.
A plot of all the sensitivity and specificity points reported in the included studies is shown in Figure
8.1. Based on these, the predicted receiver operating characteristic (ROC) curves have been
generated for each test. However, this is only a descriptive plot and not a formal meta-analysis.
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Figure 8.1 Plot of all reported sensitivities and specificities for PCT and CRP (1a-c Andreola 2007; 2a-c Hsiao
2006; 3 Guen; 4 Maniaci 2008; 5 Mazano; 6 Pulliam 2001; 7 Isaacman; 8 Gomez; 9 Berger 1996; 10a-b
Thayyil 2005; 11 Lacour 2001; 12 Galetto-Lacour 2003; 13 Olaciregui 2009; 14 Pratt 2007; 15 - LuacesCubells, 2012 ; 16 - Woelker, 2012).

Next, a meta-analysis was undertaken for each test. In order to reduce bias only the eight studies that
directly compared PCT and CRP were included and a single point estimate from each study. The results
of these are shown in Table 8.4. These show that both tests predict a high area under curve (greater
than 0.8) on the ROC curve, with a figure higher than 0.8 suggesting a useful test, and only small
differences between the tests. The summary sensitivity results show both tests are moderately useful,
although PCT performs slightly better. The summary specificity result shows both tests have moderate
specificity, with PCT performing slightly better. However, the confidence intervals around these point
estimates range from low to high predictive value, which suggests uncertainty in the findings. In addition,
there was a high level of heterogeneity between studies in terms of how conditions were classified as
serious or not and the setting where the study was undertaken, which limits the use of these results.
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Table 8.4 Summary of results of meta-analysis of studies of PCT and CRP
PCT result (95% CI)

CRP result (95% CI)

Number of studies

8

8

ROC area, AUROC

0.87 (0.84 to 0.90)

0.83 (0.79 to 0.86)

Sensitivity

0.80 (0.68 to 0.88)

0.80 (0.69 to 0.88)

Specificity

0.80 (0.71 to 0.87)

0.74 (0.68, 0.79)

Positive likelihood ratio

4.1 (2.9 to 5.7)

3.1 (2.5 to 3.7)

Negative likelihood ratio

0.25 (0.16 to 0.38)

0.27 (0.18 to 0.42)

Inconsistency (I-square)

96 (94 to 99)

92 (85 to 97)

AUROC area under the receiver operating characteristic curve, CI confidence interval, CRP C-reactive protein, PCT
procalcitonin, ROC receiver operating characteristic

The results of the meta-analysis are further summarised in Figure 8.2 shown below. The hierarchical
summary receiver operating characteristic (HSROC) is the summary ROC curve. Individual studies are
shown as circles, which are proportion to the study sample size. The 95% prediction region is where
the ROC curve could vary and the 95% confidence region is where the summary point estimate could
vary.
Figure 8.2 Predicted ROC curve with confidence intervals for PCT and CRP
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Evidence statements
The following definitions have been used when summarising the levels of sensitivity, specificity,
positive predictive value (PPV) and negative predictive value (NPV):
•

High – 90% and above

•

Moderate – 75% to 89%

•

Low – 74% or below

C-reactive Protein
Fifteen studies of moderate to very low quality examining different combinations of bacterial illness were
included in the review. The results showed that CRP has moderate sensitivity and specificity. A level
below 20 mg/ml was needed to maximise sensitivity and a level above 80 mg/ml is needed to maximise
specificity.

Procalcitonin
Ten studies of low to very low quality examining different combinations of bacterial illness were included
in the review. The results showed that PCT has moderate sensitivity and specificity. A level below 0.5
ng/ml is needed to maximise sensitivity and a level above 2 ng/ml is needed to maximise specificity.

Comparison of procalcitonin with C-reactive protein
Eight studies of low to very low quality comparing PCT and CRP were included in the review.
One study of very low quality evidence had a population with 23% prevalence of bacteremia,
pyeonephritis, pneumonia, bacterial meningitis, bone infection and sepsis. Procalcitonin showed low
sensitivity and moderate specificity at 0.5 ng/ml; low sensitivity and high specificity at 1 ng/ml; and low
sensitivity and high specificity at 2 ng/ml. C-reactive protein showed moderate sensitivity and low
specificity at 20 mg/l; low sensitivity and moderate specificity at 40 mg/l; and low sensitivity and high
specificity at 80 mg/l.
One study of low quality evidence had a population with 29% prevalence of bacteremia, pyelonephritis,
pneumonia, mastoiditis and retropharyngeal abscess. Procalcitonin showed high sensitivity and low
specificity at 0.5 ng/ml. C-reactive protein showed moderate sensitivity and moderate specificity at 40
mg/l.
One study of low quality evidence had a population with 23.6% prevalence of bacteremia, meningitis,
sepsis, UTI, pneumonia, gastroenteritis and cellulitis. Procalcitonin showed low sensitivity and
moderate specificity at a cut-off of 0.5 ng/ml or more. C-reactive protein showed low sensitivity and
moderate specificity at a cut-off of 20 mg/l or more: it also showed low sensitivity and moderate
specificity at a cut-off of 30 mg/l or more.
One study of low quality evidence had a population with 16% prevalence of bacteremia, UTI, pneumonia
and bacterial meningitis. Procalcitonin showed moderate sensitivity and low specificity at a cut-off
greater than 0.2 ng/ml. C-reactive protein showed high sensitivity and low specificity at a cut- off of 17.7
mg/l or more.
One study of very low quality evidence had a population with 11.1% prevalence of bacterial pneumonia,
bacterial meningitis, septicaemia and pyelonephritis. Procalcitonin showed moderate sensitivity and low
specificity with a cut-off greater than 500 ng/ml but it showed low sensitivity and moderate specificity at
a cut-off greater than 2000 ng/ml. C-reactive protein showed moderate sensitivity and low specificity at
a cut-off greater than 50 mg/l.
One study had a population with 0.6% prevalence of bacteremia and sepsis. Procalcitonin showed
moderate sensitivity and high specificity at a cut-off greater than 0.5 ng/ml. Evidence for this finding was
of low quality. C-reactive protein showed low sensitivity and low specificity at a cut-off greater than 30
mg/l. Evidence for this finding was of very low quality.
One study of low quality evidence had a population with 3.2% prevalence of bacteremia. Procalcitonin
showed low sensitivity and moderate specificity at a cut-off of 2 ng/ml or more. C-reactive protein
showed low sensitivity and low specificity at a cut-off of 40 mg/l or more.
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One study of low quality had a population with 1.7% prevalence of bacterial meningitis, occult
bacteremia and sepis. Procalcitonin showed moderate sensitivity and high specificity at a cut-off of
0.9 ng/ml or more. C-reactive protein showed moderate sensitivity and low specificity at a cut-off of 20
mg/l or more.

Combined procalcitonin with C-reactive protein
One study of low quality evidence had a population with 22.6% prevalence of bacteremia,
pyelonephritis, lobar pulmonary consolidation. Combined PCT or CRP tests showed high sensitivity and
low specificity at 0.9 ng/ml and 40 mg/l respectively.
One study of low quality evidence had a population with 3.2% prevalence of bacteremia. Combined
PCT and CRP tests showed low sensitivity and low specificity at a cut-off of 2 ng/ml or more and 40
mg/l or more respectively.

Health economic evidence statements
No new health economic studies were identified and no significant changes to costs were identified.
Therefore, no health new economic evaluation was undertaken for this question (see Evidence to
Recommendations below for the GDG’s view of why an additional analsyis was not required).
An economic evaluation was undertaken in the previous guideline to assess the cost effectiveness of
using CRP versus using PCT to investigate the presence of SBI in children without apparent source
(see Appendix D). Health economic evaluation was required since PCT is not routinely used. All other
diagnostic tests are offered on the NHS and are part of the usual package of tests for children over 3
months where SBI is suspected. The results indicated that under certain assumptions CRP is both less
costly and more effective than PCT in correctly diagnosing and ruling out SBI in children with fever
without apparent source (FWS). However, the results were sensitive to the prevalence of SBI. CRP no
longer dominated PCT when the prevalence of SBI was over 27%, keeping all the other baseline
assumptions constant. Nevertheless, given the lack of robust evidence underpinning these baseline
assumptions, the analysis cannot support the replacement of CRP with PCT at present. The GDG has
recommended more research on the performance characteristics of CRP and PCT in children with
feverish illness of uncertain cause.

Evidence to recommendations
Relative value placed on the outcomes considered
The GDG stated that the overarching aim of the guideline was the early and accurate detection of
serious illness in children with fever. This allows for suitable treatment to begin, which will then reduce
mortality and morbidity. Diagnostic tests are part of this process.

Consideration of clinical benefits and harms
The GDG members stated that, to their knowledge, the evidence presented was accurate and complete.
The GDG highlighted that the new data showed that both CRP and PCT were moderately useful
diagnostic tests. The GDG members noted that the data comparing CRP and PCT showed a statistical
difference in favour of PCT. However, they were also aware of the small absolute difference, low quality
of the data and heterogeneity between the studies in terms of settings and populations. Furthermore,
the GDG highlighted that while CRP was routinely available in secondary care within the NHS, no one
was aware of PCT being used outside a research setting in the NHS for children. CRP and PCT are
rarely available in primary care and any child who was unwell enough to require a CRP or PCT test
should be immediately referred to a paediatric specialist.
The GDG discussed if there were any situations in which PCT would be more beneficial than CRP. The
main focus of this was early detection of bacterial illness, as PCT levels increase earlier in response to
infection than CRP. However, the evidence suggested that few children are taken to an emergency
department within 6 hours of a fever starting.
Based on its assessment of the data, the GDG concluded that no clinically important difference between
PCT and CRP could be identified, and therefore that CRP should still be recommended and PCT should
not. Furthermore, the GDG decided that no change was needed concerning when a CRP test should
be ordered.
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The GDG examined the use of CRP and PCT test results together. The GDG concluded that the
evidence showed that there was little additional benefit from using the tests together compared with
usnig each on its own and there was no clinical reason for doing so.
The GDG debated if specific cut-offs for CRP could be recommended. The evidence suggested a level
above 80 mg/ml would maximise specificity and a level lower than 20 mg/ml would maximise sensitivity.
However, the GDG highlighted that there was known variation between laboratories. Furthermore, the
GDG emphasised that the test results should not be used in isolation to decide clinical action, but should
be used in conjunction with other results and a clinical assessment. Therefore, the GDG decided not to
make recommendations on specific cut-offs for CRP.

Consideration of health benefits and resource uses
It was highlighted that CRP costs approximately £3 per test compared to £25 per test for PCT. In
addition, CRP is currently available across England, whereas PCT is only used in a few research
settings and more widespread use would require substantial training. The GDG concluded that given
there was no clear clinical advantage to using PCT compared with CRP in children presenting with fever
then it was not cost effective.

Quality of evidence
Evidence was of moderate to very low quality. There were a number of common issues which influenced
the quality of evidence including: differing study populations; lack of blinding; not all subjects receiving
reference tests; and imprecision of results caused by small sample sizes. Furthermore, there was
heterogeneity between studies in terms of the settings where tests were undertaken and how conditions
were classified as serious or non-serious.
The GDG noted that the study by Guen (2007) appeared to be an outlier. The possible reasons for this
were discussed; these included the fact that occult bacteremia was being investigated and that tests
were carried out within 3 hours of presentation on the children who were found to have SBI. However,
the GDG concluded that even if this study was excluded it would not change its recommendations.

Other considerations
Equalities
No equality issues were raised in relation to this question.

Health economics
An economic evaluation was undertaken to assess the cost effectiveness of using CRP versus using
PCT to investigate the presence of SBI in children without apparent source (see Appendix D). Health
economic evaluation was required since PCT is not routinely used. All other diagnostic tests are offered
on the NHS and are part of the usual package of tests for children over 3 months where SBI is
suspected. The results indicated that under certain assumptions CRP is both less costly and more
effective than PCT in correctly diagnosing and ruling out SBI in children with FWS. However, the results
were sensitive to the prevalence of SBI. CRP no longer dominated PCT when the prevalence of SBI
was over 27%, keeping all the other baseline assumptions constant. Nevertheless, given the lack of
robust evidence underpinning these baseline assumptions, the analysis cannot support the replacement
of CRP with PCT at present. The GDG has recommended more research on the performance
characteristics of CRP and PCT in children with feverish illness of uncertain cause.

Recommendations
The current recommendations can be found at www.nice.org.uk/guidance/ng143

Research recommendations
Number

Research recommendations
Diagnosis

RR 5

The GDG recommends that a UK study of the performance characteristics and costeffectiveness of procalcitonin versus C-reactive protein in identifying serious bacterial
infection in children with fever without apparent source be carried out. [2007].
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Why this is important
Many young children with fever appear well with no symptoms or signs of serious
illness. The vast majority of these children will have self-limiting illnesses. However,
a few will have serious bacterial infections which may not be identifiable by clinical
assessment alone. Investigations that help to identify these children with serious
bacterial infections could lead to prompt antibiotic treatment, which may improve their

outcome. These investigations need to be both sensitive and specific so that
most serious bacterial infections are identified and so that antibiotics are not
given to children who don't need them. The inflammatory markers C-reactive
protein and procalcitonin have shown varying performance characteristics for
identifying bacterial infection in a variety of populations. If either or both were
found to be sensitive and specific for identifying serious bacterial infection in
children with fever without apparent source, there would be evidence for their
more widespread use. The cost effectiveness of this approach would need to
be calculated.

Viral co-infection
Only a minority of young children with fever have bacterial infections. The rest are presumed to have
viral infections, although these are rarely confirmed and mostly do not need treatment. If it were possible
to identify those children with definite viral infections, this might help identify those at low risk of serious
illness. However, if bacterial infection co-existed with viral infection then differentiating between serious
and non-serious illness would not be helped by identifying those with viral infection.

Review question
What is the incidence of co-existing bacterial infection in a child presenting with fever in which a virus
(e.g. influenza or RSV) is detected (with a rapid test)?

Narrative evidence
Three EL 3 retrospective studies181–183 which investigated co-existing bacterial infection in children with
respiratory syncytial virus (RSV) infection were found. One retrospective cohort181 investigated the
prevalence of co-existing SBI in 178 children less than 8 weeks old with proven RSV infection and fever.
Those children with RSV were over five times more likely to have an increased work of breathing
compared with those who were RSV negative (RR 5.1, 95% confidence interval [CI] 2.9 to 8.9). The
other two retrospective cross-sectional studies investigated children with influenza virus182 and RSV
respiratory tract infection.183 The odds of any SBI were 72% less in children who tested positive for
influenza than in those who did not (odds ratio [OR] 0.28, 95% CI 0.16 to 0.48). 182 Febrile RSV-positive
infants had a lower rate of bacteraemia compared with febrile RSV-negative infants (1.1% versus 2.3%).
Similarly, none of the febrile children with RSV respiratory tract infection tested had positive
cerebrospinal cultures, but urinary tract infection was found in 14% of those less than 3 months old and
8.4% of those over 3 months old.183

Evidence summary
The incidence of SBI is lower in feverish children with proven RSV or influenza infections compared
with those in whom viral investigations are negative. However, SBI, especially UTI and influenza/RSV,
infections can co-exist.

GDG translation
Since children with proven viral infection still have a risk of SBI (although this was reduced compared
with children without proven viral infection), the GDG felt that they should be assessed for serious illness
in the same way as other children. Those with no features of serious illness should have urine tested,
while those with features of serious illness should be assessed by a paediatric specialist. Given that
rapid detection of viral illness (such as influenza or RSV infection) does not exclude a co- existing SBI,
the GDG recognised that the use of these tests is not an efficient use of scarce healthcare resources.

Recommendations
The current recommendations can be found at www.nice.org.uk/guidance/ng143

Observation in hospital
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Children with fever are often observed in hospital for a period of time to help differentiate those with
serious illness from those with non-serious illness. This observation usually involves the repeated
measurement of ‘vital signs’ such as heart rate, respiratory rate and temperature, as well as repeated
assessments of the child to look for the development of any clinical features that would give cause for
concern. Investigations, if indicated, can also be done and their results sometimes obtained during a
period of observation.

Review question
In a child with fever what are the benefits, if any, of a period of observation on an assessment facility?

GDG statement
The GDG found limited research to show the overall benefits of a period of observation in the paediatric
assessment unit of the child with fever, in terms of cases of serious illness identified, hospital admission,
morbidity, mortality and recovery. Delphi consensus (see section 3.2) was sought in an attempt to
answer the question as to whether or not observation itself can help to differentiate feverish children
with non-serious and serious illness. In addition, the Delphi panel were asked to decide how long such
a period of observation should be.

Delphi statement 5.1
A period of observation in hospital (with or without investigations) as part of an assessment can help
differentiate minor from serious bacterial illness (such as bacterial meningitis or pneumonia) in a young
child who has a fever without obvious cause.
1 to 3

4 to 6

7 to 9

Don’t know

0

6 (12%)

44 (85%)

2 (4%)

Missing

Total

Median

52

8

Delphi statement 5.2
The period of observation in a hospital to help differentiate minor from serious illness in a young child
over 3 months of age with fever without obvious cause should be approximately:
1 to 3

4 to 6

7 to 9

Don’t know

Missing

Total

Median

1 (2%)

3 (6%)

26 (50%)

10 (19%)

12 (23%)

52

6

There was 85% agreement (consensus achieved) for Statement 5.1 but no consensus reached for
Statement 5.2.

GDG translation
The GDG accepted that Delphi consensus agreeing that a period of observation of young children with
fever in hospital was useful in differentiating those with minor illness from those with serious illness. The
GDG believes that this period of observation is likely to be cost-effective for the NHS since the cost of
observation is outweighed by savings from preventing unnecessary diagnostic tests from being
undertaken in children with minor illness. The GDG acknowledged that no evidence was found nor
consensus reached to determine the ideal duration of such a period of observation. Since febrile infants
less than 3 months of age have an increased risk of SBI which can be missed by observation alone,
the guideline does not suggest observation alone in this age group.

Recommendations
The current recommendations can be found at www.nice.org.uk/guidance/ng143

Response to antipyretic medication
This section was partially updated in 2013.
It has been suggested that response to antipyretic medication may help differentiate serious from nonserious illness in febrile children. This could occur in two ways:
•

a difference in the response to antipyretics being reflective of the seriousness of the
underlying condition
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•

improved clinical appearance.

Decrease in fever after antipyretics
Some healthcare professionals think that a decrease in fever with antipyretic therapy indicates a lower
likelihood of serious bacterial infection (SBI), and that a lack of response makes an SBI more likely. In
contrast to this, other healthcare professionals fear that giving antipyretics to reduce fever in febrile
children may make the detection of serious illness more difficult as the high fever and other symptoms
of SBI is ‘masked’ by antipyretics. Evidence about fever response to antipyretics in children with both
serious and non-serious illness would be useful to help in the assessment of these children.

Improved clinical appearance after antipyretics
Antipyretics may also improve the child’s general condition. Many healthcare professionals feel that
clinical review of a febrile child 1–2 hours after they have been given antipyretics improves the ability
to differentiate between serious and non-serious illness. The antipyretic and analgesic effect of
antipyretics may lead to the improvement of features which may suggest serious illness (e.g. irritability,
tachycardia, etc.). If this improvement in features occurred only in those with non-serious illness, this
would help to identify these children. However, if this improvement also occurred in children with serious
illness, then these children may not have their illness identified correctly.
Evidence about improved clinical appearance after antipyretics would be useful to help in the
assessment of children and would also be relevant to the use of observation in febrile children.

Updated review for 2013
Review question
The clinical question outlined in the scope asks for ’The predictive value of the clinical response to
paracetamol or NSAIDs’ (non-steroidal anti-inflammatory drugs). This translated to a review question
of: “What is the predictive value of the clinical response to paracetamol or NSAIDs?”

Description of included studies
Eight studies were identified (Torrey et al, 1984; Baker et al, 1989; Yamamoto et al, 1987; Mazur, 1989
et al; Weisse et al, 1987; Baker et al, 1987; Mazur et al, 1994; Bonadio et al, 1993), including four used
in the 2007 guideline.
Five of the studies were prospective (Torrey et al., 1984; Baker et al., 1989; Yamamoto et al., 1987;
Weisse et al., 1987; Baker et al., 1987) and three were retrospective (Mazur et al., 1989; Mazur et al.,
1994; Bonadio et al., 1993). Two used the same dataset (Mazur et al., 1989; Mazur et al., 1994). All of
the studies were undertaken in hospital settings in the USA, and the most recent was undertaken in
1994. All studies focused on differentiating bacterial illness from other illnesses. All studies reported on
change in temperature, four reported on change in febrile state and one reported on change in
symptomology. Studies used different definitions of fever, disease and timing of follow-up. The majority
of studies used paracetamol (acetaminophen), with aspirin being used when paracetamol had already
been administered (this reflects the age and setting of the studies as this is not acceptable practice in
the UK). The dosage of paracetamol used was either 10 or 15 mg/kg. The age of children ranged up to
17 years in one study, but the majority were 2 years or younger.

Evidence profile
The GRADE profiles presented show results of included studies for the review question. .
Table 8.5 GRADE findings of response to antipyretics by children with bacterial or non-bacterial illnesses.
Number of
studies

Number of children
Serious disease
(∆ ℃ [SD], n)

Effect
Not serious
disease (∆ ℃ [SD],
n)

Quality

Relative
(95% confidence
interval) (MD and
Standardised MD)
(95% confidence
interval)

Absolute
mean
difference

0.2 (NS)

-

Final symptoms score – Yale Observation Score
Baker
et
al, 1989

7.5, (+/- 1.4), n=15

7.7, (+/- 2.2), n=135
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Change in symptoms – Yale Observation Score
Baker
et
al, 1989

-3.8 (+/- 3.2), n=15

-1.6 (+/- 2.5), n=135

2.2 (P < 0.001)

-

Very
low

-

Very
low

Change in temperature °C between serious and non-serious disease
Torrey et
al, 1984

-1.32, - , n=16

Baker
et
al, 1989

-1.7,
n=15

Yamamoto
et al, 1987

-1.606 (+/- 0.722),
n=17

-1.639 (+/- 0.705),

Mazur et
al, 1989

-1.0 (+/- 0.6),

-1.5 (+/- 0.5),

N=34

N=68

Weisse et
al, 1987

1.48°F, -, n=17

Baker
et
al, 1987

1.3 (+/- 0.8), n= 62

(+/-

0.8),

-1.05, - , n=239

0.27 (P = 0.14)

-1.6, (+/- 0.6), n=135

SMD -0.16 (-0.69 to
+0.37)

-

Very
low

SMD 0.05 (-0.45 to
+0.54)

-

Very
low

SMD 0.92 (0.49 to
1.36)

-

Very
low

1.16°F, -, 1n=6

0.32°F (P = 0.37)

-

Very
low

1.0 (+/- 0.6), n= 234

SMD -0.46 (-0.75 to
-0.18)

-

Very
low

N=216

P < 0.01 against all
groups
Mazur et
al, 1994

-1.0, (+/- 0.6, n=34

-1.2, (+/- 0.6), n=450

SMD -0.33 (-0.68 to
+0.02)

-

Very
low

Bonadio et
al, 1993

-1.40, -, n=59

-1.44, -, n=59

0.04 (NS)

-

Very
low

Final temperature C between serious and non-serious disease

Number of
studies

Number of children

Effect

Quality

Serious disease
(∆ ℃ [SD], n)

Not serious
disease (∆ ℃ [SD],
n)

Relative
(95% confidence
interval) (MD and
Standardised MD)
(95% confidence
interval)

Absolute
mean
difference

Torrey et
al, 1984

38.8, - , n=16

38.8, - , n=239

(P = 0.46)

-

Very
low

Baker
et
al, 1989

38.5 (SD +/- 0.6),
n=15

38.4 (SD +/- 0.6),
n=135

(NS)

-

Very
low

SMD 0.17 (-0.37 to
+0.70)

Change in febrile state
Yamamoto
et al, 1987

15 of 17

180 of 216

RR 1.06 (0.88 to 1.27)

-

Very
low

Mazur et
al, 1989

18 of 34

62 of 68

Univariate OR = 9.2
(95% CI 2.7 to 32.0)

-

Very
low

-

Very
low

Multivariate OR = 9.4
(95% CI 2.6 to 34.2)
Weisse et
al, 1987

4 of 35

10 of 65

RR 0.74 (0.25 to 2.20)
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Mazur et
al, 1994

18 of 34

335 of 450

RR 0.71 (0.52, 0.98)
Univariate OR = 2.6
(95% CI 1.3 to 5.2)

-

Very
low

Multivariate OR = 3.4
(95% CI 1.6 to 7.3)
CI confidence interval, MD mean difference, NS non-significant, OR odds ratio, RR relative risk, SD standard deviation, SMD
standard mean difference

Evidence statements
One study found no difference in the Yale Observation Score between children with bacterial illness
and those without bacterial illness following treatment with antipyretics. However, the same study did
find a significant difference in the change in Yale Observation Score before and after treatment between
the groups. The evidence for this finding was of very low quality.
Three studies found that temperature was reduced more in children with bacterial illness compared with
children without bacterial illness after antipyretics were administered. Three other studies found no
difference in temperature reduction in children with bacterial illness compared with children without
bacterial illness after antipyretics (paracetamol or ibuprofen) were administered. A further two studies
that analysed the same dataset found temperature was reduced less in children with bacterial illness
compared with children without bacterial illness after antipyretics were administered. The quality of
evidence was very low.
Two separate studies that analysed the same dataset found that the proportion of children who
responded to antipyretics (paracetamol or ibuprofen) was lower in children with bacterial illness
compared with children without bacterial illness. Two other studies found no difference in the proportion
of children who responded to antipyretics. This evidence was very low quality.

Health economics profile
No health economic studies were identified and no health economic analysis was undertaken for this
question as it did not consider the effectiveness of alternative interventions.

Evidence to recommendations
Relative value placed on the outcomes considered
The GDG stated that the overarching aim of the guideline was the early and accurate detection of
serious illness in children with fever. This allows for suitable treatment to begin, which will then reduce
morbidity and mortality.

Consideration of clinical benefits and harms
The GDG members stated that, to their knowledge, all the relevant available evidence had been
reviewed.
The GDG believed that some healthcare professionals think that a faster or greater decrease in
temperature after antipyretics would suggest that a serious illness is less likely. The GDG concluded
that this is not supported by evidence.
The GDG found evidence from one study showing that if a child’s Yale Observation Score was
measured before and after the use of antipyretics, the clinical features may have resolved in those
without serious illness. As the traffic light system contains many of the same features as the YOS, the
GDG believed that reassessment after antipyretics may help differentiate those with and without serious
illness. However, the GDG concluded that more research should be undertaken on this before any
recommendation could be made.
The GDG considered the possibility that antipyretics, by reducing symptoms, might ‘mask’ the severity
of a serious illness. The GDG concluded that there was insufficient evidence to make a conclusion on
this matter. The GDG stated that this question should be a priority for future research.
However, the GDG was concerned that the recommendation not to use response to antipyretics as a
diagnostic test could lead to children not being regularly reassessed, as often this was done to see if a
child had responded to antipyretics. The GDG was worried that this could lead to unnecessary delays
in treatment for children with serious illnesses. Therefore, the GDG added a caveat to the
recommendation stating that a child admitted to hospital with any amber or red features on the traffic
light table needed be regularly assessed to ensure their condition had not worsened.
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Consideration of health benefits and resource uses
The GDG emphasised that antipyretics were considerably cheaper than any formal diagnostic test.
However, as the GDG concluded that antipyretics were of no diagnostic value, switching to antipyretics
from diagnostic tests would not be a cost-effective option for the NHS.

Quality of evidence
The available evidence was of very low quality due to poor study design. In addition, heterogeneity
between studies in terms of definitions of fever, disease, dosage of antipyretics, age of children and
timing of follow-up made comparison of outcomes difficult.
The studies were also relatively old and in many cases did not reflect what would be considered safe
practice in the UK, especially in relation to giving Aspirin to children as this would not be used in the
UK.

Other considerations
No equalities issue were identified in relation to this question.

Recommendation
The current recommendations can be found at www.nice.org.uk/guidance/ng143

Research recommendation
Number

Research recommendations
Antipyretics

RR 6

The GDG recommends that studies are conducted in primary care and secondary
care to determine whether examination or re-examination after a dose of antipyretic
medication is of benefit in differentiating children with serious illness from those with
other conditions. [2007]

Why this is important
Antipyretic medications are widely used in primary and secondary settings by parents
and healthcare professionals. Children may therefore present to healthcare facilities
having had a dose of antipyretics. Furthermore, the child's response to antipyretic
drugs may be used as an indication of severity of illness, the rationale being that
those with milder illness will either show greater improvement in condition or a greater
reduction in their fever than children with more serious illnesses. However, it is not
clear if such changes in condition are a valid and reliable method of differentiating
children with serious illness from those with less serious conditions.

8.4

Immediate treatment by the paediatric specialist

Some children with fever have life-threatening serious illness which requires immediate treatment to
improve their chances of survival. These treatments will be:
•

directed against the causative organism (antibiotics, aciclovir)

•

directed against the consequences of the infection, such as shock or respiratory failure
(intravenous fluids, oxygen)

•

directed against the inflammation caused by the infection (corticosteroids).

Many of these immediate treatments are endorsed in paediatric advanced life support courses and are
therefore commonly used in the UK. Specific guidance for the immediate treatment of suspected
meningococcal disease was also considered.

Review question
For children with symptoms and signs of a serious illness what immediate treatments improve their
outcome?
Evidence of the effect of the following interventions in the treatment of serious illness was looked for:
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•

intravenous fluids

•

steroids

•

antibiotics

•

aciclovir

•

oxygen.

Intravenous fluids
Narrative evidence
Two systematic reviews (SRs) and three randomised controlled trials (RCTs) which looked at the use
of intravenous fluids as immediate treatments were identified.
The first EL 1++ SR190 evaluated three RCTs investigating the effect of maintenance fluid volumes in
meningitis. Maintenance fluid was calculated as 100 ml/kg per day given for the first 10 kg body weight
of the child, 50 ml/kg for the second 10 kg, and 20 ml/kg for over 20 kg. This was given intravenously
for the first 48 hours for all three studies. The maintenance fluid volumes were compared with restricted
fluid volumes 60% of the initial maintenance fluids. All three studies investigated both children and
adults with acute bacterial meningitis. Pooling of the results of all three trials showed no significant
difference between deaths in the maintenance and restricted fluid groups (RR 0.82, 95% CI 0.53 to
1.27). However, the risk of long-term neurological sequelae (spasticity, hemiparesis/hemiplegia, visual
impairment and response to sound) was found to be significantly lower in the maintenance fluid group
compared with the restricted fluid group (RR 0.42, 95% CI 0.20 to 0.89).
The second EL 1+ SR191 involving 30 RCTs quantified the effect on mortality of administering either
human albumin or plasma protein fraction during the management of 1419 critically ill patients. All
patients were reported to have been critically ill as a result of hypovolaemia (state of decrease in the
volume of blood plasma, which is characteristic of shock) due to trauma, surgery, burns or
hypoalbuminaemia. The risk of death was 1.68 times more in the albumin group compared with the
plasma protein group when the results of all the trials were summarised and pooled together (RR 1.68,
95% CI 1.26 to 2.23).
Three studies of which one was an EL 1++192 study and two EL 1+ studies50,193 were also found. The
first RCT192 EL 1++ compared the effect of fluid resuscitation with albumin or saline on mortality in both
children and adults in the intensive care unit (n = 6997). There was no significant difference in the risk
of death in the albumin group compared with the saline group (P = 0.87). At 28 days, there was still no
difference in either group in the number of participants that remained in the ICU or hospital (P = 0.09
and 0.10, respectively). These researchers concluded that there was no appreciable difference in the
survival times of either group.
The second RCT50 evaluated the efficacy of normal saline and colloid (polymer from degraded gelatine
in saline [Haemaccel]) intravenous fluid in restoration of circulating volume in children aged 0–12 years
with septic shock. The median volume of fluid needed for initial resuscitation was significantly higher in
the saline group compared with the gelatine group: 50 ml/kg (range 20–108) versus 30 ml (range 20–
70) (P = 0.018). However, there was no difference in the time taken for resuscitation between the groups
(P = 0.41).
The third RCT193 determined whether moderate oral fluid restriction (nasogastric tube at 60% of normal
maintenance volumes) or intravenous fluid (half-normal saline + 5% dextrose at 100% of normal
maintenance volumes at full maintenance volumes) would result in a better outcome, for 346 children
with bacterial meningitis, for the first 48 hours of treatment. There was no appreciable reduction in the
risk of death or neurological sequelae in either group (P = 0.11).193
A fourth EL 2+ case–control study11 investigated 143 children under 17 years who died from
meningococcal diseases matched by age with 355 survivors from the same region of the country. The
aim of the study was to determine whether suboptimal management in hospital contributed to poor
outcome in children admitted with meningococcal disease. Inadequacies in fluid therapy in terms of too
little versus adequate fluid therapy (OR 2.5, 95% CI 1.4 to 4.7, P < 0.004) and inadequate inotropes
(OR 5.8, 95% CI 2.3 to14, P < 0.001) were significantly associated with death.
A further retrospective cohort study of children who presented to local hospitals with septic shock
reviewed shock reversal (defined by return of normal systolic blood pressure and capillary refill time)
and outcome. Shock reversal was successfully achieved in 24 (26%) children, which was associated
with 96% survival and a nine-fold increased odds of survival (OR 9.49, 95% CI 1.07 to 3.89). Shock
reversal was achieved by both fluid boluses and the early use of inotropes. 194
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Evidence summary
Many of the papers in the evidence table referred to maintenance intravenous therapy for bacterial
meningitis, a subject that is outside the scope of this guideline. The GDG decided to address only
studies that dealt with intravenous fluids for immediate resuscitation. Resuscitation with intravenous
fluids in children with fever and signs of circulatory insufficiency is associated with lower mortality.
Failure to administer sufficient intravenous fluids in children with meningococcal disease and septic
shock is associated with higher risk of mortality. There is insufficient evidence to recommend colloid
over crystalloid fluid and vice versa.

Health economics
The GDG recognises that there is a substantial cost difference, with crystalloids being considerably
cheaper than colloids.

GDG translation
The GDG concluded that children with fever and signs of circulatory insufficiency have reduced mortality
when given intravenous fluid resuscitation. Current practice would be to give a bolus of 20 ml/kg. The
GDG recognises that there is unresolved debate about the relative merits of crystalloid and colloid fluids
for this purpose. There remain concerns about the risks of infection from blood products, such as
albumin. From a health economics perspective the GDG would favour the use of crystalloids. The GDG
was aware that there is particular debate about the relative merits of albumin and crystalloid in the initial
treatment of meningococcal disease, but making a recommendation on this issue was considered
beyond the scope of this guideline.

Recommendations
The current recommendations can be found at www.nice.org.uk/guidance/ng143

Steroids
Narrative evidence
One EL 1+ SR195 which looked at 18 RCTs investigating the effect of adjuvant corticosteroids on
mortality, severe hearing loss and neurological sequelae, in the treatment of children and adults with
acute bacterial meningitis was found. Overall, the number of participants who died was significantly
smaller in the corticosteroid group compared with the placebo group: 8.5% versus 11.6% (RR 0.76,
95% CI 0.59 to 0.97). However, this effect on mortality was not seen in the subgroup of children (RR
0.95, 95% CI 0.65 to 1.37).
The administration of corticosteroids before or with the first dose of antibiotics was associated with a
decreased risk of hearing loss. This was also evident for children with Haemophilusinfluenzae type b
meningitis (RR 0.31, 95% CI 0.15 to 0.62) and for those with pathogens other than
Haemophilusinfluenzae (RR 0.42, 95% CI 0.20 to 0.89).

Evidence summary
For children with bacterial meningitis the early use of steroids may decrease hearing loss. However,
this was most evident for children with Haemophilusinfluenzae type b and possibly pneumococcal
meningitis.

GDG translation
The GDG found no evidence to support the use of steroids other than in the early treatment of bacterial
meningitis, which falls outside the scope of this guideline. The GDG noted the effect of steroids reported
in the systematic review, but was unsure about the applicability in the UK, especially in the era of
Haemophilusinfluenzae type b and pneumococcal vaccines. The GDG was unable to make a
recommendation.

Antibiotics
Narrative evidence
One EL 2- cohort study196 which evaluated the effect of empirical antibiotics on the outcome of SBI
was found.
The prospective cohort study of critically ill adults 196 studied the relationship between inadequate
antimicrobial treatment of infections (community-acquired and hospital-acquired) and hospital mortality
for patients requiring ICU admission. The mortality rate of infected patients receiving inadequate
antimicrobial treatment (52%) was significantly greater than the hospital mortality rate of patients without
this risk factor (12%) (RR 4.26, 95% CI 3.52 to 5.15, P < 0.001).

161

Management by the paediatric specialist

Evidence summary
Critically ill children with SBI who are given no or ineffective antibiotics have an increased risk of
mortality.

GDG translation
A diagnosis of SBI (especially bacteraemia) may not be confirmed until 12–36 hours from time of culture,
since it takes this period of time to grow bacteria. Antibiotic treatment should not be delayed in a critically
ill child until bacterial illness is confirmed, since the child may die during this period. Empirical antibiotic
treatment should be given to critically ill children, at the earliest opportunity once SBI is suspected.

Recommendations
The current recommendations can be found at www.nice.org.uk/guidance/ng143

Aciclovir
Narrative evidence
Three EL 1- RCTs197–199 looking at the treatment of serious illness with aciclovir were identified. Two of
the RCTs197,198 compared vidarabine and aciclovir as treatment in adults and children with herpes
simplex encephalitis. The study which examined 208 adults reported more deaths (54% versus 28%, P
= 0.008) and increased mortality (38% versus 14%, P = 0.021) in the vidarabine recipients than in the
aciclovir recipients.197 The study which looked at 210 infants less than 1 month old found no difference
between vidarabine and aciclovir in either morbidity (P = 0.83) or mortality (P = 0.27).198
The third open-label RCT199 estimated the treatment efficiency of high-dose aciclovir (HD, 60 mg/kg per
day), intermediate dose (ID, 45 mg/kg per day) and standard dose (SD, 30 mg/kg per day) with regard
to mortality and morbidity in 88 infants less than 28 days old. The survival rate for neonatal herpex
simplex virus infection was found to be 3.3 times higher in those children treated with HD (OR 3.3, 95%
CI 1.5 to 7.3). In addition, the children treated with HD aciclovir were 6.6 times more likely to be
developmentally normal at 12 months of age, compared with children treated with standard dose
therapy.
A large EL 3 retrospective multicentre study200 studied prognostic factors for herpes simplex encephalitis
in adult patients. A delay of greater than 2 days between admission to the hospital and initiation of
aciclovir therapy was strongly associated with a poor outcome (OR 3.1, 95% CI 1.1 to 9.1, P = 0.037).
However, there was still a favourable outcome for 55 of the patients (65%).

Evidence summary
Treatment with aciclovir decreases morbidity and mortality in adults and children with herpes simplex
encephalitis. Treatment with aciclovir within 48 hours of admission improves the outcome in herpes
simplex encephalitis.

GDG translation
The GDG recognised the difficulty in the early identification and treatment of children with herpes
simplex encephalitis as the early features may be non-specific. The diagnosis of herpes simplex
encephalitis may not be confirmed for a number of days after admission as initial investigations can be
normal. Early treatment with aciclovir improves outcome in herpes simplex encephalitis.

Recommendations
The current recommendations can be found at www.nice.org.uk/guidance/ng143

Oxygen
Evidence summary
There was a lack of evidence meeting the inclusion criteria examining the effect upon outcome of
administering oxygen to the child with symptoms and signs of serious illness.

GDG translation
Recommendations regarding treatment with oxygen were made based on GDG consensus.

Recommendations
The current recommendations can be found at www.nice.org.uk/guidance/ng143
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8.5

Causes and incidence of serious bacterial infection

Antimicrobial therapy has significantly improved the outcome for children with SBI. The appropriate
antibiotic treatment for SBI will often not be determined for 24–36 hours, since it takes this period of
time to grow bacteria and determine their antibiotic sensitivities. However, antibiotic treatment should
not be withheld until the causative organism and its antibiotic sensitivities are confirmed, since the child
may die or suffer harm in the meantime. Empirical antibiotic treatment is therefore given to children
likely to have serious illness. Knowledge of the common organisms causing SBI in children will help
decide which antibiotics should be used as empirical treatment for children likely to have SBI.

Review questions
What are the most common organisms causing serious illness in young children with fever?
What is the incidence of serious illness in young children with fever?

Narrative evidence
A search for UK-based cohort studies after 1992 found four EL 2+ retrospective studies. 121,201–203 The
studies varied in baseline characteristics. For example, one study121 recruited children aged 8 days to
16 years and another had children of 2 weeks to 4.8 years.202 Moreover, some studies201 recruited based
on the presenting features of infectious disease or meningococcal disease121 while others recruited
children with a diagnosis of pneumonia202 or bacterial meningitis.203
Hospital Episode Statistics (HES) was also reviewed as a proxy of incidence of serious illness in
England and Wales. The data suggested that UTI (217.2/100,000), pneumonia (111.9/100,000),
bacteraemia (105.3/100,000) and meningitis (23.8/100,000) were the most likely infections in children
aged 7 days to 5 years admitted to hospital in England and Wales. 204
Moreover, the likely organisms to cause these infections are Neisseria meningitidis, Streptococcus
pneumoniae, Escherichia coli, Staphylococcus aureus and Haemophilus influenzae type b. In children
less than 3 months of age, group B streptococcus and listeria may also cause SBI.203

Evidence summary
Serious bacterial infection in a child presenting to hospital with fever but without an identified focus is
likely to be bacteraemia, meningitis, UTI or pneumonia. The likely organisms to cause these infections
are Neisseria meningitidis, Streptococcus pneumoniae, Escherichia coli, Staphylococcus aureus and
Haemophilus influenzae type b (rare in immunised children). In children less than 3 months of age,
group B streptococcus and listeria may also cause SBI.

GDG translation
The GDG noted the causes of SBI and the likely organisms at various ages. The GDG believes that
this information could be used to decide which antibiotics could be used when it is decided to treat a
suspected SBI without apparent source and in the absence of the results of microbiological cultures. A
third-generation cephalosporin (e.g. cefotaxime or ceftriaxone) might not be the treatment of choice for
all these organisms but was felt to be adequate initial treatment. This empirical antibiotic treatment
could be altered once culture results became available or the focus of infection became apparent.

Recommendations
The current recommendations can be found at www.nice.org.uk/guidance/ng143

8.6 Admission to and discharge from hospital
Admission to hospital is frightening for many young children and disruptive for their families. A child with
fever should only be admitted to hospital when absolutely necessary. Some conditions require frequent
monitoring and treatment adjustments, which can only be done in hospital. Other conditions may be
managed at home, sometimes with community healthcare support, such as ‘Hospital at Home’
schemes. The ability to manage a child at home will vary according to local facilities. The conditions
that need admission to hospital will therefore vary.
Factors other than the child’s clinical condition can also influence the decision to admit a child with fever
to hospital. These will include particular risk factors, such as travel to an area where malaria occurs,
the family’s previous experience of illness and the ability of the family to return if their child’s condition
worsens.
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What factors other than the child’s clinical condition should be considered when deciding to admit a
child with fever to hospital?

Evidence summary
No evidence was found about when to admit children with fever to hospital.

GDG statement
The GDG agreed that the decision to admit or discharge a child with feverish illness should be made
on the basis of clinical acumen after the child has been assessed (or reassessed) for the features of
serious illness (i.e. ‘red’ or ‘amber’) and taking into account the results of investigations. The GDG also
recognised that personal and social factors should also be taken into account when deciding whether
or not to admit a child with fever to hospital. In the absence of evidence as to what these factors should
be, the GDG decided it was appropriate to use the Delphi technique to inform the recommendation on
admission to hospital.
When a child has a fever and no features of serious illness it is not usually necessary or appropriate for
them to be cared for in hospital. However, there are circumstances where healthcare professionals
should consider things apart from the child’s clinical condition when deciding whether or not a child
needs to be admitted to hospital, especially if alternative support systems, such as children’s community
nurses, are not available. No evidence was available for this topic. The GDG therefore used the Delphi
panel to help produce broadly applicable recommendations in this area (see section 3.2).

Delphi statement 6
Healthcare professionals should consider the following factors, as well as the child’s clinical condition,
when deciding whether to admit a child with fever to hospital.

6.a Social and family circumstances
First round
1 to 3

4 to 6

7 to 9

Don’t know

7 (13%)

20 (38%)

25 (47%)

1 (2%)

1 to 3

4 to 6

7 to 9

Don’t know

2 (4%)

17 (33%)

33 (64%)

Missing

Total

Median

53

6

Total

Median

52

7

Total

Median

53

7

Total

Median

52

7.5

Second round
Missing

6.b Other illnesses suffered by the child or other family members
First round
1 to 3

4 to 6

7 to 9

2 (4%)

17 (33%)

32 (60%)

1 to 3

4 to 6

7 to 9

1 (2%)

10 (19%)

41 (79%)

Don’t know

Missing

Second round
Don’t know

Missing

6.c Parental anxiety and instinct (based on their knowledge of their child)
First round
1 to 3

to 6

7 to 9

Don’t know

1 (2%)

14 (26%)

37 (70%)

1 (2%)

1 to 3

4 to 6

7 to 9

Don’t know

2 (4%)

7 (13%)

43 (83%)

Missing

Total

Median

53

8

Total

Median

52

8

Second round
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6.g Contacts with other people who have serious infectious diseases
First round
1 to 3

4 to 6

7 to 9

Don’t know

4 (8%)

17 (32%)

28 (53%)

4 (8%)

1 to 3

4 to 6

7 to 9

Don’t know

1 (2%)

8 (15%)

42 (81%)

1 (2%)

Missing

Total

Median

53

7

Total

Median

52

8

Second round
Missing

6.h Recent travel abroad to tropical/subtropical areas, or areas with a high risk of endemic
infectious disease
First round
1 to 3

4 to 6

7 to 9

Don’t know

7 (13%)

12 (23%)

32 (60%)

2 (4%)

1 to 3

4 to 6

7 to 9

Don’t know

1 (2%)

2 (4%)

48 (92%)

Missing

Total

Median

53

7

Total

Median

51

8

Second round
Missing

6.i When the parent or carer’s concern for their child’s current illness has caused them to
seek support or advice repeatedly
First round
1 to 3

4 to 6

7 to 9

Don’t know

7 (13%)

15 (28%)

30 (57%)

1 (2%)

1 to 3

4 to 6

7 to 9

Don’t know

2 (11%)

11 (22%)

38 (75%)

Missing

Total

Median

53

7

Total

Median

51

8

Second round
Missing

6.j Where the family has experienced a previous illness or death due to feverish illness
which has increased their anxiety levels
First round
1 to 3

4 to 6

7 to 9

Don’t know

2 (4%)

13 (25%)

37 (70%)

1 (2%)

1 to 3

4 to 6

7 to 9

Don’t know

1 (2%)

9 (17%)

42 (81%)

1 (2%)

Missing

Total

Median

53

8

Total

Median

52

8

Second round
Missing

6.k When a feverish illness has no obvious cause, but the child remains ill longer than
expected for a self-limiting illness
First round
1 to 3

4 to 6

7 to 9

Don’t know
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Median
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2 (4%)

13 (25%)

36 (70%)

1 (2%)

1

52

7

1 to 3

4 to 6

7 to 9

Don’t know

Missing

Total

Median

2 (4%)

9 (17%)

41 (79%)

52

8

Second round

GDG translation
Seven statements achieved agreement by the Delphi panel and were therefore used as
recommendations.
An eighth factor (6.a Social and family circumstances) did not achieve the required level of agreement
(64% scored 7–9; Median score 7). However, the GDG was aware of the associations between social
deprivation and infection, hospital admission and death. The GDG decided this was an important factor
to consider and unanimously agreed to include this as a recommendation.

Recommendations
The current recommendations can be found at www.nice.org.uk/guidance/ng143

8.7

Referral to paediatric intensive care

Children with life-threatening infections may require paediatric intensive care. This is most likely to be
beneficial if intensivists are involved in the child’s management at an early stage.

GDG translation
The GDG agreed that children with the features of life-threatening illness that require immediate
antibiotic treatment are also those likely to require paediatric intensive care. These children should be
assessed and discussed with an intensivist at an early stage of their management.

Recommendations
The current recommendations can be found at www.nice.org.uk/guidance/ng143

Suspected meningococcal disease
The management of individual serious illnesses is strictly beyond the scope of this guideline. However,
the GDG did come across evidence from the literature searches that they felt should be included in the
guidance. The use of fluids for resuscitation in meningococcal disease is discussed in section 8.5
above.

Narrative evidence
Evidence for the use of immediate parenteral antibiotics is presented in Sections 9.3. An EL 2+11 case–
control study on the provision of health care for survivors and those who subsequently died from
meningococcal disease was discussed earlier. In this study, 11 the failure to recognise disease
complications, particularly in the absence of specific paediatric care, was associated with an 8.7-fold
increase in the risk of death (P = 0.002). Not being under the care of a paediatrician was associated
with a 66-fold increase (P = 0.005), failure of supervision a 19.5-fold increase (P = 0.015) and failure to
administer inotropes a 23.7-fold increase (P = 0.005) in the risk of death. Not being under paediatric
care was also highly correlated with a failure to recognise complications (P = 0.002; Fisher’s exact test).

Evidence summary
In meningococcal disease, the evidence cannot conclude whether or not parenteral antibiotics given
before admission have an effect on case fatality. However, the data are consistent with benefit when a
substantial proportion of cases are treated. Failure to recognise complications of the disease increases
the risk of death, as does not being under the care of a paediatric specialist.

GDG translation
The GDG noted that meningococcal disease is the leading cause of mortality among infectious diseases
in childhood. Children with meningococcal disease may benefit from immediate parenteral antibiotics,
especially if most children with meningococcal disease are treated. The GDG considers that there is
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insufficient evidence of effectiveness or cost-effectiveness to change the current UK practice, which is
to give parenteral antibiotics at the earliest opportunity. The GDG also recognises the importance of
children with meningococcal disease being under the care of an experienced paediatric specialist. The
GDG noted the need to anticipate complications.

Recommendations
The current recommendations can be found at www.nice.org.uk/guidance/ng143
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9 Antipyretic
interventions
This section was partially updated in 2013.

Introduction
Fever is an increase in temperature that occurs as the result of the action of substances known as
pyrogens upon the hypothalamus, the part of the brain that controls body temperature. These pyrogens
have the effect of increasing the temperature set-point of the hypothalamus, which causes it to increase
the temperature of the body.205 The hypothalamus is sometimes likened to a thermostat, instigating heat
promotion or loss procedures to achieve the desired set-point temperature. It is important to differentiate
fever, which is regulated by the body, from hyperthermia, which is caused by external factors and is not
regulated by the hypothalamus.
Fever is a normal physiological response to infection and a number of other conditions. Although it is a
normal response, some people, including many doctors, nurses and parents, believe that fever should
be treated to reduce temperature. This is usually either because of concerns about the damaging effect
of fever or because it is thought to be a distressing symptom.205,206 However, opinions differ about this,
with others believing that fever should be allowed to run its course.207
If it is thought necessary to reduce fever, there are a number of interventions that are or have been
used, either alone or in combination. Pharmacological treatments differ fundamentally from physical
treatments, as they aim to lower the hypothalamic set-point rather than simply cool the body. If it is
thought necessary to reduce fever, the safest, most clinically and cost-effective treatments and those
most acceptable to the child should be used. The first question that the guideline development group
(GDG) considered was what, if any, antipyretic interventions should be used. A variety of interventions
were considered, specifically drugs, such as paracetamol and ibuprofen, and physical methods such
as tepid sponging.

9.1

Effects of body temperature reduction

Antipyretics in the prevention of febrile convulsions
In addition to the underlying illness, fever may be accompanied by a number of unpleasant symptoms
including pain, reduced eating and drinking, and reduced activity. In some cases, for example pain, this
is likely to be the result of the illness causing the fever or the immune response to it. However, in other
cases it is not always clear whether these are the direct result of the fever, or of the underlying illness,
or a combination of the two. The GDG therefore considered the use of antipyretic interventions in the
treatment of these symptoms. However, it is difficult to know what symptoms to measure and how to do
so reliably.
A particular concern of many parents about fever in children is that it may cause fits, or febrile
convulsions.206 These are common in young children, and are very rarely associated with epilepsy or
other problems in later life.230 Because antipyretics reduce temperature, there is a theoretical rationale
for their use in the prevention of febrile convulsions.

Review question
Does the use of antipyretic interventions in children with fever serve a benefit or harm in terms of any
of the following:
•

time to recovery

•

wellbeing

•

activity

•

eating and drinking

•

prevention of febrile convulsions?

We did not find any evidence against other interventions.
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Narrative evidence
Research regarding the use of antipyretics in the prevention and treatment of febrile convulsions is
limited. One EL 1+ review231 that was judged to be adequate for inclusion owing to its clinical relevance,
after obtaining methodological details from the author, and one EL 1+ systematic review (SR)232
examining the use of antipyretic drugs as prophylaxis against febrile convulsions were found.
The first SR231 investigated the hypothesis that paracetamol and ibuprofen, used prophylactically, will
reduce the incidence of febrile convulsions across a wide variety of conditions. It found no evidence
that the prophylactic use of antipyretics has any effect in reducing the incidence of febrile convulsions.
The second review232 assessed 12 studies of the effects of paracetamol for treating children in relation
to fever clearance time, febrile convulsions and resolution of associated symptoms. It also found no
evidence that the use of prophylactic paracetamol influenced the risk of febrile convulsions.
An EL 1+ double-blind randomised controlled trial (RCT)228 analysing 225 datasets was also identified,
which found that there was no significant difference in mean duration of fever (34.7 hours versus
36.1 hours, P not given) or of other symptoms (72.9 hours versus 71.7 hours). Children treated with
paracetamol were more likely to be rated as having at least a 1-category improvement in activity (P =
0.005) and alertness (P = 0.036).

Evidence summary
Limited evidence was found regarding the use of antipyretic medications in the promotion of well- being,
activity, eating and drinking, and no evidence of cost-effectiveness. One study suggested that parents
could identify some improvement in activity and alertness after the administration of paracetamol, but
not in mood, comfort, appetite or fluid intake. There is no evidence that the use of antipyretic agents
reduces the incidence of febrile convulsions. (EL 1)

GDG translation
The GDG noted that, from the evidence, antipyretic agents do not appear to be effective in the
prevention of febrile convulsions. There is very limited evidence regarding the effect of paracetamol on
activity or other areas contained within the clinical question, which showed inconsistent effects.

Recommendations
The current recommendations can be found at www.nice.org.uk/guidance/ng143

Effect of antipyretics on the outcome of disease
This section was updated in 2013.
For the 2013 update, a review was undertaken on the effect of antipyretics on the outcome of disease,
specifically to examine the hypothesis that the use of antipyretics could worsen severity of illness. The
reason for addressing this question was that the GDG was aware of studies showing that the use of
antipyretics to reduce fever could have an adverse effect on overall outcome; specifically, studies on
adult patients in Intensive Care Units have shown higher mortality rates associated with use of
antipyretics (Schulman et al., 2005; Lee et al., 2012) and a study of vaccination in children has shown
that antibody production is inhibited when antipyretics were used to prevent post-vaccination fever
(Prymula et al., 2009). The GDG wanted to see if the same pattern was found in children with feverish
illnesses.

Review question
The clinical question outlined in the scope and examined in the review was “Whether reducing fever
with paracetamol or non-steroidal anti-inflammatory drugs (NSAIDs) affects the course of the disease?”

Description of included studies
Seven studies were included in the review (Sugimura et al., 1994; Byington et al., 2002; Francois et al.,
2010; Mikaeloff et al., 2007; Dubos et al., 2008; Lesko et al., 2001; Doran et al., 1988). One study was
an RCT (Doran et al., 1988), four were prospective observational studies and two were retrospective
observational studies.
Four studies examined the effect of antipyretics on outcomes in children with chickenpox (Mikaeloff et
al., 2007; Dubos et al., 2008; Lesko et al., 2001; Doran et al., 1988) and three examined the effect on
pneumonia (Sugimura et al., 1994; Byington et al., 2002; Francois et al., 2010). Sample sizes range
from 156,034 in the retrospective study to 72 in the RCT.
For this review, post-vaccination fever was not counted as an illness.
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The GRADE profiles presented show results of included studies for the review question.
Table 9.1 GRADE findings for outcome of disease in children after antipyretics
Number of Number of children
studies
Antipyretic No
treatment

Effect

Quality

Relative
(95% confidence interval)

Absolute
(95% confidence
interval)

Cases of complicated pneumonia vs. uncomplicated pneumonia using ibuprofen
1 (Byington Ibuprofen
et
al.,
2002)

No
treatment

Adjusted OR 4.0 (2.5 to 6.5),
P < 0.001a

-

Very
low

1 (Francois Ibuprofen
et
al.,
2010)

No
treatment

Adjusted OR 2.57 (1.51 to 4.35),
P < 0.001 a

-

Very
low

Primary varicella with skin or soft tissue complications using paracetamol
1 (Mikaeloff Paracetamol No
et
al.,
treatment
2007)

Adjusted RR 4.9 (2.1 to 11.4) a

-

Very
low

1 (Mikaeloff Paracetamol No
et
al.,
treatment
2007)

Adjusted RR 1.5 (1.0 to 2.2) a

-

Very
low

1 (Dubos et Paracetamol No
treatment
al., 2008)

Adjusted OR 4.8 (1.6 to 14.4),
P = 0.005a

-

Very
low

Risk of any invasive group A streptococcal infection using ibuprofen or paracetamol
1 (Lesko et Any
ibuprofen
al., 2001)
during
illness

No
ibuprofen

1 (Lesko et Any
No
acetaminoph acetamino
al., 2001)
en
during phen
illness

OR 3.9 (1.3 to 12) a

-

Very
low

OR 1.2 (0.50 to 3.0) a

-

Very
low
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Number of Number of children
studies
Antipyretic No
treatment

Effect

Quality

Relative
(95% confidence interval)

Absolute
(95% confidence
interval)

1 (Lesko et Ibuprofen
only
al., 2001)

No
Matched OR 1.5 (0.58 to 11) a
medication

-

Very
low

1 (Lesko et Acetaminop
hen only
al., 2001)

No
Matched OR 0.98 (0.43 to 2.2)a,
medication Adjusted OR 0.94 (0.34 to 2.6) a

-

Very
low

-

Very
low

-

Very
low

-

Very
low

-

Very
low

-

Very
low

1 (Lesko et Acetaminop Neither
al., 2001)
hen
and
ibuprofen

Matched OR 5.0 (1.6 to 16) a
Adjusted OR 5.6 (1.2 to 25) a

Time to total scabbing using paracetamol
1 (Doran et 6.7
days 5.6
days P < 0.05 a
al., 1988)
(SD 2.3)
(SD 2.5)
Time to last new vesicle using paracetamol
days 4.1
days P = 0.64 a
1 (Doran et 3.9
(SD 1.4)
(SD 1.2)
al., 1988)
Time to total healing using paracetamol
1 (Doran et 16.1
al., 1988)
5.6)

(SD 16.2
5.8)

(SD P = 0.45 a

Number of paracetamol doses used by parents
1
Complicated Pneumonia P < 0.001 a
(Sugimura pneumonia 1.37 (SD
et
al.,
0.72)
2.52
(SD
1994)
0.80)

OR odds ratio, P probability, RR relative risk
Note: Observational studies are set at low quality unless they have design aspects that increase this.
a
As reported by authors.

Evidence statements
Two observational studies found higher rates of pneumonia with complications were associated with
use of ibuprofen. This finding was statistically significant. The evidence for this finding was of very low
quality, specifically because this type of study cannot confirm a causal link between use of ibuprofen
and complicated pneumonia. Patients with severe pneumonia might be more likely to have a high fever
and hence receive antipyretics.
One observational study found higher rates of group A streptococcal infection with the use of ibuprofen
or ibuprofen and paracetamol combined, but not with use of paracetamol alone. The evidence for this
finding was of very low quality.
Three observational studies found higher rates of varicella with skin complications associated with the
use of paracetamol. This finding was statistically significant. The evidence for this finding was of very
low quality. Again, this type of study cannot confirm a causal pathway between use of paracetamol and
varicella with complications.
One RCT study found that time to ‘scabbing’ was shorter in children with chickenpox who received
placebo compared with children who received paracetamol. This finding was statistically significant.
However, for two further outcomes (last new vesicle and total healing time) there was no statistical
association between paracetamol use and outcome. The evidence for these findings was of very low
quality.
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One observational study found that use of paracetamol was more frequent in patients with pneumonia
with complications compared with those with pneumonia without complications. This finding was
statistically significant. The evidence for this finding was of very low quality, and this study could not
confirm a causal pathway between use of paracetamol and outcome.

Health economics profile
No health economic studies were identified for this question and no formal health economic analysis
was undertaken.

Evidence to recommendations
Relative value placed on the outcomes considered
The GDG stated that the overarching aim of the guideline was the early and accurate detection of
serious illness in children with fever. In addition, the GDG stressed the importance of avoiding
unnecessary investigation or treatments.

Consideration of clinical benefits and harms
There is evidence to show that antipyretic use may be associated with more severe symptoms in
underlying conditions. However, the GDG recognised that it was not possible to determine if the
relationship between treatment and symptoms was causative. There are a number of possible
pathways:
•

Antipyretics reduce the body’s ability to react to a disease and result in worsening
symptoms, for example by altering the immune response.

•

Antipyretics reduce symptoms, so they delay or stop treatment of underlying disease.

•

Children with greater severity of illness are given antipyretics to relieve symptoms but
these have no effect on the underlying severity of the condition.

•

A combination of the above.

Whilst the GDG took account of the possibility of harm with antipyretic treatment, it recognised that
there was no convincing evidence that this was likely to occur, and hence it recognised a role for
antipyretics in treating some children with fever.
The GDG did not to make a recommendation on the effect of antipyretics on the outcome of disease as
this was implicitly included in the later recommendations on the use of antipyretics.

Consideration of health benefits and resource uses
The GDG stated that as no definite link between antipyretic use and increased severity of illness could
be established, the cost effectiveness of antipyretics could not be determined.

Quality of evidence
Seven studies were identified. The available evidence was of very low quality either due to using
observational study designs or small sample sizes or high levels of missing values. In six of the seven
studies it was not possible to establish the treatment regimen. Four of the studies examined chickenpox,
where the use of antipyretics to relieve non-febrile symptoms is unclear. All the studies included children
aged over 5 years.
In addition, the causal link between antipyretic use and increased severity of disease was not clearly
established. Therefore, antipyretic use could be a consequence of disease severity rather than a cause
of it, or could be a confounding factor on the causal pathway.

Other considerations
No inequalities issues were raised in relation to this question.

Recommendations
No recommendations were made based on this review.
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9.2
Physical and drug interventions to reduce body
temperature
Review question
What, if any, antipyretic interventions are effective in reducing body temperature in children with fever?
There are a number of interventions that can be undertaken to reduce temperature, both
pharmacological and physical; however, it is not clear whether these treatments are either beneficial or
necessary, or what the indications for the treatment of fever should be. Consequently, there is wide
variation in practice, both with the use of interventions, and the outcomes that are aimed for. Some
healthcare professionals aim to reduce temperature to what they consider to be normal, while others
aim simply to reduce temperature. Although the circumstances under which interventions are used will
vary, it is important that the possible benefits and harms of treating fever are understood. This includes
any adverse effects from the interventions.
Elevations in body temperature result from rising levels of substances such as prostaglandins in the
hypothalamus. This has the effect of resetting the hypothalamic temperature set-point and increasing
temperature. Paracetamol and no steroidal anti-inflammatory agents such as ibuprofen inhibit the action
of the cyclooxygenase enzymes involved in the production of prostaglandins, and this is the basis of
their antipyretic activity, although inflammatory mediators other than prostaglandins may also be
potential drug targets. Peripherally, the production of pyrogenic cytokines is also suppressed and the
production of endogenous anti-inflammatory compounds is promoted.
Physical treatments such as tepid sponging cool the part of the body being sponged but do not reduce
the levels of prostaglandins and so the temperature of the whole body is not reduced.
Furthermore, because the hypothalamus is still set at a higher temperature level, physical treatments
may cause shivering and other adverse effects as the body aims to meet the hypothalamic set-point
temperature, which continues to be raised. Shivering with a high temperature is sometimes referred to
as a rigor.

Physical interventions
There are a number of physical interventions that can be used to reduce body temperature, including
undressing, fanning and sponging with cool or cold water. These take advantage of heat loss through
convection and evaporation but do not treat the underlying causes of the fever; either the disease or
the alteration in hypothalamic set-point.

Narrative evidence
Two reviews208,209 with EL 1+ and EL 2+ ratings, respectively, due to the nature of the included studies,
were found. These compared tepid sponging with antipyretic drugs. One systematic review (SR)210
which evaluated the benefits and harms of sponging techniques was also found. One further study
compared undressing with paracetamol and tepid sponging.211 There is a lack of evidence regarding
opening windows or fanning as methods of reducing temperature. Tepid sponging offers no significant
benefit over antipyretic agents alone.209 In studies looking at combinations of sponging techniques and
drugs, sponging seemed to have no or only short-lived additive effects on the reduction in temperature.
Adverse effects in some children included crying and shivering in those treated with sponging.
Undressing alone had little effect on temperature. A small study in adult volunteers with artificially
induced fever showed that, during active external cooling, shivering was common, and both heat
production and blood pressure were raised.212 Discomfort was also significant, a finding that is
supported by some studies of tepid sponging in children.213

GDG translation
Physical methods of temperature reduction do not treat the cause of fever, which is the action of
circulating pyrogens occurring as the result of the underlying condition. Tepid sponging is time
consuming, may cause distress, and has minimal medium- to long-term effects on temperature.
Undressing appears to have little, if any, effect on temperature. There was no evidence regarding other
physical methods of temperature control, for example fanning, although this shares the above
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limitation. Physical methods may also cause shivering if the cooling is too much or too quick.213 This
may cause vasoconstriction and an increase in temperature and metabolism.
Because there is limited evidence regarding clothing of the feverish child, the GDG agreed by
consensus that children with fever should be clothed appropriately for their surroundings, with the aim
of preventing overheating or shivering. The major consideration should be the comfort of the child, and
the prevention of over-rapid cooling that may cause shivering which may be distressing for child and
parents. Care also needs to be taken not to overdress febrile children. It is not possible to be prescriptive
about this because of varying environmental and other conditions, and the provision of information
about appropriate clothing is an important role for healthcare professionals. In view of the lack of
evidence from clinical studies for or against the use of physical cooling methods, the GDG concluded
that research in this area may be beneficial.

Recommendations
The current recommendations can be found at www.nice.org.uk/guidance/ng143

Drug interventions
This section was updated in 2013.
The primary method of temperature control is the use of antipyretic drugs such as paracetamol and
ibuprofen. Unlike the physical methods previously discussed, these do treat the proximal cause of fever,
the increased hypothalamic set-point, although neither physical nor pharmacological methods treat the
ultimate cause, for example an underlying infection. The GDG sought to identify the most appropriate
pharmacological treatment for fever (as distinct from the cause of the fever), considering not only
antipyretic efficacy but also safety and cost.

Review question
The clinical question outlined in the scope for the update is to establish the ’Effect on fever and
associated symptoms of treatment with:
•

paracetamol alone or non-steriodal anti-inflammatory drugs (NSAIDs) alone, compared
with placebo and with one another

•

alternating paracetamol and NSAIDs, compared with placebo, either drug alone, and
taking both at the same time

•

paracetamol and NSAIDs taken at the same time, compared with placebo, and either
drug alone and either drug alone.’

Although the question states that any NSAID will be included, after assessment of available evidence,
and based on the experience of the GDG, it was apparent that ibuprofen is the only NSAID in common
use in the UK and it is the only NSAID licenced for this indication in children.
This question includes ten specific comparisons:
•

paracetamol compared with placebo

•

ibuprofen compared with placebo

•

paracetamol and ibuprofen combined compared with placebo

•

paracetamol and ibuprofen alternating compared with placebo

•

paracetamol compared with ibuprofen

•

paracetamol compared with paracetamol and ibuprofen combined

•

paracetamol compared with paracetamol and ibuprofen alternating

•

ibuprofen compared with paracetamol and ibuprofen combined

•

ibuprofen compared with paracetamol and ibuprofen alternating

•

paracetamol and ibuprofen combined compared with paracetamol and ibuprofen
alternating.

Description of included studies
Twenty-five studies were included in this review (Gupta et al., 2007; Walson et al., 1989; Kauffman et
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al., 1992; Wilson et al., 1991; Brewer et al., 1968; Autret et al., 1997; Nadal et al., 2002; Sarrell et al.,
2006; Wong et al., 2001; Erlewyn-Lajeunesse et al., 2006; Sidler et al., 1990; Ulukol et al., 1999; Autret
et al., 1994; McIntyre et al., 1996; Vauzelle-Kervrodan et al., 1997; Van Esch et al., 1995; Autret-Leca
et al., 2007; Southey et al., 2009; Beasley et al., 2008; Pierce et al., 2010;Hay et al., 2009; Pashapour
et al., 2009; Kramer et al., 2008; Paul et al., 2010; Nabulsi et al., 2006). No studies were identified
comparing alternating or combining antipyretics with placebo.
All the identified studies were RCTs, meta-analyses of RCTs or large case series. Studies were mainly
undertaken in Europe and North America. Study dates ranged from the 1980s to 2010.
Assessment of effectiveness was hampered by the heterogeneity of study protocols, with different entry
criteria, outcomes, measurement times and dosages of drugs being used. As a result of this
heterogeneity, a meta-analysis was not undertaken.
A number of calculations have been used in this review. For a relative risk, an effect size of 0.25 with
the 95% confidence interval (CI) not crossing 1 (no effect) was considered a large effect. For
standardised mean differences, an effect size of 0.1 was considered small, 0.3 medium and 0.5 large.

Evidence profile
Evidence was found for 8 of the 10 comparisons and results of these studies are summarised in the
following GRADE tables (for full evidence profiles see Appendix I):
•

Table 9.2 − paracetamol compared with placebo

•

Table 9.3 − ibuprofen compared with placebo

•

Table 9.4 − paracetamol compared with ibuprofen

•

Table 9.5 −paracetamol compared with paracetamol and ibuprofen combined

•

Table 9.6 − paracetamol compared with paracetamol and ibuprofen alternating

•

Table 9.7 − ibuprofen compared with paracetamol and ibuprofen combined

•

Table 9.8 − ibuprofen vparacetamol and ibuprofen alternating

•

Table 9.9 − paracetamol and ibuprofen combined compared with paracetamol and
ibuprofen alternating.
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Table 9.2 GRADE findings for paracetamol vs. placebo
Number of studies

Number of children

Effect*

Paracetamol

Placebo

Relative risk
(95% confidence
interval)

Absolute
(95%
confidence
interval)

19 of 103 a

9 of 107b

RR 2.19 (1.04, 4.62)

-

Low

29 of 103 a

4 of 107b

RR 7.53 (2.74, 20.67)

-

Low

22 of 103 a

4 of 107b

RR 5.71 (2.04, 16.01)

-

Low

1 of 103 a

3 of 107b

RR 3.81 (1.09, 13.26)

-

Low

7 of 103 a

1 of 107b

RR 7.27 (0.91, 58.08)

-

Low

38 of 103 a

8 of 107b

RR 4.93
10.06)

to

-

Low

62 of 103 a

17 of 107b

RR 3.79 (2.38 to 6.02)

-

Low

60 of 103 a

22 of 107b

RR 2.83 (1.89, 4.26)

-

Low

37 of 103 a

13 of 107b

RR 2.96 (1.67 to 5.23)

-

Low

21 of 103 a

1 of 103b

RR 21.00
153.23)

-

Low

Quality

Quality of life at 1 to 2 hours
No data
Quality of life at > 2 to 5 hours
At 4 hours
Comfort
1 (Gupta
2007)

et

al.,

Activity
1 (Gupta
2007)

et

al.,

Alertness
1 (Gupta
2007)

et

al.,

Mood
1 (Gupta
2007)

et

al.,

Appetite
1 (Gupta
2007)

et

al.,

Quality of life at > 5 to 24 hours
At 6 hours
Comfort
1 (Gupta
2007)

et

al.,

Activity
1 (Gupta
2007)

et

al.,

Alertness
1 (Gupta
2007)

et

al.,

Mood
1 (Gupta
2007)

et

al.,

Appetite
1 (Gupta
2007)

et

(2.42

al.,
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Number of studies

Number of children

Effect*

Paracetamol

Placebo

Relative risk
(95% confidence
interval)

Absolute
(95%
confidence
interval)

Quality

Discomfort at > 24 hours
No data
Mean temperature at 1 to 2 hours
1 hour
1 (Walson
1989a)

et al.,

101.2ºF (SD
0.9), n = 31c

102.1ºF
(SD
0.9), n = 33b

SMD -0.99 (-1.51 to
-0.47)

-

Low

1 (Gupta
2007)

et

38.4ºC
(SD
1.0), n = 101 a

38.7ºC
(SD
0.9), n = 102b

SMD -0.31 (-0.59 to
-0.04)

-

Low

38.2ºC
(SD
0.5657), n =
8c

38.8ºC
(SD
0.6), n = 9b

SMD -0.97 (-2.00 to
+0.05)

-

Very
Low

al.,

1 (Kauffman et al.,
1992)
2 hours
1 (Walson
1989a)

et al.,

100.3ºF (SD
0.9) n = 31c

101.8ºF
(SD
1.3), n = 33b

SMD -1.32 (-1.86 to
0.77)

-

Low

1 (Gupta
2007)

et

38.0ºC
(SD
0.8), N = 101 a

38.6ºC
(SD
0.9), n = 102b

SMD -0.70 (-0.99 to
-0.42)

-

Low

37.7ºC
(SD
0.6), n = 8c

39.0ºC
(SD
0.56), n = 9b

SMD -2.13 (-3.39 to
-0.88)

-

Very
Low

-

Very
Low

al.,

1 (Kauffman et al.,
1992)

Mean in temperature at > 2 to 5 hours
3 hours
1 (Walson
1989a)

et al.,

100.1ºF (SD
1.0), n = 31c

101.7ºF
(SD
1.4), n = 33b

SMD -1.29
-0.75)

1 (Gupta
2007)

et

37.8ºC
(SD
0.8), n = 101 a

38.55ºC
(SD
1.0), n = 102b

SMD -0.82 (-1.11 to
-0.54)

-

Low

37.7ºC
0.8485),
n = 8c

(SD

39.2ºC
(SD
0.9), n = 9b

SMD -1.62 (-2.76 to
-0.49)

-

Very
Low

al.,

1 (Kauffman et al.,
1992)

(-1.83,

4 hours
1 (Walson
1989a)

et al.,

100.3ºF (SD
1.3), n = 31c

101.6ºF
(SD
1.5), n = 33b

SMD -0.91 (-1.43 to
-0.40)

-

Low

1 (Gupta
2007)

et

37.6ºC
(SD
0.8), n = 101 a

38.5ºC
(SD
1.0), n = 102b

SMD -0.99 (-1.28 to
-0.70)

-

Low

37.8ºC
0.8485),
n = 8c

39.4ºC
0.6),
n = 9b

(SD

SMD -2.09 (-3.33 to
-0.85)

-

Very
Low

al.,

1 (Kauffman et al.,
1992)

(SD

5 hours
1 (Walson
1989a)

et al.,

100.5ºF (SD
1.3), n = 31c

101.3ºF
(SD
1.6), n = 33b

SMD -0.54 (-1.04 to
-0.04)

-

Low

1 (Gupta
2007)

et

37.6ºC
(SD
0.7), n = 101 a

38.4ºC
(SD
0.9), n = 102b

SMD -0.99 (-1.28 to
-0.70)

-

Low

al.,
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Number of studies

1 (Kauffman et al.,
1992)

Number of children

Effect*

Paracetamol

Placebo

Relative risk
(95% confidence
interval)

Absolute
(95%
confidence
interval)

38.1ºC
0.5657),
n = 8c

39.4ºC
(SD
0.9), n = 9b

SMD -1.62 (-2.76 to
-0.48)

-

Very
Low

(SD

Quality

Mean in temperature at > 5 to 24 hours
6 hours
1 (Walson et al.,
1989a)
1 (Gupta
2007)

et

al.,

1 (Kauffman., et al.,
1992)

100.8ºF (SD
1.9), n = 31c

101.2ºF
(SD
1.5), n = 33b

SMD -0.23 (-0.72 to
0.26)

-

Low

37.7ºC
(SD
0.7), n = 101 a

38.3ºC
(SD
1.0), n = 102b

SMD -0.69 (-0.98 to
-0.41)

-

Low

38.5ºC
1.1314),
n = 8c

39.3ºC
0.6),
n = 9b

SMD -0.85 (-1.86 to
+0.15)

-

Very
Low

(SD

(SD

8 hours
1 (Walson et al.,
1989a)

101.6ºF (SD
1.8), n =31c

101.2ºF
(SD
1.7), n = 33b

SMD 0.23 (-0.27 to
+0.72)

-

Very
Low

1 (Kauffman et al.,
1992)

38.8ºC
0.8485),
n = 8c

39.2ºC
0.6),
n = 9b

(SD

SMD -0.52 (-1.50 to
+0.45)

-

Very
Low

30.7%
(SD
26.1), n = 102b

SMD 1.55 (+1.24 to
+1.86)

-

High

SMD 1.38 (+1.68 to
+1.07)

-

High

SMD 1.35 (+1.66 to
+1.04)

-

High

(SD

Mean in temperature at > 24 hours
No data
Mean change temperature at 1 to 2 hours
2 hours
1 (Gupta
2007)

et

al.,

70.3%
(SD
24.8), n = 101
a

Mean change temperature at > 2 to 5 hours
4 hours
1 (Gupta
2007)

et

al.,

85.4%
(SD
22.4), n = 101

45.5%
(SD
34.1), n = 102b

a

Mean change temperature at > 5 to 24 hours
6 hours
1 (Gupta
2007)

et

al.,

87.6%
(SD18.6),
n = 101a

51.0%
(SD
33.3), n = 102b

Mean change temperature at > 24 hours
No data
Afebrile at 1 to 2 hours
No data
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Number of studies

Number of children

Effect*

Paracetamol

Placebo

Relative risk
(95% confidence
interval)

Absolute
(95%
confidence
interval)

-

Quality

Afebrile at > 2 to 5 hours
No data
Afebrile at > 5 to 24 hours
No data
Afebrile at > 24 hours
No data
Temperature area under the curve
0 to 8 hours
1 (Kauffman et al.,
1992)

328 (-356 to
686)c

- 67 (-629 to
120)b

P < 0.01

Low

1 (Walson et al.,
1989)

365.0c

166.5b

P < 0.05

6.72
(+/- 0.58)e

11.70 (0.83)b

-

-

Low

23 of 385

12 of 371

RR 1.81 (0.94 to 3.50)

-

Very
low

RR 1.46 (1.36 to 1.56)

-

Very
low

RR 1.48 (1.38 to 1.60)

-

Very
low

RR 1.35 (1.26 to 1.45)

-

Very
low

-

Low

0 to 6 hours
1 (Wilson et al.,
1991)
Adverse events
5 (Southey et al.,
2009; Brewer et al.,
1968; Gupta et al.,
2007; Kauffman et
al.,
1992;
and
Walson et al., 1989)

Long-term effects of paracetamol – Asthma
1 (Beasley et al.,
2008)

NR

NR

Long-term effects of paracetamol – Rhinoconjunctivitis
1 (Beasley et al.,
2008)

NR

NR

Long-term effects of paracetamol – Eczema
1 (Beasley et al.,
2008)

NR

NR

NR not reported, P probability, RR relative risk, SD standard deviation, SMD standard mean difference
*
Relative and absolute differences are calculated by the NCC technical team based on the data presented in the papers. When
this data is unavailable the authors reported figures may be used.
a
15 mg/kg paracetamol repeated at 6 hours
b

Placebo
10 mg/kg paracetamol single dose
d
AUC of percentage decrease of temperature (from baseline to 98.6 ºF) vs. time
e
120 mgm/5 ml
c
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Table 9.3 GRADE findings for ibuprofen vs. placebo
Number of studies

Number of children

Effecta

Intervention

Relative
(95% confidence
interval)

Control

Quality
Absolute
(95%
confidence
interval)

Discomfort at 1 to 2 hours
No data
Discomfort at > 2 to 5 hours
No data
Discomfort at > 5 to 24 hours
No data
Discomfort > 24 hours
No data
Mean change temperature at 1 to 2 hours
No data
Mean change in temperature at > 2 to 5 hours
No data
Mean change in temperature at > 5 to 24 hours
No data
Mean change in temperature at > 24 hours
No data
Mean temperature at 1 to 2 hours
1 hours
1 (Walson
1989)

et al.,

100.9ºF
(SD
1.0), n = 29b

102.1ºF
(SD
0.9), n = 33c

SMD -1.25 (-1.80
to -0.70)

-

Moderate

1 (Walson
1989)

et al.,

100.8ºF
(SD
0.9), n = 25d

102.1ºF
(SD
0.9), n = 33 c

SMD -1.43 (-2.01
to -0.84)

-

Moderate

1 (Walson
1989)

et al.,

99.8ºF
(SD
1.1), n = 29b

101.8ºF
(SD
1.3), n = 33 c

SMD -1.63 (-2.21
to -1.05)

-

Moderate

1 (Walson
1989)

et al.,

99.5ºF
(SD
0.7), n = 25e

101.8ºF
(SD
1.3), n = 33 c

SMD -2.09 (-2.75
to -1.44)

-

Moderate

2 hours

Mean temperature at > 2 to 5 hours
3 hours
1 (Walson
1989)

et al.,

99.5ºF
(SD
1.3), n = 29b

101.7ºF
(SD
1.4), n = 33 c

SMD -1.60 (-2.18
to -1.03)

-

Moderate

1 (Walson
1989)

et al.,

99.3ºF
(SD
0.7), n = 25d

101.7ºF
(SD
1.4), n = 33 c

SMD -2.05 (-2.70
to -1.41)

-

Moderate
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Antipyretic interventions
Number of children

Effecta

Intervention

Control

Relative
(95% confidence
interval)

1 (Walson et al.,
1989)

99.5ºF (SD 1.6)
n = 29b

101.6ºF
(SD
1.5) n = 33 c

SMD -1.34 (-1.90
to -0.78)

-

Moderate

1 (Walson et al.,
1989)

99.2ºF (SD 1.2)
n = 25e

101.6ºF
(SD
1.5) n = 33 c

SMD -1.72 (-2.33
to -1.10)

-

Moderate

1 (Walson et al.,
1989)

99.8ºF (SD 1.9)
n = 29b

101.3ºF
(SD
1.6) n = 33 c

SMD -0.85 (-1.37
to -0.33)

-

Moderate

1 (Walson et al.,
1989)

99.3ºF (SD 1.7
n = 25e

101.3ºF (SD 1.6
n = 33 c

SMD -1.20 (-1.77
to -0.63)

-

Moderate

Number of studies

Quality
Absolute
(95%
confidence
interval)

4 hours

5 hours

Mean temperature at > 5 to 24 hours
6 hours
1 (Walson et al.,
1989)

100.2ºF
(SD
2.2) n = 29b

101.2ºF
(SD
1.5) n = 33c

SMD -0.53 (-1.04
to -0.02)

-

Moderate

1 (Walson et al.,
1989)

99.7ºF (SD 1.9)
n = 25d

101.2ºF
(SD
1.5) n = 33c

SMD -0.88 (-1.42
to -0.33)

-

Moderate

1 (Walson et al.,
1989)

101.2ºF
(SD
2.0) n = 29b

101.2ºF
(SD
1.7) n = 33 c

SMD 0.00 (-0.50 to
+0.50)

-

Low

1 (Walson et al.,
1989)

100.6ºF
(SD
2.2) n = 25d

101.2ºF
(SD
1.7) n = 33 c

SMD -0.31 (-0.83
to +0.22)

-

Low

7 hours

Mean temperature at > 24 hours
No data
Afebrile at 1 to 2 hours
No data
Afebrile at > 2 to 5 hours
No data
Afebrile at > 5 to 24 hours
No data
Afebrile at > 24 hours
No data
Temperature area under the curve
0 to 8 hours
1 (Kauffman et al.,
1992)

730 (576
839)f

to

-67 (-629
120) c

to

P < 0.01

-

Low

1 (Kauffman et al.,
1992)

590 (160
875)d

to

-67 (-629 to 120

P < 0.01

-

Low

c
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Feverish illness in children
Number of children

Effecta

Intervention

Control

Relative
(95% confidence
interval)

Absolute
(95%
confidence
interval)

1 (Walson et al.,
1989)

460.9 b

139.0 c

P < 0.05

-

Low

1 (Walson et al.,
1989)

510.8 d

139.0 c

P < 0.05

-

Low

Number of studies

Quality

0 to 6 hours – Change in temperature
1 (Wilson et al.,
1991)

7.09 (0.58)b

11.70 (0.83) c

-

Low

1 (Wilson et al.,
1991)

4.91 (0.47)d

11.70 (0.83) c

-

Low

55 of 357

27 of 294

-

Low

Adverse events
4 (Southey et al.,
2009;
Kauffman
al.,1992;

RR 1.67
2.48)

(1.12,

et

Walson
et
1989a; and

al.,

Wilson et al., 1991)
NR not reported, P probability, RR relative risk, SD standard deviation, SMD standard mean difference
a
Relative and absolute differences are calculated by the NCC technical team based on the data presented in the papers. When
this data is unavailable the authors reported figures may be used.
b
Dose of 5 mg/kg
c
Placebo
d
Dose of 10 mg/kg ibuprofen
e
f

Children aged more than 5 years included in study (Gupta up to 6; Walson up to 11; Kauffman up to 12; Wilson up to 12)
7.5 mg/kg ibuprofen

Table 9.4 GRADE findings for paracetamol vs. ibuprofen
Number of studies

Number of children

Effect*

Ibuprofen

Paracetamol

Relative
(95% confidence
interval)

Absolute
(95%
confidence
interval)

0.6 (SD 0.9),
n = 113b

NS c

-

Quality

Discomfort at 1 to 2 hours
No data
Discomfort at 2 to 5 hours
4 hours
GBC-score
1 (Autret
1997)

et

al.,

0.8 (SD 1), n =
116a

182

Low

Antipyretic interventions
Number of children

Effect*

Ibuprofen

Paracetamol

Relative
(95% confidence
interval)

Absolute
(95%
confidence
interval)

27.8 (SD 29.5),
n = 114a

18.3 (SD 26.5),
n = 108b

SMD 0.34 (0.07, 0.60)

-

Low

2.2 (SD 0.9), n
= 114a

2.5 (1.0), n =
108b

NS c

-

Low

64 of 94d

61 of 93f

RR 1.04
1.27)

-

Very low

0.8 (SD 1.0),
n = 114a

0.5 (SD 1.0),
n = 112b

NS c

-

Low

26.7 (SD 30.6),
n = 112a

15.9 (SD 31.1),
n = 107b

SMD 0.35 (+0.08 to
+0.62)

-

Low

2.3 (SD 0.9),
n = 112a

2.5 (SD
n = 107b

NS c

-

Low

11.48
(SD
2.58),
n = 15511g

11.77
(SD
2.64), n=154h

SMD -0.11 (-0.33 to
+0.11)

-

High

NCCPC stress test

8.83 (SD 2.67)

8.87 (SD 2.54)

-

High

1 (Sarrell et al.,
2006)

n = 155 g

n=154h

SMD 0.02 (-0.24 to
+0.21)

7.96 (SD 2.71),
n = 155g

7.66 (SD 2.96)

SMD 0.11 (-0.12 to
+0.33)

-

High

SMD -0.12 (-0.38 to +
0.14)

-

Low

Number of studies

GBC-VAS
1 (Autret
1997)

et

al.,

CHEOPs discomfort
1 (Autret
1997)

et

al.,

Overal efficacy
1 (Figueras Nadal et
al., 2002)

Quality

(0.85

to

Discomfort at > 5 to 24 hours
6 hours
GBC-score
1 (Autret
1997)

et

al.,

GBC-VAS
1 (Autret
1997)

et

al.,

CHEOPs discomfort
1 (Autret
1997)

et

al.,

1),

Discomfort > 24 hours
Day 1
NCCPC stress test
1 (Sarrell et al.,
2006)
Day 2

Day 3
NCCPC stress test
1 (Sarrell et al.,
2006)

n=154g

Mean change temperature at 1 to 2 hours
1 hour
1 (Autret et al.,
1997)

-0.97°C
0.58)
n=114 a

(SD

-0.90°C
0.56)

(SD

n=114b
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Feverish illness in children
Number of children

Effect*

Ibuprofen

Paracetamol

Relative
(95% confidence
interval)

Absolute
(95%
confidence
interval)

1 (Wong et al.,
2001)

-1.00°C
(SD
0.65), n=185i

-1.05°C
(SD
0.70), n=191j

SMD 0.07 (-0.13 to
+0.28)

-

Moderate

1 (ErlewynLajeunesse et al.,
2006)

-0.92°C

-0.95°C

-

Low

(95% CI 0.70 to
1.14), n=35g

(95% CI 0.72 to
1.17), n=37k

SMD 0.04 (-0.42 to
+0.51)

1 (Wilson et al.,
1991)

-0.8
(SD
0.3279), n = 43g

-0.8
(SD
0.3606), n = 52h

SMD 0.04 (-0.42 to
+0.51)

-

Very low

1 (Wilson et al.,
1991)

-0.8
(SD
0.3428), n = 47

-0.8
(SD
0.3606), n = 52h

SMD 0.00 (-0.40 to
+0.40)

-

Very low

-1.33°C

SMD 0.00 (-0.20 to
+0.20)

-

Moderate

Number of studies

Quality

l

1.5 hours
1 (Wong
2001)

et

al.,

-1.33°C
(SD
n=185i

0.66),

(SD
n=191j

0.68)

2 hours
1 (Wong
2001)

et

al.,

-1.56°C
(SD
0.72), n = 185 i

-1.55°C
(SD
0.68) n = 191j

SMD: -0.01 (-0.22 to
+0.19)

-

Moderate

1 (Wilson et al.,
1991)

-1.2
(SD
0.6557), n = 43g

-1.2
(SD
0.7211), n = 52h

SMD 0.00 (-0.40 to
+0.40)

-

Very low

1 (Wilson et al.,
1991)

-1.2
(SD
0.6856), n = 47 l

-1.2
(SD
0.7211), n = 52h

SMD 0.00 (-0.39 to
+0.39)

-

Very low

Mean change in temperature at > 2 to 5 hours
3 hours
1 (Wong
2001)

et

al.,

-1.58°C
(SD
0.81), n=185 i

-1.52°C
(SD
0.79) n=191 j

SMD -0.07 (-0.28 to
+0.13)

-

Moderate

1 (Wilson et al.,
1991)

-1.5
(SD
0.6856), n = 47g

-1.4
(SD
0.7211), n = 52h

-0.14 (-0.54 to +0.25)

-

Very low

1 (Wilson et al.,
1991)

-1.4
(SD
0.6557), n = 43 l

-1.4
(SD
0.7211), n = 52h

0.00 (-0.40 to +0.40)

-

Very low

-1.42°C
0.85)

-1.04°C
0.85)

(SD

SMD -0.45 (-0.71 to
-0.18)

-

Very low

n=112a

n= 110b

1 (Wilson et al.,
1991)

-1.6
(SD
0.6856), n = 47g

-1.3
(SD
1.4422), n = 52h

SMD -0.26 (-0.66 to
+0.14)

1 (Wilson et al.,
1991)

-1.2
(SD
0.6557), n = 43 l

-1.3
(SD
1.4422), n = 52h

SMD 0.09 (-0.32 to
+0.49)

-

Very low

-1.86°C
(SD
0.74) n = 30 l

-1.29°C
0.71)

SMD 0.78 (+0.25 to
+1.30)

-

Low

4 hours
1 (Autret
1997)

1 (Ulukol
1999)

et

et

al.,

al.,

(SD

(SD

n= 30b
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Very low

Antipyretic interventions
Number of studies

1 (Autret
1994)

et

al.,

1 (McIntyre et al.,
1996)

Number of children

Effect*

Ibuprofen

Paracetamol

Relative
(95% confidence
interval)

Absolute
(95%
confidence
interval)

-1.32°C
(SD
1.00), n = 77a

-1.02°C
(SD
1.05), n = 74b

SMD -0.29 (-0.61 to
+0.03)

-

Low

-1.80°C (SD -),
n = 76m

-1.6°C (SD -),
n = 74n

P = 0.39

-

Moderate

Quality

1 (Nadal
2002)

et

al.,

-1.30°C
(SD
1.1), n = 94o

-1.20°C
(SD
0.96), n = 93p

SMD -0.10 (-0.38 to
+0.19)

-

Very low

1 (Wong
2001)

et

al.,

-1.44°C
(SD
0.98), n = 185 i

-1.47°C
(SD
0.91), n = 191j

SMD 0.03 (-0.17 to
+0.23)

-

Moderate

et

al.,

-1.35°C
(SD
1.06), n = 185 i

-1.34°C
(SD
1.05)j n = 191j

SMD -0.01 (-0.21 to
+0.19)

-

Moderate

-1.4
(SD
0.6856), n = 47

-1.0
(SD
1.4422), n = 52h

SMD -0.35 (-0.74 to
+0.05)

-

Very low

-1.0
(SD
1.4422), n = 52h

SMD -0.09 (-0.49 to
+0.32)

-

Very low

5 hours
1 (Wong
2001)

1 (Wilson et al.,
1991)

g

1 (Wilson et al.,
1991)

-1.1
(SD0.6557),
n = 43 l

Mean change in temperature at > 5 to 24 hours
6 hours
1 (Autret
1997)

et

al.,

-1.19°C
(SD
0.94), n = 108a

-0.88°C
(SD
0.85), n=108b

SMD -0.34 (-0.61 to 0.08)

-

Low

1 (Wong et al., 2001

-1.24°C
(SD
1.08), n=185 i

-1.20°C
(SD
1.09) n=191j

SMD -0.04 (-0.24 to
+0.17)

-

Moderate

1 (Wilson et al.,
1991)

-1.1
(SD
0.6557), n = 43g

-0.9
(SD
1.4422), n = 52h

SMD -0.17 (-0.58 to
+0.23)

-

Very low

1 (Wilson et al.,
1991)

-1.2
(SD
0.6856), n = 47 l

-0.9
(SD
1.4422), n = 52h

SMD -0.26 (-0.66 to
+0.14)

-

Very low

Mean change in temperature at > 24 hours
No studies found
Mean temperature at 1 to 2 hours
1 hour
1 (Kauffman et al.,
1992)

38.0ºC
(SD
0.6928), n = 12a

38.2°C
(SD
0.5657), n = 8b

SMD -0.30 (-1.20 to
+0.60)

-

Very low

1 (Kauffman et al.,
1992)

37.9
(SD
0.4243), n = 8 l

38.2
(SD
0.5657), n = 8b

SMD -0.57 (-1.57 to
+0.44)

-

Very low

1
(VauzelleKervrodan et al.,
1997)

38.4°C
(SD
0.6) n = 60a

38.3°C
(SD
0.6), n = 56b

SMD: 0.17 (-0.20 to
+0.53)

-

Low

185

Feverish illness in children
Number of children

Effect*

Ibuprofen

Paracetamol

Relative
(95% confidence
interval)

Absolute
(95%
confidence
interval)

1
(ErlewynLajeunesse et al.,
2006)

37.81°C
(SD
0.69), n = 35g

37.98°C
(SD
0.47), n = 37k

SMD: -0.29 (-0.75 to
+0.18)

-

Low

1 (Walson et al.,
1989)

100.9°F (SD 1),
n = 29 g

102.1°F
(SD
0.9), n = 31b

SMD -0.31 (-0.82 to
+0.20)

-

Low

1 (Walson et al.,
1989)

100.8°F
(SD
0.9) n = 25 l

102.1°F
(SD
0.9), n = 31b

SMD -0.44 (-0.97 to
+0.10)

-

Low

Number of studies

Quality

et

al.,

37.93°C
(SD
0.72) , n = 100 o

38.06°C
(SD
0.72), n = 99 p

SMD -0.18 (-0.46 to
+0.10)

-

Very low

et

al.,

37.61°C
(SD
0.73), n = 100o

37.78°C
(SD
0.70), n = 99p

SMD -0.24 (-0.52 to
+0.04)

-

Very low

et

al.,

37.50°C
(SD
0.74) n = 100o

37.67°C
(SD
0.78), n = 99p

SMD -0.22 (-0.50 to
+0.06)

-

Very low

1 (Van Esch et al.,
1995)

37.60°C
(SD
0.6025), n = 30g

37.96°C
(SD
0.9155), n = 29b

SMD -0.46 (-0.98 to
+0.06)

-

Very low

1
(VauzelleKervrodan et al.,
1997)

37.9°C
(SD
0.7), n = 58l

37.9°C
(SD
0.7), n = 55b

SMD 0.00 (-0.37 to
+0.37)

-

Low

1 (Walson et al.,
1989)

99.8°F
(SD
1.1), n = 29g

101.8°F
(SD
0.9), n = 31b

SMD -0.49 (-1.01 to
+0.02)

-

Low

1 (Walson et al.,
1989)

99.5°F (SD 0.7)
n = 25l

101.8°F
(SD
0.9), n = 31b

SMD -0.97 (-1.52 to
-0.41)

-

Moderate

1 (Kauffman et al.,
1992)

37.3°C
(SD
0.5196), n = 12a

37.7°C
(SD
0.6), n = 8b

SMD -0.69 (-1.62 to
+0.23)

-

Very low

1 (Kauffman et al.,
1992)

37.2°C
(SD
0.2828), n = 8q

37.7°C
(SD
0.6), n = 8b

SMD -1.01 (-2.07 to
+0.05)

-

Low

1 (Autret-Leca et al.,
2007)

37.4 (SD 0.75),
n = 151 l

37.4 (SD 0.8), n
= 150r

SMD 0.00 (-0.23 to
+0.23)

-

Very low

1 (Nadal
2002)
1.5 hours
1 (Nadal
2002)
2 hours
1 (Nadal
2002)

Mean temperature at > 2 to 5 hours
3 hours
1 (Walson et al.,
1989)

99.5°F
(SD
1.0), n = 29g

101.7°F
(SD
1.0), n = 31b

SMD -0.51 (-1.03 to
0.00)

-

Low

1 (Walson et al.,
1989)

99.3 °F (0.7), n
= 25 l

101.7 °F (SD
1.0),n = 31b

SMD -0.90 (-1.45 to
-0.34)

-

Moderate

1
(VauzelleKervrodan et al.,
1997)

37.6°C(SD 0.7),
n = 58 l

37.8°C
(SD
0.7), n = 56b

SMD -0.28 (-0.65 to
+0.09)

-

Very Low

1 (Nadal
2002)

37.57°C
(SD
0.92), n = 100o

37.78°C
(SD
0.92), n = 99p

SMD -0.23 (-0.51 to
+0.05)

-

Very low

et

al.,
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Antipyretic interventions
Number of children

Effect*

Ibuprofen

Paracetamol

Relative
(95% confidence
interval)

Absolute
(95%
confidence
interval)

1 (Kauffman et al.,
1992)

36.9°C
(SD
0.6928), n = 12a

37.7°C
(SD
0.8485), n = 8b

SMD -1.01 (-1.97 to
-0.05)

-

Very low

1 (Kauffman et al.,
1992)

36.7°C
(SD
0.2828), n = 8 l

37.7°C
(SD
0.8485), n = 8b

SMD -1.49 (-2.64 to
-0.35)

-

Very low

1 (Autret-Leca et al.,
2007)

37.3°C
(SD
0.75), n = 151 l

37.3°C
(SD
0.75), n = 150ah

SMD 0.00 (-0.23 to
+0.23)

-

Very low

1 (Van Esch et al.,
1995)

37.38°C
(SD
1.0022), n = 31g

37.95°C
1.2806),
31b

(SD
=

SMD -0.49 (-1.00 to
+0.02)

-

Very low

1
(VauzelleKervrodan et al.,
1997)

37.6°C
(SD
0.8), n = 58 l

37.8°C
(SD
0.8), n = 55b

SMD -0.25 (-0.62 to
+0.12)

-

Very Low

1 (Nadal
2002)

37.82°C
(SD
1.05), n = 100o

37.97°C
(SD
1.02), n = 99 p

SMD -0.14 (-0.42 to
+0.13)

-

Very low

1 (Walson et al.,
1989)

99.5°F
(SD
1.6), n = 29g

101.6°F
(SD
1.3), n = 31b

SMD -0.54 (-1.06 to
-0.03)

-

Moderate

1 (Walson et al.,
1989)

99.2°F
(SD
1.2), n = 25 l

101.6°F
(SD
1.3), n = 31b

SMD -0.86 (-1.42 to
-0.31)

-

Moderate

1 (Kauffman et al.,
1992)

36.9°C
(SD
0.6928), n = 12a

37.8°C
(SD
0.8485), n = 8b

SMD -1.14 (-2.12 to
-0.16)

-

Very low

1 (Kauffman et al.,
1992)

36.7°C
(SD
0.2828), n = 8a

37.8°C
(SD
0.8485), n = 8w

SMD -1.64 (-2.82 to
-0.47)

-

Very low

1 (Autret-Leca et al.,
2007)

37.4(SD 0.9), n
= 151 l

37.4(SD 1.0), n
= 150s

SMD 0.00 (-0.23 to
+0.23)

1 (Walson et al.,
1989)

99.8°F (SD 1.9)
,n = 29g

101.3°F
(SD
1.3), n = 31b

SMD -0.43 (-0.94 to
+0.09)

-

Moderate

1 (Walson et al.,
1989)

99.3°F (SD 1.7)
n = 25 w

101.3°F
(SD
1.3) n = 31b

SMD -0.79 (-1.34 to
-0.25)

-

Moderate

37.88°C
(SD
1.07), n = 100o

37.85°C
(SD
0.87), n = 99p

SMD 0.03 (-0.25 to
+0.31)

-

Very low

1 (Kauffman et al.,
1992)

37.0°C
(SD
0.6928), n = 12a

38.1°C
(SD
0.5657), n = 8b

SMD -1.63 (-2.69 to
-0.57)

-

Very low

1 (Kauffman et al.,
1992)

36.9°C
(SD
0.5657), n = 8 l

38.1°C
(SD
0.5657), n = 8b

SMD -2.01 (-3.27 to
-0.74)

-

Very low

1 (Autret-Leca et al.,
2007)

37.4 (SD 0.9), n
= 151 l

37.6 (SD 1.0), n
= 150s

SMD -0.21 (-0.44 to
+0.02)

-

Very low

Number of studies

Quality

4 hours

et

al.,

n

Very low

5 hours

1 (Nadal
2002)

et

al.,
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Number of children

Effect*

Ibuprofen

Paracetamol

Relative
(95% confidence
interval)

Absolute
(95%
confidence
interval)

1
(VauzelleKervrodan et al.,
1997)

38°C (SD 0.8),
n = 56 l

38°C (SD 0.8),
n = 55b

SMD 0.00 (-0.37 to
+0.37)

-

Low

1 (Van Esch et al.,
1995)

37.82°C
(SD
1.2828), n = 34g

38.23°C
(SD
1.3015) ,n = 35

SMD -0.31 (-0.79 to
+0.16)

-

Very low

Number of studies

Quality

6 hours

b

37.87°C
(SD
0.96), n = 100o

38.10°C
(SD
0.97), n = 99p

SMD -0.24 (-0.52 to
+0.04)

-

Very low

1 (Walson et al.,
1989)

100.2°F
(SD
2.2),n = 29g

101.2°F
(SD
1.9), n = 31b

SMD -0.29 (-0.80 to
+0.22)

-

Low

1 (Walson et al.,
1989)

99.7°F (SD 1.9)
, n = 25 l

101.2°F
(SD
1.9), n = 31b

SMD -0.57 (-1.11 to
-0.03)

-

Low

1 (Kauffman et al.,
1992)

37.3°C
(SD
0.6928), n = 12a

38.5°C
(SD
1.1314), n = 8b

SMD -1.29 (-2.29 to
-0.29)

-

Very low

1 (Kauffman et al.,
1992)

37.2°C
(SD
0.5657), n = 8 l

38.5°C
(SD
1.1314), n = 8b

SMD -1.37 (-2.50 to
-0.25)

-

Very low

1 (Autret-Leca et al.,
2007)

37.5°C
(SD
0.9), n = 151 l

37.7°C
(SD
1.0), n = 150r

SMD -0.21 (-0.44 to
+0.02)

-

Very low

38.0°C
(SD
1.33), n = 100o

38.2°C
(SD
0.84), n = 99p

SMD -0.18 (-0.46 to
+0.10)

-

Very low

1 (Walson et al.,
1989)

101.2°F
(SD
2.0), n = 29g

101.2°F
(SD
1.8), n = 31b

SMD -0.21 (-0.72 to
+0.30)

-

Low

1 (Walson et al.,
1989)

100.6°F
(SD
2.2) n = 25 l

101.2°F
(SD
1.8), n = 31b

SMD -0.50 (-1.03 to
+0.04)

-

Low

1 (Kauffman et al.,
1992)

37.7°C
(SD
0.8485), n = 8a

38.8°C
(SD
0.8485), n = 8b

SMD -1.23 (-2.32 to 0.13)

-

Very low

1 (Kauffman et al.,
1992)

37.9°C
(SD
1.3856), n = 12 l

38.8°C
(SD
0.8485), n = 8b

SMD -0.72 (-1.64 to
+0.21)

-

Very low

1 (Autret-Leca et al.,
2007)

37.6°C
(SD
0.9), n = 151 l

37.6°C
(SD
0.95), n = 150r

SMD 0.00 (-0.23 to
+0.23)

-

Very low

37.87°C
(SD
1.3576), n = 32e

37.88°C
(SD
1.1241), n = 35b

SMD -0.01 (-0.49 to
+0.47)b

-

Low

1 (Van Esch et al.,
1995)

37.92°C
(SD
1.1432), n = 27g

38.18°C
(SD
1.2638), n = 33b

SMD -0.21 (-0.72 to
+0.30)

-

Very low

1 (Sarrell et al.,
2006)

40.60°C
(SD
1.46)n = 155g

40.55°C
(SD
1.31), n = 154 h

SMD 0.04 (-0.19 to
+0.26)

-

High

1 (Nadal
2002)

et

al.,

8 hours
1 (Nadal
2002)

et

al.,

12 hours
1 (Van Esch et al.,
1995)
24 hours
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Number of studies

Number of children

Effect*

Ibuprofen

Paracetamol

Relative
(95% confidence
interval)

Absolute
(95%
confidence
interval)

39.66°C
(SD
1.48), n = 155g

39.74°C
(SD
1.37), n = 154h

SMD -0.06 (-0.28 to
+0.17)

-

High

39.64°C
(SD
1.46), n = 155g

39.34°C
(SD
1.19) n = 154 h

SMD 0.22 (0.00 to
+0.45)

-

High

Quality

Mean temperature at > 24 hours
Day 2
1 (Sarrell et al.,
2006)
Day 3
1 (Sarrell et al.,
2006)

Afebrile at 1 to 2 hours
1 hour
et

al.,

33 of 116a

25 of 113b

RR 1.29 (0.82, 2.02)

-

Low

et

al.,

145 of 185i

130 of 191j

RR 1.15 (1.02, 1.30)

-

Moderate

27 of 30g

22 of 29 b

RR 1.19 (0.94, 1.50)b

-

Very low

69 of 116a

45 of 113b

RR 1.49 (1.14, 1.96)

-

Low

1 (Van Esch et al.,
1995)

26 of 30g

22 of 29b

RR 1.18 (0.90, 1.55)

-

Very low

1
(VauzelleKervroedan et al.,
1997)

56 of 58 l

53 of 55b

RR 1.00 (0.93, 1.08)

-

Moderate

43 of 116a

40 of 113b

RR 1.05 (0.74, 1.48)

-

Low

20 of 34g

18 of 35b

RR 1.14 (0.75, 1.75)

-

Very low

21 of 34g

24 of 35b

RR 0.96 (0.68, 1.34)

-

Very low

20 of 34g

20 of 35b

RR 1.22 (0.86, 1.74)

-

Very low

1 (Autret
1997)
2 hours
1 (Wong
2001)

1 (Van Esch et al.,
1995)

Afebrile at > 2 to 5 hours

4 hours
1 (Autret
1997)

et

al.,

Afebrile at > 5 to 24 hours
6 hours
1 (Autret
1997)

et

al.,

1 (Van Esch et al.,
1995)
12 hours
1 (Van Esch et al.,
1995)
24 hours
1 (Van Esch et al.,
1995)
Afebrile at > 24 hours
No data
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Number of studies

Number of children

Effect*

Ibuprofen

Relative
(95% confidence
interval)

Absolute
(95%
confidence
interval)

p = 0.05

-

Very low

p = 0.05

-

Very low

Paracetamol

Quality

Temperature AUC
0 to 8 hours
1 (Kauffman et al.,
1992)

730 (576
839)a

to

328 (-356
686)b

1 (Kauffman et al.,
1992)

590 (160 to
875) l

328 (-356 to

1 (Wilson et al.,
1991)

7.09 (SEM
0.58), n = 43g

6.72
(SEM
0.58), n = 51h

NS

-

Very Low

1 (Wilson et al.,
1991)

4.91 (SEM
0.47), n = 47 l

6.72
(SEM
0.58), n = 51h

NS

-

Very low

1 (Walson et al.,
1989)

460.9 g

365.0 b

NS

-

Low

1 (Walson et al.,
1989)

510.9 l

365.0 b

p < 0.05

-

Low

686)

to

b

0 to 6 hours

0 to 8 hours

0 to 6 hours – total temperature change per hour
1 (Walson et al.,
1992)

297g

377b

NS

-

Moderate

1 (Walson et al.,
1992)

385 l

377b

NS

-

Moderate

0 to 12 hours – total temperature change per hour
1 (Walson et al.,
1992)

689 g

938n

p<0.05

-

Moderate

1 (Walson et al.,
1992)

929 l

938b

NS

-

Moderate

0 to 24 hours – total temperature change per hour
1 (Walson et al.,
1992)

1572 g

2100b

p<0.05

-

Moderate

1 (Walson et al.,
1992)

1995 l

2100b

NS

-

Moderate

0 to 48 hours – total temperature change per hour
1 (Walson et al.,
1992)

3286 g

4400b

NS

-

Moderate

1 (Walson et al.,
1992)

3933 l

4400b

NS

-

Moderate
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Number of studies

Number of children

Effect*

Ibuprofen

Paracetamol

Relative
(95% confidence
interval)

2962 of 21843

1469 of 11678

RR 1.04
1.10)

(0.98

to

-

Very low

5 of 226

RR 0.54
1.71)

(0.17

to

-

Very low

Quality
Absolute
(95%
confidence
interval)

Adverse events
5 (Southey et al.,
2009; Pierce et al,
2010; Kauffman et
al., 1992; Sarrell et
al.,
2006;
and
Walson et al., 1989)

Discontinuation of treatment
1 (Southey et al.,
2009)

5 of 257

AUC area under the curve, NC non-calculable, NR not reported, NS Not significant at P < 0.05, P probability, RR relative risk,
SD standard deviation, SMD standard mean difference
*
Relative and absolute differences are calculated by the NCC technical team based on the data presented in the papers. When
this data is unavailable the authors reported figures may be used.
a
Ibuprofen at 7.5 mg/kg
b
Paracetamol at 10 mg/kg
c
Not presented in correct format for analysis of categorical data
d
6.67 mg/kg of Ibuprofen
e
Study used a non-validated scoring system
f
10.65 mg/kg of paracetamol
g
5 mg/kg of Ibuprofen
h
12.5 mg/kg of paracetamol
i
At 5 mg/kg for initial temp <39.2°C and 10 mg/kg for initial temp ≥39.2°C
j
12 mg/kg of paracetamol. The dose of paracetamol was adjusted according to each patient’s age following package insert
instructions and averaged 12mg/kg
k
15.3 mg/kg paracetamol
l

10 mg/kg Ibuprofen

m

At 20 mg/kg in 24 hours
At 50 mg/kg in 24 hours
o
6.67 mg/kg of Ibuprofen
p
10.65 mg/kg of paracetamol
q
Included children aged more than 5 (Nadal = 12 ; Wong Included children up to 6 years; Ulukol up to 14 years; McIntyre up to
n

aged 12; Kaufmann up to 12; Vauzelle up to 12; Erlewyn; Autret-Leca 12)
r
1.96h paracetamol; 2.16h ibuprofen
s

A crossover analysis comparing the study drugs was performed on 22 children with a second episode of fever.
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Table 9.5 GRADE findings for paracetamol vs. paracetamol and ibuprofen combined
Number of studies

Number of children

Effect

Quality

Combined

Mono

Relative
(95% confidence
interval)

Absolute
(95%
confidence
interval)

29 of 50 a

22 of 52b

RR 1.37 (0.92 to 2.04)

-

Low

23 of 48 a

20 of 50b

RR 1.20 (0.76 to 1.88)

-

Very
low

14 of 48a

10 of 48b

RR 1.40 (0.69 to 2.84)

-

Very
low

20 of 52a

17 of 46b

RR 1.04 (0.62 to 1.73)

-

Very
low

36 of 52a

34 of 52b

RR 1.06 (0.81 to 1.38)

-

Low

28 of 52a

31 of 52b

RR 0.90 (0.65 to 1.26)

-

Very
low

21 of 51a

21 of 51b

RR 1.00 (0.63 to 1.59)

-

Very
low

25 of 52a

27 of 52b

RR 0.93 (0.63 to 1.36)

-

Very
low

38 of 50a

43 of 49b

RR 0.87 (0.72 to 1.04)

-

Moder
ate

37 of 51a

44 of 49b

RR 0.81 (0.67 to 0.98)

-

Moder
ate

32 of 52a

29 of 50b

RR 1.06 (0.77 to 1.46)

-

Low

Discomfort at 1 to 2 hours
No data
Discomfort at > 2 to 5 hours
No data
Discomfort at > 5 to 24 hours
24 hours
Discomfort
1 (Hay et al., 2009)
Activity
1 (Hay et al., 2009)
Appetite
1 (Hay et al., 2009)
Sleep
1 (Hay et al., 2009)
Discomfort at > 24 hours
48 hours
Discomfort
1 (Hay et al., 2009)
Activity
1 (Hay et al., 2009)
Appetite
1 (Hay et al., 2009)
Sleep
1 (Hay et al., 2009)
Day 5
Discomfort
1 (Hay et al., 2009)
Activity
1 (Hay et al., 2009)
Appetite
1 (Hay et al., 2009)
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Number of studies

Sleep

Number of children

Effect

Quality

Combined

Mono

Relative
(95% confidence
interval)

Absolute
(95%
confidence
interval)

27 of 51a

31 of 50b

RR 0.85 (0.61 to 1.20)

-

Low

RR 0.36 (-0.10 to 0.82)

-

Moder
ate

RR -0.71 (-1.18 to 0.24)

-

Moder
ate

1 (Hay et al., 2009)
Mean change temperature at 1 to 2 hours
1 hour
1
(ErlewynLajeunesse et al.,
2006)

-1.22 (0.95 to
1.50), n = 36c

-0.95 (0.72 to
1.17), n = 37 d

Mean change in temperature at > 2 to 5 hours
No data
Mean change in temperature at > 5 to 24 hours
No data
Mean change in temperature at > 24 hours
No data
Mean temperature at 1 to 2 hours
1 hour
1
(ErlewynLajeunesse et al.,
2006)

37.59°C
(SD
0.61), n = 36c

37.98°C
(SD
0.47), n = 37d

Adjusted 0.35C (0.10
to 0.6), P = 0.028.

Mean temperature at > 2 to 5 hours
No data
Mean temperature at > 5 to 24 hours
1 (Hay et al., 2009)

36.6°C
(SD
1.01), n = 52a

36.4°C
(SD
0.89), n = 52b

SMD 0.21 (-0.18 to
+0.59)

-

Low

36.2°C
(SD
0.93), n = 52b

SMD -0.25 (-0.63 to
+0.14)

-

Low

33 of 52b

RR 1.42 (1.14 to 1.78)

-

Moder
ate

37 of 52b

RR 1.38 (1.15 to 1.65)

-

Moder
ate

Mean temperature at > 24 hours
1 (Hay et al., 2009)

36.0°C
(SD
0.66), n = 52a

Afebrile at 1 to 2 hours
1 (Hay et al., 2009)

47 of 52a

Afebrile at > 2 to 5 hours
1 (Hay et al., 2009)

51 of 52a
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Number of studies

Number of children

Effect

Quality

Combined

Mono

Relative
(95% confidence
interval)

Absolute
(95%
confidence
interval)

47 of 52a

39 of 52b

RR 1.21 (1.01 to 1.44)

-

Moder
ate

45 of 52a

42 of 52b

RR 1.07 (0.90 to 1.27)

-

Moder
ate

49 of 52a

39 of 52b

RR 1.26 (1.06 to 1.49)

-

Moder
ate

47 of 52a

46 of 52b

RR 1.02 (0.90 to 1.17)

-

Moder
ate

116.2 (SD 65.0)a

171.1 (SD 40.8)

Adjusted
mean
difference 55.3 (33.1
to 77.5), P < 0.001

-

Moder
ate

Adjusted
mean
difference 4.4 (2.4 to
6.3), P < 0.001

-

Moder
ate

Afebrile at > 5 to 24 hours
6 hours
1 (Hay et al., 2009)
8 hours
1 (Hay et al., 2009)
12 hours
1 (Hay et al., 2009)
Afebrile at > 24 hours
1 (Hay et al., 2009)
Time without fever
0 to 4 hours
1 (Hay et al., 2009)

b

24 hours
1 (Hay et al., 2009)

1217.4
237.6) a

(SD

940.3
362.9) b

(SD

Adverse events
Diarrhoea
1 (Hay et al., 2009)

12 of 52a

10 of 52b

RR 1.20 (0.57 to 2.53)

-

Low

2 of 52a

6 of 52

RR 0.33 (0.07 to 1.58)

-

Low

Vomiting
1 (Hay et al., 2009)

NC non-calculable, NR not reported, P probability, RR relative risk, SD standard deviation
a
Hay – 15 mg/kg paracetamol + 10 mg/kg ibuprofen
b
15 mg/kg paracetamol
c
15 mg/kg + 5 mg/kg
d
15 mg/kg paracetamol

194

Antipyretic interventions
Table 9.6 GRADE findings for paracetamol vs. paracetamol and ibuprofen alternating
Number of studies

Number of children

Effect

Quality

Alternating

Paracetamol

Relative
(95% confidence
interval)

Absolute
(95%
confidence
interval)

9.26 (SD 2.49),
n = 155a

11.77 (SD 2.64),
n = 154b

SMD -0.98 (-1.21 to
-0.74)

-

High

Discomfort at 1 to 2 hours
No data
Discomfort at > 2 to 5 hours
No data
Discomfort at > 5 to 24 hours
Day 1
1 (Sarrell
2006)

et

al.,

Discomfort > 24 hours
Day 2
1 (Sarrell
2006)

et

al.,

5.09 (SD 2.78),
n = 155a

8.87 (SD 2.54),
n = 154b

SMD -1.42 (-1.67 to
-1.17)

-

High

et

al.,

4.18 (SD 2.74),
n = 155a

7.66 (SD 2.96),
n = 154b

SMD -1.22 (-1.46 to
-0.97)

-

High

38.8°C
(SD
0.47), n = 35d

SMD 0.00 (-0.47 to
+0.47)

-

Low

37.7°C
(SD
0.6224), n = 19e

37.7°C
(SD
0.415), n = 19d

SMD 0.00 (-0.64 to
+0.64)

-

Very
low

1 (Pashapour et al.,
2009)

38.4°C
(SD
0.34), n = 35c

38.5°C (SD 0.3),
n = 35d

SMD -0.31 (-0.78 to
+0.16)

-

Very
low

1 (Kramer et al.,
2008)

37.4°C
(SD
0.8299), n = 19 e

38.0°C
(SD
1.0374), n = 19 d

SMD -0.63 (-1.28 to
+0.03)

-

Very
low

Day 3
1 (Sarrell
2006)

Mean change temperature at 1 to 2 hours
No data
Mean change in temperature at > 2 to 5 hours
No data
Mean change in temperature at > 5 to 24 hours
No data
Mean change in temperature at > 24 hours
No data
Mean temperature at 1 to 2 hours
1 (Pashapour et al.,
2009)

38.8°C
(SD
0.59), n = 35c

Mean temperature at > 2 to 5 hours
3 hours
1 (Kramer et al.,
2008)
4 hours
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Number of studies

Number of children

Effect

Quality

Alternating

Paracetamol

Relative
(95% confidence
interval)

Absolute
(95%
confidence
interval)

1 (Pashapour et al.,
2009)

38.0°C
(SD
0.47), n = 35c

38.2°C
(SD
0.38), n = 35d

SMD -0.46 (-0.94 to
+0.01)

-

Very
low

1 (Kramer et al.,
2008)

37.1°C
(SD
0.6224), n = 19 e

37.9°C
(SD
0.8299), n = 19 d

SMD -1.07 (-1.75 to
-0.38)

-

Very
low

37.4°C
(SD
0.8299), n = 19e

37.5°C
(SD
0.8299), n = 19d

SMD -0.12 (-0.75 to
+0.52)

-

38.0°C
(SD
0.48), n = 35c

38.2°C
(SD
0.57), n = 35d

SMD -0.38 (-0.85 to
+0.10)

-

Moder
ate

37.7°C
(SD
0.46), n = 35c

38.0°C
(SD
0.52), n = 35d

SMD -0.60 (-1.08 to
-0.12)

-

Moder
ate

5 hours

Mean temperature at > 5 to 24 hours
6 hours
1 (Kramer et al.,
2008)
7 hours
1 (Pashapour et al.,
2009)
8 hours
1 (Pashapour et al.,
2009)

Mean temperature at > 24 hours
Day 1
1 (Sarrell
2006)

et

al.,

39.64°C
(SD
1.17), n = 155a

40.55°C
(SD
1.31), n = 155b

SMD -0.73 (-0.96 to
-0.50)

-

High

et

al.,

38.78°C
(SD
0.87), n = 155a

39.74°C
(SD
1.37), n = 155b

SMD -0.83 (-1.07 to
-0.60)

-

High

et

al.,

38.54°C
(SD
0.74), n = 155a

39.34°C
(SD
1.19), n = 155b

SMD -0.81 (-1.04 to
-0.57)

-

High

Day 2
1 (Sarrell
2006)
Day 3
1 (Sarrell
2006)

Afebrile at 1 to 2 hours
No data
Afebrile at > 2 to 5 hours
No data
Afebrile at > 5 to 24 hours
No data
Afebrile at > 24 hours
No data
Temperature AUC
No data
Adverse events
No reported

196

Antipyretic interventions
AUC area under the curve, NC non-calculable, NR not reported, NS Not significant at P < 0.05, P probability, SD standard
deviation, SMD standard mean difference
a
Alternating acetaminophen (12.5 mg/kg) with ibuprofen (5 mg/kg) every 4 hours
b

Acetaminophen (12.5 mg/kg) every 6 hours
Alternating ibuprofen (10 mg/kg) with acetaminophen (15 mg/kg) every 4 hours
d
Acetaminophen (15 mg/kg) every 4 hours
e
Alternating acetaminophen (15 mg/kg) with ibuprofen (10 mg/kg) with) every 3 hours
c

Table 9.7 GRADE findings for ibuprofen vs. paracetamol and ibuprofen combined
Number of studies

Number of children

Effect

Quality

Combined

Mono

Relative
(95% confidence
interval)

Absolute
(95%
confidence
interval)

29 of 50a

36 of 52b

RR 0.84 (0.62 to 1.13)

-

Low

23 of 48a

20 of 34b

RR 0.81 (0.54 to 1.22)

-

Very
low

14 of 48a

14 of 52b

RR 1.08 (0.58 to 2.03)

-

Very
low

20 of 52a

13 of 26b

RR 0.77 (0.46 to 1.29)

-

Very
low

36 of 52a

37 of 52b

RR 0.97 (0.76 to 1.25)

-

Moder
ate

Discomfort at 1 to 2 hours
No data
Discomfort at > 2 to 5 hours
No data
Discomfort at > 5 to 24 hours
24 hours
Discomfort
1 (Hay et al., 2009)
Activity
1 (Hay et al., 2009)
Appetite
1 (Hay et al., 2009)
Sleep
1 (Hay et al., 2009)
Discomfort > 24 hours
48 hours
Comfort
1 (Hay et al., 2009)
Activity

Adjusted OR
(0.32 to 2.43)

0.89

28 of 52a

37 of 51b

RR 0.74 (0.55 to 1.00)

-

Moder
ate

21 of 51a

22 of 50b

RR 0.94 (0.59 to 1.47)

-

Very
low

25 of 52a

31 of 51b

RR 0.79 (0.55 to 1.13)

-

Low

38 of 50a

38 of 47b

RR 0.94 (0.76 to 1.16)

-

Moder
ate

1 (Hay et al., 2009)
Appetite
1 (Hay et al., 2009)
Sleep 1 (Hay et al.,
2009)
Day 5
Comfort
1 (Hay et al., 2009)
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Number of studies

Activity

Number of children

Effect

Quality

Combined

Mono

Relative
(95% confidence
interval)

Absolute
(95%
confidence
interval)

37 of 51a

39 of 46b

RR 0.86 (0.69 to 1.05)

-

Low

32 of 52a

29 of 49b

RR 1.04 (0.76 to 1.43)

-

Low

27 of 51a

25 of 50b

RR 1.06 (0.72 to 1.55)

-

Low

SMD -0.33 (-0.80 to
+0.13)

-

Moder
ate

SMD -0.33 (-0.80 to
+0.13)

-

Moder
ate

1 (Hay et al., 2009)
Appetite
1 (Hay et al., 2009)
Sleep
1 (Hay et al., 2009)
Mean change temperature at 1 to 2 hours
1 hour
1
(ErlewynLajeunesse et al.,
2006)

-1.22 (0.95 to
1.50) n = 36c

-0.92 (0.70 to
1.14), n = 35d

Mean change in temperature at > 2 to 5 hours
No data
Mean change in temperature at > 5 to 24 hours
No data
Mean change in temperature at > 24 hours
No data
Mean temperature at 1 to 2 hours
1 hour
1
(ErlewynLajeunesse et al.,
2006)

37.59°C
0.61) c

(SD

37.81°C
0.69) d

(SD

1 (Paul et al., 2010)

37.4°C
0.5),
n = 20e

(SD

37.6°C
0.5),
n = 20f

(SD

SMD -0.39 (-1.02 to
+0.23)

-

37.0°C
0.5),
n = 20e

(SD

37.1°C
0.4),
n = 20f

(SD

SMD -0.22 (-0.84 to
+0.41)

-

37.2°C
0.6),
n = 20f

(SD

SMD -0.58 (-1.21 to
+0.06)

-

Adjusted MD = 0.25C
(-0.01
to
0.50),
P = 0.166

2 hours
1 (Paul et al., 2010)

Mean temperature at > 2 to 5 hours
3 hours
1 (Paul et al., 2010)

36.9°C
0.4),
n = 20e

(SD
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Number of studies

Number of children

Effect

Combined

Relative
(95% confidence
interval)

Absolute
(95%
confidence
interval)

Mono

Quality

4 hours
1 (Paul et al., 2010)

36.9°C
0.3),
n = 20e

(SD

37.5°C
1.1),
n = 20f

(SD

SMD -0.73 (-1.37 to
-0.09)

-

36.9°C
0.5),
n = 20e

(SD

38.0°C
1.1),
n = 20f

(SD

SMD -1.26 (-1.95 to
-0.58)

-

37.2°C
(SD
0.6), n = 20e

38.5°C
(SD
1.5), n = 20f

SMD -1.12 (-1.79 to
-0.44)

-

36.6°C
(SD
1.01), n = 52a

36.4°C
(SD
0.85), n = 52b

SMD 0.21 (-0.17 to
+0.60)

-

Moder
ate

36.1°C
(SD
0.78), n = 52b

SMD -0.14 (-0.52 to
+0.25)

-

Moder
ate

18 of 20e

16 of 20f

RR 1.13 (0.86 to 1.46)

-

Very
low

1 (Hay et al., 2009)

47 of 52a

44 of 52b

SMD 1.07 (+0.92 to
+1.24)

-

Moder
ate

1 (Paul et al., 2010)

20 of 20fl

19 of 20f

RR 1.05 (0.92 to 1.20)

-

Low

20 of 20e

18 of 20f

RR 1.11 (0.93 to1.31)

-

Very
low

1 (Hay et al., 2009)

51 of 52el

44 of 52f

RR 1.16 (1.03 to 1.31)

-

Moder
ate

1 (Paul et al., 2010)

20 of 20e

14 of 20f

RR 1.41 (1.05 to 1.90)

-

Low

20 of 20e

12 of 20f

RR 1.64 (1.15 to 2.35)

-

Low

5 hours
1 (Paul et al., 2010)

Mean temperature at > 5 to 24 hours
6 hours
1 (Paul et al., 2010)
24 hours
1 (Hay et al., 2009)

Mean temperature at > 24 hours
1 (Hay et al., 2009)

36.0°C
(SD
0.66), n = 52a

Afebrile at 1 to 2 hours
1 hour
1 (Paul et al., 2010)
2 hours

Afebrile at > 2 to 5 hours
3 hours
1 (Paul et al., 2010)
4 hours

5 hours
1 (Paul et al., 2010)
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Number of studies

Number of children

Effect

Quality

Combined

Mono

Relative
(95% confidence
interval)

Absolute
(95%
confidence
interval)

Afebrile at > 5 to 24 hours
6 hours
1 (Hay et al., 2009)

47 of 52a

37 of 52b

RR 1.27 (1.05 to 1.54)

-

Moder
ate

1 (Paul et al., 2010)

19 of 20e

10 of 20f

RR 1.90 (1.21 to 2.98)

-

Low

45 of 52a

46 of 52b

RR 0.98 (0.85 to 1.13)

-

Moder
ate

49 of 52

47 of 52

RR 1.04 (0.93 to 1.17)

-

Moder
ate

47 of 52a

45 of 52b

RR 1.04 (0.91 to 1.20)

-

Moder
ate

171.1 (40.8)

156.0 (57.6)

adjusted
mean
difference 16.2 (-7.0 to
39.4), P = 0.2

-

Moder
ate

1217.4 (237.6)

1055.2 (329.7)

adjusted
mean
difference 2.5 (0.6 to
4.4), P = 0.008

-

Moder
ate

12 of 52

9 of 52

RR 0.75 (0.35 to 1.63)

-

Very
low

2 of 52

3 of 52

RR 1.50 (0.26 to 8.61)

-

Very
low

8 hours
1 (Hay et al., 2009)
12 hours
1 (Hay et al., 2009)
Afebrile at > 24 hours
24 hours
1 (Hay et al., 2009)
Time without fever
4 hours
1 (Hay et al., 2009)

24 hours
1 (Hay et al., 2009)

Adverse events
Diarrhoea
1 (Hay et al., 2009)
Vomiting
1 (Hay et al., 2009)

NC non-calculable, NR not reported, OP odds ratio, RR relative risk, SD standard deviation, SMD standard mean difference
a

Hay – 15 mg/kg paracetamol + 10 mg/kg ibuprofen
10 mg/kg ibuprofen
c
15 mg/kg + 5 mg/kg
d
5 mg/kg ibuprofen
e
10 mg/kg Ibuprofen and 15 mg/kg acetaminophen single dose
f
10 mg/kg Ibuprofen single dose
b
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Table 9.8 GRADE findings for ibuprofen vs. paracetamol and ibuprofen alternating
Number of studies

Number of children

Effect

Quality

Intervention

Control

Relative
(95% confidence
interval)

Absolute
(95%
confidence
interval)

11.48
(SD
2.58), n = 155b

SMD -0.87 (-1.11 to
-0.64)

-

5.09 (SD 2.78),
n = 155a

8.83 (SD 2.67),
n = 155b

SMD -1.37 (-1.62 to
-1.12)

-

High

4.18 (SD 2.74),
n = 155a

7.96 (SD 2.71),
n = 155b

SMD -1.38 (-1.63 to
-1.14)

-

High

Discomfort at 1 to 2 hours
No data
Discomfort at > 2 to 5 hours
No data
Discomfort at > 5 to 24 hours
Day 1
NCCPC score
1 (Sarrell
2006)

et

al.,

9.26 (SD 2.49),
n = 155a

Discomfort at > 24 hours
Day 2
NCCPC score
1 (Sarrell
2006)

et

al.,

Day 3
NCCPC score
1 (Sarrell
2006)

et

al.,

Mean change temperature at 1 to 2 hours
No data
Mean change in temperature at > 2 to 5 hours
No data
Mean change in temperature at > 5 to 24 hours
No data
Mean change in temperature at > 24 hours
No data
Mean temperature at 1 to 2 hours
1 hour
1 (Paul et al., 2010)

37.6°C
0.4),
n = 20c

(SD

37.6°C
0.5),
n = 20c

(SD

SMD 0.00 (-0.62 to
+0.62)

-

Very low

37.2°C
0.3),
n = 20c

(SD

37.1°C
0.4),
n = 20d

(SD

SMD 0.28 (-0.35 to
+0.90)

-

Very low

2 hours
1 (Paul et al., 2010)
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Number of studies

Number of children

Effect

Intervention

Relative
(95% confidence
interval)

Absolute
(95%
confidence
interval)

Control

Quality

Mean temperature at > 2 to 5 hours
3 hours
1 (Paul et al., 2010)

36.9°C
0.4),
n = 20c

(SD

37.2°C
0.6),
n = 20d

(SD

SMD -0.58 (-1.21 to
+0.06)

-

Low

1 (Nabulsi et al.,
2006)

37.5°C
0.7),
n = 37e

(SD

37.7°C
0.9),
n = 33f

(SD

SMD -0.25 (-0.72 to
+0.22)

-

Very low

1 (Paul et al., 2010)

36.9°C
0.3),
n = 20c

(SD

37.5°C
1.1),
n = 20d

(SD

SMD -0.73 (-1.37 to
-0.09)

-

Moderate

36.8°C
0.3),
n = 20c

(SD

38.0°C
1.1),
n = 20d

(SD

SMD -1.46 (-2.16 to
-0.75)

-

Moderate

38.5°C
1.5),
n = 20d

(SD

SMD -1.45 (-2.15 to
-0.75)

-

Low

4 hours

5 hours
1 (Paul et al., 2010)

Mean temperature at > 5 to 24 hours
6 hours
1 (Paul et al., 2010)

36.9°C
(SD
0.3), n = 20c

Mean temperature at > 24 hours
Day 1
1 (Sarrell
2006)

et

al.,

39.64°C
(SD
1.17), n = 155a

40.6°C
(SD
1.46), n = 155b

SMD -0.72 (-0.95 to
-0.49)

-

High

et

al.,

38.78°C
(SD
0.87), n = 155a

39.66°C
(SD
1.48), n = 155b

SMD -0.72 (-0.95 to
-0.49)

-

High

et

al.,

38.54°C
(SD
0.74), n =155a

39.64°C
(SD
1.46), n = 155b

SMD -0.95 (-1.18 to
-0.71)

-

High

16 of 20c

16 of 20d

RR
1.00
to1.36)

-

Very low

20 of 20c

19 of 20d

RR 1.05 (0.92 to
1.20)

-

Moderate

Day 2
1 (Sarrell
2006)
Day 3
1 (Sarrell
2006)

Afebrile at 1 to 2 hours
1 hour
1 (Paul et al., 2010)

(0.73,

2 hours
1 (Paul et al., 2010)
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Number of studies

Number of children

Effect

Quality

Intervention

Control

Relative
(95% confidence
interval)

Absolute
(95%
confidence
interval)

20 of 20c

18 of 20d

RR 1.11 (0.93 to
1.31)

-

Low

20 of 20c

14 of 20d

RR 1.41 (1.05 to
1.90)

-

Moderate

20 of 20c

12 of 20d

RR 1.64 (1.15 to
2.35)

-

Moderate

Afebrile at > 2 to 5 hours
3 hours
1 (Paul et al., 2010)
4 hours
1 (Paul et al., 2010)
5 hours
1 (Paul et al., 2010)

Afebrile at > 5 to 24 hours
6 hours
1 (Paul et al., 2010)

20 of 36c

10 of 33d

RR 1.95 (1.27 to
3.01)

-

Moderate

1 (Nabulsi et al.,
2006)

30 of 36e

19 of 33f

RR 1.62 (1.25 to
2.11)

-

Low

31 of 36e

14 of 33f

RR 2.03 (1.34 to
3.08)

-

Low

29 of 36e

11 of 33f

RR 2.42 (1.45 to
4.02)

-

Low

5 of 37e

6 of 37f

RR 0.83 (0.28 to
2.49)

-

Very low

7 hours
1 (Nabulsi et al.,
2006)
8 hours
1 (Nabulsi et al.,
2006)
Afebrile at > 24 hours
No data
Temperature AUC
No data
Adverse events
Diarrhoea
1 Nabulsi et al., 2006

NR Not reported, RR relative risk, SD standard deviation, SMD standard mean difference
a
Alternating acetaminophen (12.5 mg/kg) with ibuprofen (5 mg/kg) every 4 hours
b
Ibuprofen (5 mg/kg) every 6 hours
c
10 mg/kg Ibuprofen and 15 mg/kg acetaminophen single dose
d
10 mg/kg Ibuprofen single dose
e
Ibuprofen 10 mg/kg, followed by acetaminophen 15mg/kg at 4h
f
Ibuprofen 10 mg/kg, followed by placebo at 4h

203

Feverish illness in children
Table 9.9 GRADE findings for paracetamol and ibuprofen combined vs. paracetamol and ibuprofen alternating
Number of studies

Number of children

Effect

Intervention

Relative
(95% confidence
interval)

Absolute
(95%
confidence
interval)

Control

Quality

Discomfort at 1 to 2 hours
No data
Discomfort at > 2 to 5 hours
No data
Discomfort at > 5 to 24 hours
No data
Discomfort > 24 hours
No data
Mean change temperature at 1 to 2 hours
No data
Mean change in temperature at > 2 to 5 hours
No data
Mean change in temperature at > 5 to 24 hours
No data
Mean change in temperature at > 24 hours
No data
Mean temperature at 1 to 2 hours
1 hour
1 (Paul et al., 2010)

37.4°C
(SD
0.5), n = 20a

37.6°C
(SD
0.4), n = 20b

SMD -0.43 (-1.06 to
+0.19)

-

Low

37.0°C
(SD
0.5), n = 20a

37.2°C
(SD
0.3), n = 20b

SMD -0.48 (-1.10 to
+0.15)

-

Low

36.9°C
(SD
0.4), n = 20a

36.9°C
(SD
0.4), n = 20b

SMD 0.00 (-0.62 to
+0.62)

-

Low

36.9°C
(SD
0.3), n = 20a

36.9°C
(SD
0.3), n = 20b

SMD 0.00 (-0.62 to
+0.62)

-

Low

36.9°C
(SD
0.5), n = 20a

36.8°C
(SD
0.3), n = 20b

SMD 0.24 (-0.38 to
+0.86)

-

Low

2 hours
1 (Paul et al., 2010)

Mean temperature at > 2 to 5 hours
3 hours
1 (Paul et al., 2010)
4 hours
1 (Paul et al., 2010)
5 hours
1 (Paul et al., 2010)
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Number of studies

Number of children

Effect

Quality

Intervention

Control

Relative
(95% confidence
interval)

Absolute
(95%
confidence
interval)

36.9°C
(SD
0.3), n = 20b

SMD
0.62
to+1.26)

(-0.02

-

Low

18 of 20a

16 of 20b

RR 1.13 (0.86 to 1.46)

-

Low

20 of 20a

20 of 20b

RR 1.00 (0.91 to 1.10)

-

Moder
ate

20 of 20a

20 of 20b

RR 1.00 (0.91 to 1.10)

-

Moder
ate

20 of 20a

20 of 20b

RR 1.00 (0.91 to 1.10)

-

Moder
ate

20 of 20a

20 of 20b

RR 1.00 (0.91 to 1.10)

-

Moder
ate

20 of 20b

RR 0.95 (0.83 to 1.09)

-

Moder
ate

Mean temperature at > 5 to 24 hours
6 hours
1 (Paul et al., 2010)

37.2°C
(SD
0.6), n = 20a

Mean temperature at > 24 hours
No data
Afebrile at 1 to 2 hours
1 hour
1 (Paul et al., 2010)
2 hours
1 (Paul et al., 2010)

Afebrile at > 2 to 5 hours
3 hours
1 (Paul et al., 2010)
4 hours
1 (Paul et al., 2010)
5 hours
1 (Paul et al., 2010)

Afebrile at > 5 to 24 hours
6 hours
1 (Paul et al., 2010)

19 of 20a

Afebrile at > 24 hours
No data
Temperature AUC
No data
Adverse events
No data
AUC area under the curve, NR not reported, RR relative risk, SD standard deviation, SMD standard mean difference
a
10 mg/kg Ibuprofen and 15 mg/kg acetaminophen single dose
b
10 mg/kg Ibuprofen single dose
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Evidence statements
A number of calculations have been used in this review. For a relative risk an effect size of 0.25 with
the 95% confidence interval not crossing 1 (no effect) was considered a large effect. For standardised
mean differences an effect size of 0.1 was considered small, 0.3 medium and 0.5 large.

Paracetamol compared with placebo
One RCT found that quality of life (comfort, activity, alertness, mood and appetite) was improved in
children who received paracetamol compared with children who received placebo to treat fever. This
finding was a moderate effect size and was statistically significant. The evidence for this finding was of
low quality.
Four RCTs found that temperature was reduced more in children who received paracetamol compared
with children who received placebo to treat fever. This finding was statistically significant in all the
studies. The evidence for this finding ranged from high to very low quality.
A meta-analysis of seven RCTs found more adverse events reported in children who received
paracetamol compared with children who received placebo to treat fever. This finding was not
statistically significant. The evidence for this finding was of very low quality.
One observational study found that rates of asthma, eczema and rhinoconjunctivitis were higher in
children who had used paracetamol in the first year of life or within the past 12 months compared with
those who had not. This finding was statistically significant, but these kinds of studies are unable to
demonstrate a causal relationship between paracetamol use and long-term conditions. The evidence
for this finding was very low quality.

Ibuprofen compared with placebo
No data was found on quality of life.
Three RCTs found that temperature was reduced more in children who received ibuprofen compared
with children who received placebo to treat fever. This was a large effect and the finding was statistically
significant. The evidence for this finding ranged from moderate to low in quality.
A meta-analysis of seven RCTs found more adverse events reported in children who received ibuprofen
compared with children who received placebo to treat fever. This finding was statistically significant.
The evidence for this finding was of low quality.

Paracetamol compared with ibuprofen
Two RCTs found that quality of life was improved in children who received ibuprofen compared with
children who received paracetamol to treat fever up until 6 hours after treatment, but not thereafter. This
finding was a moderate effect size and was statistically significant. The evidence for this finding was of
low quality.
One RCT found that there was no difference in quality of life in children who received ibuprofen
compared with children who received paracetamol to treat fever from day 1 to 3 of treatment. This
finding was statistically significant. The evidence for this finding was of low quality.
Ten RCTs found either no difference or moderate differences in favour of ibuprofen in temperature
reduction between 1 and 6 hours after treatment began in children who received ibuprofen compared
with children who received paracetamol to treat fever. The evidence for this finding ranged from high to
very low in quality.
Three RCTs found that the proportion of afebrile patients was higher in the group of children who
received ibuprofen compared with children who received paracetamol to treat fever up until 4 hours
after treatment. This evidence was of moderate to very low quality.
A meta-analysis found no difference in the number of adverse events reported in children who received
ibuprofen compared with children who received paracetamol to treat fever. The evidence for this finding
was of very low quality.

Paracetamol compared with paracetamol and ibuprofen combined
One RCT found no difference in quality of life up to 5 days after treatment began between children who
received paracetamol and ibuprofen combined compared with children who received paracetamol only
to treat fever. The evidence for this finding was of low quality.
Two RCTs found no difference in temperature reduction in children who received paracetamol and
ibuprofen combined compared with children who received paracetamol only to treat fever. The evidence
for this finding was of moderate quality.
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One RCT found that the proportion of afebrile patients was higher in children who received paracetamol
and ibuprofen combined compared with children who received paracetamol alone to treat fever up until
6 hours after treatment, but no difference between groups thereafter. This was a large effect and the
finding was statistically significant. The evidence for this finding was of moderate quality.
One RCT found that total time without fever was longer in children who received paracetamol and
ibuprofen combined compared with children who received paracetamol to treat fever up until 24 hours
after treatment began. This finding was statistically significant. The evidence for this finding was of
moderate quality.
One RCT reported no difference in adverse events between paracetamol and ibuprofen combined and
paracetamol alone.

Paracetamol compared with paracetamol and ibuprofen alternating
One RCT found quality of life (discomfort) was less up to 3 days after treatment began in children who
received alternating paracetamol and ibuprofen compared to children who received only paracetamol
to treat fever. This finding was statistically significant. The evidence for this finding was of high quality.
Two RCTs found that temperature was reduced more in children who received alternating paracetamol
and ibuprofen compared to children who received only paracetamol to treat fever. This finding was
statistically significant at 5 hours, 8 hours and from 1 to 3 days after treatment began. The effect size
was moderate to high. The evidence was of high to very low quality.
No adverse events were reported.

Ibuprofen compared with paracetamol and ibuprofen combined
One RCT found no difference in quality of life up to 5 days after treatment began in children who
received paracetamol and ibuprofen combined compared with children who received only ibuprofen to
treat fever. The evidence for this finding was of low quality.
Three RCTs found no difference in temperature reduction in children who received paracetamol and
ibuprofen combined compared with children who received only ibuprofen to treat fever. The evidence
for this finding was of moderate quality.
Two RCTs found no difference in the proportion of children who were afebrile when comparing children
who received ibuprofen and paracetamol combined with children who received only ibuprofen to treat
fever up to 3 hours after treatment began. Between 4 and 8 hours combined therapy had a higher
proportion of afebrile children. This finding was statistically significant. The evidence for this finding was
of moderate to low quality.
One RCT study found that total time without fever was longer in children who received paracetamol and
ibuprofen combined compared with children who received ibuprofen to treat fever up until 24 hours after
treatment began. This finding was statistically significant. The evidence for this finding was of moderate
quality.
One RCT study reported no difference in adverse events between paracetamol and ibuprofen combined
and paracetamol alone.

Ibuprofen compared with paracetamol and ibuprofen alternating
One RCT found discomfort (quality of life) was less up to 3 days after treatment began in children who
received alternating paracetamol and ibuprofen compared with children who received ibuprofen only to
treat fever. This finding was statistically significant. The evidence for this finding was high quality.
Three RCTs found that temperature was reduced more in children who received alternating
paracetamol and ibuprofen compared with children who received only paracetamol to treat fever. This
finding was statistically significant at 5 hours and from 1 to 3 days after treatment began. The effect size
was moderate to high. The evidence was of high to very low quality.
Two RCTs found a higher proportion of children who were afebrile after they received alternating
ibuprofen and ibuprofen combined compared with children who received only ibuprofen. This finding
was statistically significant. This effect size was large. The evidence was of low to very low quality.
One RCT reported no difference in adverse events in children who received alternating paracetamol
and ibuprofen compared with children who received only paracetamol to treat fever. The evidence was
of low quality.

Paracetamol and ibuprofen combined compared with paracetamol and ibuprofen alternating
No data on quality of life was identified.
One RCT found no difference in temperature reduction in children who received alternating paracetamol
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and ibuprofen compared with children who received combined paracetamol and ibuprofen taken
together to treat fever. The evidence was of low quality.
No evidence was found reporting adverse events.

Health economics profile
No cost effectiveness studies were identified for this question and no additional health economics
analysis was undertaken.

Evidence to recommendations
Relative value placed on the outcomes considered
The GDG stated that the overarching aim of the guideline was the early and accurate detection of
serious illness in children with fever. This allows for suitable treatment to begin, which will then reduce
morbidity and mortality.
For this review, the aim was to assess the effectiveness of antipyretics. The GDG stated ‘distress’ was
the main concern for parents and carers, and for the majority of children with self-limiting viral disease
the aim of treatment would be to relieve ‘distress’. Therefore, change in a child’s level of ‘distress’ was
used as the primary outcome. However, although ‘distress’ was the primary outcome, the GDG
recognised that is was a poorly understood concept and rarely measured in clinical studies, therefore
secondary outcomes of change in temperature and time without fever were also used as proxies for
‘distress’. Furthermore, both short- and long-term adverse events were assessed.

Consideration of clinical benefits and harms
The GDG members stated that, to their knowledge, all relevant available evidence had been reviewed.
The GDG emphasised that the evidence shows that both ibuprofen and paracetamol reduce
temperature in febrile children, and that both also improve some aspects of quality of life. Although there
was some evidence that paracetamol was associated with increased risks of asthma, rhinoconjunctivitis
and eczema, the GDG recognised that the evidence from this study did not show a causal pathway
between use of paracetamol and long-term conditions.
Evidence shows that improvement in quality of life and reduction in temperature was greater with
ibuprofen than paracetamol within 4 hours of treatment starting, but that there were no differences over
the longer term. No difference was found in the rate of adverse events reported. The GDG concluded
that these differences were not clinically important in that either agent is likely to be effective in any
individual case. On this basis the GDG concluded that either paracetamol or ibuprofen could be used.
Evidence showed little difference between paracetamol and ibuprofen given alone or given
simultaneously to reduce temperature. The GDG recognised that some of the evidence showed a small
benefit in reducing temperature when both drugs were given together, but no evidence of a reduction
in distress, which was the primary outcome. The GDG recognised that the simultaneous administration
of paracetamol and ibuprofen is sometime used by healthcare professionals and carers. However, there
is no evidence on effectiveness to support this approach and a lack of data on safety. Furthermore,
each drug is known to be effective as a single agent and the potential for confusion and drug
administration errors is increased by using more than one drug.
There was limited evidence showing that improvement in quality of life and temperature reduction was
greater when paracetamol was alternated with ibuprofen compared with either treatment alone. The
GDG recognises an alternating regimen of paracetamol and ibuprofen is sometimes used by healthcare
professionals and carers. However, although there was some evidence showing the efficacy of this
approach, there was a lack of data on safety outside research settings. The GDG concluded that it
would not be unreasonable for healthcare professionals to advise alternating the two agents if they had
both been ineffective as standalone treatments.
Healthcare professionals and others involved in the supply of these drugs should ensure that parents
understand how to administer them safely, and explain that they are intended for short-term use only.
Healthcare professionals should also check whether the child is receiving any other drugs to avoid the
risk of drug interactions or inadvertent overdose.

Consideration of health benefits and resource uses
The clinical review reported no evidence of any difference between ibuprofen and paracetamol and
some limited evidence of improvement when the regimens were alternated. The benefit of antipyretics
lasts a few hours, and the impact on quality of life of the child can be described qualitatively but has not
been translated into a meaningful quality of life health state that can be translated into quality adjusted
life years (QALYs). There is no evidence that there is a long-term benefit or harm from reducing fever
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or that it changes the course of serious bacterial illness. For these reasons a cost effectiveness analysis
was not considered to be feasible for this question.
Paracetamol is less expensive than ibuprofen (£1.05 per 200 mL for the oral suspension compared with
£2.71 per 200 mL for ibuprofen oral suspension, August 2012). However, the GDG recognised that, in
reality, parents and carers have often given their child one antipyretic or the other before seeking
medical advice. There is no evidence that switching to the cheaper alternative once a child is on
ibuprofen is a cost-effective strategy.
The GDG noted that healthcare professionals routinely advise using paracetamol when discharging
children from hospital because it is cheaper than ibuprofen. Parents and carers may have a preference
for one preparation over the other based on their past experience with these agents and they may
decide to buy their own preferred preparation. The advice to parents not to alternate treatments should
dissuade healthcare professionals from offering both paracetamol and ibuprofen on discharge from
hospital. It should also reduce the doubling up of NHS prescriptions of both antipyretics where this
remains routine practice.

Quality of evidence
A large number of relevant studies were identified for this review. The evidence varied from high to very
low in quality depending on the study design and outcome being measured. There was considerable
heterogeneity in the treatment regimens used between studies in terms of dosage and timing of
administration. In addition, the included populations varied, especially in relation to age and the
underlying condition. For a number of studies data had to be extracted from graphs and this is liable to
measurement error; this was counted as an imprecision and the quality of the evidence was
downgraded in these circumstances. It was for these reasons that meta-analysis was not undertaken.

Other considerations
No inequalities issues were raised in relation to this question.
The GDG was aware that a Cochrane review examining the effectiveness of antipyretics on fever in
children was undertaken at the same time as this guideline was under development, but it was
unpublished at the time of submission. Discussions with the authors of this review have shown that the
same studies have been selected for inclusion.

Recommendations
The current recommendations can be found at www.nice.org.uk/guidance/ng143
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Introduction
Feverish illness in children is a normal and common event although it can cause significant anxiety for
some parents and carers. Parents may seek support from healthcare services but in most cases the
parents can be reassured that the child is best cared for at home. They may need support and advice
to do this confidently. The overwhelming majority of children will recover quickly and without problems.
However, in a few cases the child’s condition may worsen or fail to improve. Parents need information
on when and how to seek further advice.
The guidelines development group (GDG) has found evidence to show that administering antipyretics
can make a child look better and feel better and therefore make it easier to differentiate those with
serious illness from those with non-serious illness. However, there is no evidence to show that it is
desirable to administer antipyretics to reduce fever. The desirability of reducing fever is controversial.
Where no evidence was found to answer the questions, the Delphi survey was used. Full details of the
survey are available in Appendix A.

10.1

Care at home

The GDG considered subjects that could usefully be included in written or verbal advice for parents and
carers following an encounter with the health services regarding a febrile child.

Review question
What advice should be given to parents for further management of a febrile child?
Need to consider:
•

hydration

•

feeding

•

frequency of temperature monitoring

•

methods of cooling

•

when to attend nursery or school

•

appearance of non-blanching rash.

Methods of cooling
Antipyretic interventions are discussed in Chapter 9, and they should be included in advice for parents
or carers.

Fluids
One systematic review (SR)233 reporting that there were no randomised controlled trials (RCTs)
assessing the effect of increasing fluid intake in acute respiratory infections found. No further studies
were found meeting the inclusion criteria about giving oral fluids and thus the Delphi survey was used.

Delphi statement 1.1
Parents/carers looking after a feverish child at home should be advised to offer the child regular fluids
(where a baby or child is breastfed the most appropriate fluid is breast milk).
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In round 1 of the survey the rating categories were:
1 to 3

4 to 6

7 to 9

Don’t know

Missing

Total

Median

0

1 (2%)

48 (96%)

1 (2%)

3

50

9

The statement achieved 96% agreement and thus consensus.

Dehydration
A lack of evidence was found about whether to advise the parents/carers to look for signs of
dehydration. This then was included in the Delphi survey (see section 3.2).

Delphi statement 1.2
Parents/carers looking after a feverish child at home should be advised how to detect signs of
dehydration.
In round 1 of the survey the rating categories were:
1 to 3

4 to 6

7 to 9

Don’t know

Missing

Total

Median

0

6 (12%)

42 (84%)

2 (4%)

3

50

8.5

The statement achieved 84% agreement and thus consensus.
There was some evidence about which features parents and carers should look for. Refer to section
5.4 for symptoms and signs of dehydration for this purpose. The GDG decided that parents or carers
should be advised to look for the most sensitive symptoms and signs of dehydration so that cases are
not missed, and if signs of dehydration are detected the parents/carers should encourage their child to
drink more fluids and consider seeking further advice. The relevant features are:
•

sunken fontanelle

•

dry mouth

•

sunken eyes

•

absence of tears

•

poor overall appearance.

Checking temperature
A lack of relevant evidence was found about advising parents/carers to regularly measure their child’s
temperature if the condition is stable. Therefore this was included in the Delphi survey.

Delphi statement 1.3
Parents/carers looking after a feverish child at home should be advised that regular measurement of
the child’s temperature is not necessary if the child’s condition is stable.
In round 1 of the Delphi survey the rating categories were:
1 to 3

4 to 6

7 to 9

Don’t know

Missing

Total

Median

8 (16%)

17 (33%)

24 (47%)

2 (4%)

2

51

7

Missing

Total

Median

1

51

7

Consensus was therefore not reached in round 1.
In round 2 the rating categories were:
1 to 3

4 to 6

7 to 9

9 (18%)

10 (20%)

32 (63%)

Don’t know

211

Advice for home care
As sufficient level of consensus was not achieved, no recommendation could be made about this
statement.
There was a lack of evidence to show whether parents/carers looking after a feverish child should
check their child during the night. This therefore was included in the Delphi survey.

Delphi statement 1.4
Parents/carers looking after a feverish child at home should be advised to check their child during the
night.
In round 1 the rating categories were:
1 to 3

4 to 6

7 to 9

Don’t know

Missing

Total

Median

2 (4%)

11 (22%)

35 (70%)

2 (4%)

3

50

8

Missing

Total

Median

1

51

8

Sufficient consensus was not achieved in round 1.
In round 2 the rating categories were:
1 to 3

4 to 6

7 to 9

1 (2%)

5 (10%)

45 (88%)

Don’t know

Therefore sufficient consensus was achieved. As there is no evidence to show how often the
parents/carers should check the child during the night, the healthcare professional assessing the child
may want to advise on this.

School attendance
The Department for Education and Skills (DfES) has strict policies that emphasise the importance of
good school attendance, and that parents should notify their school on the first day of absence through
illness, for health and safety reasons. Nevertheless, although there is a document readily available in
schools that shows how long a child should be absent if the child has a known infectious disease, there
is no evidence that shows how long a child with a fever of unknown origin should be absent from school
or nursery and, this was sent to the Delphi panel.

Delphi statement 1.5
The Department for Education and Skills (DfES) has strict policies that emphasise the importance of
good school attendance, and that parents should notify their school on the first day of absence through
illness, for health and safety reasons. Nevertheless, although there is a document readily available in
schools that shows how long a child should be absent if the child has a known infectious disease, there
is no evidence that shows how long a child with a fever of unknown origin should be absent from school
or nursery and, this was sent to the Delphi panel.
Parents/carers looking after a feverish child at home should be advised to keep their child away from
nursery or school while the child’s fever persists but to notify the school or nursery of the illness.
In round 1 the ratings categories were:
1 to 3

4 to 6

7 to 9

Don’t know

Missing

Total

Median

1 (2%)

5 (10%)

43 (86%)

1 (2%)

3

50

8.5

Consensus was therefore achieved for this statement.

Appearance of non-blanching rash
At the suggestion of a stakeholder, the GDG decided that parents/carers should be told how to identify
a non-blanching rash. A non-blanching rash is a feature of meningococcal disease (see section
5.5) and many parents and carers are aware of its significance. Advice centres around the ‘tumbler test’
in which the rash is found to maintain its colour when glass is pressed on to the skin.

Health economics
The GDG did not identify any health economics issues for the NHS in this section of the guideline.
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GDG translation
The GDG accepted that all Delphi statements that achieved consensus should be used to make
recommendations about advice for care at home following an encounter with the health services. For
clarity, information about the relevant features to look for was added to the recommendation on
dehydration.

Recommendations
The current recommendations can be found at www.nice.org.uk/guidance/ng143

Research recommendations
Number

Research recommendation
Home-based antipyretic use

RR

The GDG recommends studies on home-based antipyretic use and parental
perception of distress caused by fever. [new 2013].

Why this is important
The current guideline recommends the use of antipyretics to relieve distress in
children. However, the concept of ‘distress’ and how parents act on it is little
understood. Therefore, the GDG recommends that a study is undertaken to
investigate ‘distress’ in children with feverish illness. The study should include
parents’ and carers’ interpretation of this, including: help-seeking behaviour, what
triggers presentation to a healthcare professional, what triggers the decision to give
a dose of antipyretic, and what triggers the decision to change from one antipyretic
to another.

10.2

When to seek further help

In addition to advice about how to care for their febrile child at home, parents and carers also need
advice about when they should seek further attention from the health services. This should allow them
to take appropriate action if their child deteriorates or does not recover as expected.

Review question
In children with fever at home following a clinical encounter, what indications should direct the parents
or carers to seek further advice?
A lack of evidence was found about when parents should seek further advice following a contact with a
healthcare professional. Therefore the following statements were included in the Delphi survey.

Fits
Delphi statement 3.1a
Following contact with a healthcare professional, parents/carers who are looking after their feverish
child at home should seek further advice if the child suffers a fit.
The first round consensus rating categories were:
1 to 3

4 to 6

7 to 9

Don’t know

0

0

52 (98%)

1 (2%)

Missing

Total

Median

53

9

Consensus was therefore achieved for this statement.

Less well
Delphi statement 3.1b
Following contact with a healthcare professional, parents/carers who are looking after their feverish
child at home should seek further advice if the parent/carer feels that child is less well than when they
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previously sought advice.
The first round ratings categories for this statement were:
1 to 3

4 to 6

7 to 9

Don’t know

0

2 (4%)

50 (94%)

1 (2%)

Missing

Total

Median

53

8

Consensus was therefore achieved for this statement.

Increased parental concern
Delphi statement 3.1c
Following contact with a healthcare professional, parents/carers who are looking after their feverish
child at home should seek further advice if they are more worried than when they previously sought
advice.
The first round consensus rating categories were:
1 to 3

4 to 6

7 to 9

Don’t know

0

9 (17%)

43 (81%)

1 (2%)

Missing

Total

Median

53

8

Consensus was therefore achieved for this statement.

Length of fever
Delphi statement 3.1d
Following contact with a healthcare professional, parents/carers who are looking after their feverish
child at home should seek further advice if the fever lasts longer than 48 hours.
The first round survey ratings categories were:
1 to 3

4 to 6

7 to 9

Don’t know

Missing

Total

Median

4 (8%)

14 (27%)

33 (63%)

1 (2%)

1

52

7

As no consensus was achieved, it went to round 2 where the ratings categories were:
1 to 3

4 to 6

7 to 9

Don’t know

2 (4%)

9 (17%)

40 (77%)

1 (2%)

Missing

Total

Median

52

7

Consensus was therefore achieved for this statement.

Delphi statement 3.1e
Following contact with a healthcare professional, parents/carers who are looking after their feverish
child at home should seek further advice if the fever lasts longer than 5 days.
The first round ratings categories were:
1 to 3

4 to 6

7 to 9

Don’t know

Missing

Total

Median

1 (2%)

0

50 (96%)

1 (2%)

1

52

9

Consensus was therefore achieved for this statement.

Parental distress and unable to cope
Delphi statement 3.1f
Following contact with a healthcare professional, parents/carers who are looking after their feverish
child at home should seek further advice if the parent/carer is very distressed or unable to cope with
their child’s illness.
The first round ratings categories were:

214

Advice for home care
1 to 3

4 to 6

7 to 9

Don’t know

1 (2%)

5 (9%)

46 (87%)

1 (2%)

Missing

Total

Median

53

9

Consensus was therefore achieved for this statement.

Non-blanching rash
After suggestions from stakeholders, the GDG also decided that parents and carers should seek
further advice if the child develops a non-blanching rash.

Health economics
The GDG did not identify any issues that required cost-effectiveness analysis for this question.

GDG translation
The GDG decided to include all but one of the Delphi statements that had achieved consensus as
recommendations in the guideline. The exception was the statement about seeking further advice if the
fever lasts for more than 48 hours. The GDG unanimously decided not to include this statement because
they had found evidence on the predictive value of duration of fever after the statement had been put
to the Delphi panel. This evidence, which is detailed in section 5.5, suggests that a duration of fever of
around 1–2 days is not predictive of serious illness. The GDG considered that it would therefore be
contradictory to advise carers to seek medical attention if the fever lasts longer than 48 hours. The
statement on seeking advice if the fever lasted longer than 5 days was retained because the GDG
considered this situation to be unusual and because a fever of 5 days duration could be a marker of
Kawasaki disease or other serious illnesses such as pneumonia or urinary tract infection (UTI).

Recommendations
The current recommendations can be found at www.nice.org.uk/guidance/ng143
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11.1
Cost analysis of thermometers for use in children
and infants with fever
Introduction
A cost analysis of the various types of thermometers available in the UK was undertaken for the 2007
guideline in order to demonstrate the range of costs associated with thermometers. The prices for each
type of thermometer were obtained from a review of clinical thermometers in the UK market published
by the Medicines and Healthcare products Regulatory Agency (MHRA). 27 This review provided an
overview of the clinical and procurement issues for each reported thermometer.
The report showed that the price of ‘stand-alone’ thermometers is highly variable. Prices range from 7p
each for disposable chemical thermometers to £400 for some models of electronic contact
thermometers. Given this variation, it is important to take into account a range of issues before
determining which device is the best choice and achieves best practice.
Apart from the cost of purchasing it is necessary to consider the cost associated with the use of them.
For instance, the manufacturers of some thermometers recommend the use of specific disposable
covers to help to reduce the risk of cross-infection for those devices that cannot be adequately cleaned.
Also, in some cases it may be necessary to take into account the cost of training for the clinical staff.
The clinical risk from incorrect readings may be reduced by the staff undertaking competency-based
training programmes. Some electronic thermometers are battery powered so the cost of battery
replacement should be included in a detailed costing analysis of thermometers. Also, the cost of
recalibration and the cost of maintenance are important elements of cost for some specific types of
thermometer.

11.2

Description of the costing analysis

In general, thermometry can be categorised by the type of the instrument used and by the site at which
the temperature is read. Mercury in glass, electronic and chemical dot thermometers can be used
sublingually (orally), in the axilla (under arm) or rectally. Temperature assessment accuracy is critically
important. False high readings may lead to expensive and unnecessary painful diagnostic tests and
medical interventions. False low readings may lead to greater morbidity and mortality.
Accuracy of body temperature measurement depends not only on the type of thermometer but also on
the site of measurement. Given that the site of measurement is a clinically important decision, the
classification of the thermometers for this cost analysis was based on the site of measurement. Some
types of thermometers cannot provide readings from all the sites of measurements. For instance,
chemical thermometers cannot give rectal measurements.

Methods
The structure of the cost analysis and the assumptions in it are based on that devised by Crawford et
al.27 The analysis includes three types of thermometer: chemical, electronic and infrared sensing, and
classified according to two different sites of measurements: axilla and tympanic.
The thermometers were subdivided into subcategories of electronic and chemical thermometers since
there are cost differences between them. The category of electronic thermometers was split into
contact/electronic and contact/compact electronic thermometers.
A robust cost comparison between different technologies should ideally encompass all the contributory
costs over a prescribed period: in this case, a 10 year time horizon was used, discounted
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at 3.5%. The analysis calculated both the most expensive and the least costly model of each category
of thermometer in order to demonstrate the range of costs for each type and how the costs might overlap
depending on which model is chosen.
This economic assessment only includes the direct costs of purchase price and, where applicable, the
costs of consumables (e.g. disposable covers, sterilised alcohol-impregnated wipes and replacement
batteries). Cleaning, maintenance, repair, and calibration costs, although important, were not included
here owing to time constraints in collecting the data for the guideline. However, they are not considered
to have an important influence on the relative costs of each model compared with its alternatives.
Device-specific costs were obtained from the MHRA.27 The same assumptions were used as a basis
for the calculation of the costs as were used by Crawford et al.85 Table 11.1 summarises the
assumptions used in the costing model.
Axilla measurements can be provided by electronic and chemical thermometers. Tympanic
measurements are by specialised infrared sensing thermometers only. Chemical thermometers
supplied by different companies use different chemicals. Some change permanently when the
temperature is raised (e.g. 3M Tempadot) and others change colour for only a short while when placed
in contact with a hot object and then return to the original colour (e.g. Insight Nextemp). Both may be
labelled single use, but the second type can be used again on the same patient (providing that it is kept
clean with alcohol wipes), and is considered to be a reusable model in this analysis.
The cost of staff time required to measure temperature using each type of thermometer was included
in the analysis. Each thermometer has an average time to reading, which gives a total number of hours
required to read the thermometer per year, which was then calculated up to the 10 year time horizon
used in the cost analysis. This average time to reading is based on best guesses and not on empirical
data. These times are indicative only since they exclude any time to locate the device, clean the device
or fit and remove probe covers. Also, it does not take into account that nurses may be undertaking other
tasks while waiting for a reading for thermometers where this may take more than a few seconds. For
some adhesive chemical thermometers (e.g. Insight Traxit), the time to reading changed depending on
whether it was a first measurement or subsequent measurement since the thermometer was already in
position and at the correct temperature. Therefore the average time per patient episode was calculated
to be 180 seconds plus 85 seconds (17 × 5) for the 18 measurements, giving a total of 265 seconds.
Table 11.1 Assumptions used in the costing model
Contact/chemical

Electronic
contact

Compact contact
electronic

Infrared sensing
(tympanic)

Number purchased

One per measurement
(1,550,000)

One per unit
(450)

One per
bed
(2205)

One
(450)

Consumables

Alcohol wipes may be
required if single-patientuse devices are used

Probe covers

Alcohol wipes

Probe covers

Battery
replacement

No

Yes

Yes

Yes

Replacement

Each patient or each
measurement, depending
on the model

0%

10% per annum

0%

Approximate
readings
per
inpatient episode

18

18

18

18

Inpatient
per year

86,000

86,000

86,000

86,000

episodes
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The nursing cost per hour (£22) was the hourly cost for a staff nurse on a 24 hour ward published in the
Unit Costs of Health and Social Care for 2006,242 which was based on the Agenda for Change salaries
for the April 2005 scale at the midpoint for Band 5 (with qualifications).
It should be noted that the analysis did not take into account the additional staff time to change batteries
and undertake basic performance checks, although it was recognised that for some models the
manufacturers recommend (at least annual) performance and accuracy checks using specialised
equipment that can be arranged when a battery needs replacement.
The costs of calibration (a specialised accuracy check) and warranty are not included in the analysis,
which is a limitation of the model.
The cost of cleaning (alcohol wipes) is included where these are required after each measurement. For
the contact/chemical thermometers used on a single patient, alcohol wipes are not required. For the
contact/compact electronic thermometers (axilla using disposable covers), alcohol cleaning of the
thermometer body is only required ‘when needed’ and this is unlikely to be after every measurement.
Therefore it was assumed that an alcohol wipe was used after every 50 measurements.
An approximation of 18 readings per inpatient episode was estimated by dividing the estimated number
of measurements per year by the number of inpatient episodes per year, and rounding up to the nearest
whole number.
Using the above assumptions, the overall cost for each type of thermometer was calculated for those
which can provide axilla and ear measurements. The total cost for each type of thermometer for 10
years was calculated using for each site of measurement the minimum and maximum price of the
thermometers.
The clinical accuracy of the thermometers is assumed to be the same for all models of thermometer
and in all measurement sites in this analysis. This is due to the lack of data on comparative accuracy
or ability to detect fever by different models of thermometer, and the lack of data on the impact of
temperature accuracy on time to correct diagnosis and initiation of clinical management in children with
suspected serious bacterial infection. The assumption is that, used correctly, all the thermometers
considered in this analysis can detect a clinically important rise in temperature.

Results
Axilla measurements
Tables 11.2 and 11.3 show the results of the cost analysis for axilla measurement showing the
comparative costs over 10 years using maximum and minimum prices for each type of thermometer.
Table 11.2 indicates that, in an acute care setting, using the least cost models available on axilla sites
and including the cost of staff, the compact contact electronic thermometer is the best value for money,
followed by the reusable contact/chemical thermometer, although this is four times more expensive.
The cheapest electronic contact and the single-use chemical thermometers are more than 12 times
more expensive than the cheapest contact/electronic thermometer. The large difference in staff time
required to take a temperature (5 seconds versus 3 minutes) account for much of the large difference
in cost between these types of thermometer.
Table 11.3 shows that using the most expensive models of reusable chemical thermometers in terms
of initial purchase price can be less costly over 10 years than the cheaper models. The total cost of the
high-priced model including staff time was more than 12 times less than the total cost using the cheapest
priced reusable chemical thermometer because the expensive model took only 5 seconds to read after
the first initial 3 minute reading. Overall, the results suggest that, in an acute care setting, the best option
for a top of the range thermometer was the reusable chemical model, followed by the compact contact
electronic model. The worst option was the single-use chemical thermometer which cost over £20
million over 10 years (£14 million when discounted by 3.5%), which was over 14 times more expensive
than the next most expensive, which was the electronic contact model (undiscounted).
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Table 11.2 Comparative cost of thermometers that can provide axilla measurements in a large teaching
Type of thermometer
Singlemeasurement
contact/chemical
(phase change)

Reusable
contact/chemical
(phase change)

Electronic contact

Compact contact
electronic

Model used

3M Tempadot

EzeTemp

Sure Temp. Plus

Microlife MT 1671

Supply of
thermometers

One per
measurement

One per patient
episode

One per ward

One per bed

Purchase cost

£0.07

£0.14

£150.00

£3.36

Price of consumables items and ongoing costs (per item)
Covers

£0.0275

Battery life
(readings)

5,000

3,000

Cost of
batteries

£0.75

£0.2200

£0.008

£0.008

Cost of
cleaning
(alcohol wipes)

£0.008

Annual cost of consumables and ongoing costs calculated using the assumptions stated in Table 11.1
Initial purchase
cost

£108,500

£12,040

£67,500

Replacement
cost per year
(10%)

£7,409
£741

Number of
batteries/year

310

517

Cost of
batteries /year

£233

£114

£248

£12,400

Cost of alcohol
wipes/year

£12,400

Cost of
covers/year

£42,625

Total cost
consumables

£12,400

£43,416

£13,771

Time to
reading
(seconds)

180

180

6

60

Seconds on
reading/year

279,000,000

279,000,000

9,300,000

93,000,000

Hours on
reading/year

77,500

77,500

2,583

25,833

Annual staff
costs

£1,705,000

£1,705,000

£56,833

£568,333
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Type of thermometer
Singlemeasurement
contact/chemical
(phase change)

Reusable
contact/chemical
(phase change)

Electronic contact

Compact contact
electronic

Recurring
costs per year
(consumables,
replacement,
staff)

£1,813,500

£1,729,440

£100,249

£582,845

Recurring
costs per year
(consumables
and
replacement)

£108,500

£24,440

£110,916

£14,512

Total
undiscounted
10 year cost
(with staff
costs)

£18,135,000

£17,294,400

£1,069,988

£5,835,863

Discounted at
3.5%

£12,856,243

£12,260,326

£758,535

£4,137,153

Total
undiscounted
10 year cost
(without staff
costs)

£1,085,000

£244,400

£1,176,655

£152,530

Discounted at
3.5%

£769,177

£173,260

£834,153

£108,131

Table 11.3 Comparative cost of thermometers that can provide axilla measurements in a large teaching hospital
for 10 years – maximum prices
Type of thermometer
Singlemeasurement
contact/chemical
(phase change)

Reusable
contact/chemical
(phase change)

Electronic contact

Contact/compact
electronic

Model used

Insight NexTemp

Insight Traxit

Ivac Temp. Plus II

Proact ST 714

Supply of
thermometers

One per
measurement

One per patient
episode

One per ward

One per bed

Initial purchase cost

0.24

£0.61

£400.00

£13.95

Covers

£0.047

£0.045

Battery life (readings)

2,000

1, 800

Cost of batteries

£0.95

£0.5900

Cost of cleaning/
alcohol wipes

£0.008

Price of consumables items and ongoing costs (per item)
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Type of thermomete r
Singlemeasurement
contact/chemical
(phase change)

Reusable
contact/chemical
(phase change)

Electronic contact

Contact/compact
electronic

Annual cost of consumables and ongoing costs calculated using the assumptions stated in Table 11.1
Initial purchase cost

£372,000

£52,460

£180,000

Replacement cost
per year (10%)

£30,760
£3,076

Number of
batteries/year

775

861

Cost of
batteries/year

£736

£508

Cost of alcohol
wipes/year

£12,400

Cost of covers/year

£72,850

£69,750

Total cost
consumables

£85,986

£70,258

4

5

Time to first reading
(seconds)

180

Time to subsequent
readings, if different
(seconds)

180
5

Seconds on
reading/year

279 000 000

7 310 180

6 200 000

7 750 000

Hours on
reading/year

77 500

2 031

1 722

2 153

Annual staff costs

£1,705,000

£44,673

£37,889

£47,361

Recurring costs per
year (consumables,
replacement, staff)

£2,077,000

£97,133

£123,875

£120,695

Recurring costs per
year (consumables
and replacement)

£372,000

£52,460

£85,986

£73,334

Total
undiscounted
10 year cost (with
staff costs)

£20,770,000

£971,333

£1,418,751

£1,237,711

Discounted at 3.5%

£14,724,244

£688,596

£1,005,780

£877,437

Total
undiscounted
10 year cost
(without staff
costs)

£3,720,000

£524,600

£1,039,863

£764,100

Discounted at 3.5%

£2,637,178

£371,899

£737,178

£541,685

221

Feverish illness in children

Tympanic measurements
Tympanic measurements can be provided by infrared sensing thermometers only, so there is no
comparative analysis by different types of thermometer, only by the least and most expensive type of
infrared sensing model. The total cost of using exclusively the least costly model and the most
expensive model of infrared sensing thermometer was calculated (Table 11.4).
Table 11.4 shows that the lowest purchase price model (the infrared sensing thermometer) has a higher
overall cost than the highest priced thermometer because of the increased cost of con- sumables (nearly
double the price) which contribute to the total cost. The cost of covers is lower in the most expensive
model. The recurring costs per year (consumables and staff) are more than £50,000 more per year for
the cheaper model, which outweighs the higher initial purchase price of the most expensive model. The
results also indicate that time to reading is not an important cost driver for tympanic measurement since
the assumption is that it takes only 2 seconds to make a temperature reading. The (discounted) cost
over 10 years including staff costs is in the range £732,000 to
£1,064,000, which is the same order of magnitude of costs as the thermometers used for axilla
measurement, except that of the single-use chemical thermometer.
Table 11.4 Ten-year costs for infrared sensing thermometers, discounted at 3.5%: summary results for tympanic
measurements – minimum and maximum prices
Model of infrared sensing thermometer (tympanic)
TB-100 (thermo Buddy)

First Temp. Genius

Purchase cost

£18.32

£249.49

Supply of thermometers

One per ward

One per ward

Price of consumable items and ongoing costs (per item)
Probe covers

£0.0760

£0.047

Battery life (readings)

6000

5000

Cost of batteries

£0.68

£0.950

Cost of cleaning (alcohol wipes)

£0.008

Annual cost of consumables and ongoing costs calculated using the assumptions stated in Table 11.1
Initial purchase cost

£8,244

£112,271

Number of batteries/year

258

310

Cost of batteries/year

£176

£295

Cost of alcohol wipes/year

£12,400

Cost of covers/year

£117,800

£72,850

Total cost consumables

£130,376

£73,145

Time to reading (seconds)

2

2

Hours on reading/year

861

861

Annual staff costs

£18,944

£18,944

Recurring
costs
per
year
(consumables, replacement, staff)

£149,320

£92,089

Recurring
costs
per
(consumables and replacement)

£130,376

£73,145

Total undiscounted 10-year cost
(with staff costs)

£1,501,445

£1,033,160

Discounted at 3.5%

£1,064,403

£732,427

year
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Model of infrared sensing thermometer (tympanic)
TB-100 (thermo Buddy)

First Temp. Genius

Total undiscounted 10-year cost
(without staff costs)

£1,312,001

£843,716

Discounted at 3.5%

£930,102

£598,126

Comparison of costs of axilla and tympanic measurement
Table 11.5 shows the combined results for all types of thermometer used in axilla and tympanic
measurement. It indicates that the relative cost of each type of thermometer changes depending on
whether an expensive or a cheap model is used and whether staff time is included in the cost, as the
time required to read the temperature is an important driver of total cost.

Conclusions
The cost analysis undertaken here is based on the use of thermometers on a ward of an acute hospital.
The study85 on which this analysis is based suggests that staff time is an important driver in determining
which thermometer should be used. The analysis presented here supports this hypothesis. The 10 year
cost of a (high- and low-priced) thermometer including staff time includes ranges between approximately
£600,000 and £1,000,000 for all types of thermometers, except for the single-use chemical thermometer
which is far more expensive. The analysis incorporates a number of assumptions about time to reading
for accurate measurements, but it suggests that the initial purchase price of thermometers can be
misleading as the total cost of using a specific model of thermometer depends on the number of uses,
the cost of consumables and the staff time needed to make an accurate reading. Clearly different clinical
settings will give different results and may change the relative cost between thermometers, making it
more cost-effective to choose one type of thermometer in a low-volume clinical setting and another in a
high-volume setting. This analysis shows that those in charge of purchasing thermometers need to
consider staff costs and consumables as well as initial purchase price when considering bulk purchases.
Table 11.5 10 year costs by thermometer, with and without staff costs, discounted at 3.5%: summary results for
both axilla and tympanic measurements
10 year cost by type of thermometer
Chemical
(single use)

Chemical
(reusable)

Electronic
contact

Compact
contact
electronic

Infrared sensing
(tympanic)

Minimum priced
model (with staff
costs)

£12,856,243

£12,260,326

£758,535

£4,137,153

£1,064,403

Maximum priced
model (with staff
costs)

£14,724,244

£688,596a

£1,005,780

£877,437a

£732,427a

Minimum priced
model (without
staff costs)

£769,177

£173,260

£834,153

£108,131

£930,102

Maximum priced
model (without
staff costs)

£2,637,178

£371,899

£737,178

£541,865

£598,126

a Indicates

a lower total discounted 10 year cost than the least expensive version of the model due either to higher cost of staff
time or consumables.
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11.3 Economics of referral to a specialist paediatric team of
a child with fever without source, analysis undertaken for
the 2007 guideline
Background
One of the key areas where the 2007 guideline that had important resource-use implications is in its
impact on changes in referral patterns. Some recommendations in the guideline may lead to a change
in current referral practice from general ‘first-line’ medical care to specialist paediatric services (that is,
from primary care, or an emergency department, or following a telephone call to NHS Direct to either
hospital-based or community-based paediatricians).
The recommendations in the guideline that may change referral patterns are for a child considered to
have an immediately life-threatening illness to be transferred without delay to the care of a paediatric
specialist. All children with ‘red’ features will need to be referred to specialist care, and all children with
‘red’ or ‘amber’ features need to be seen within 2 hours if referred from remote assessment.
It was envisaged that the clinical guideline would include an economic analysis of the impact of changing
referral patterns. Time was set aside in guideline development group (GDG) meetings to develop a
decision tree to analyse the costs and outcomes of such a change.
The decision tree is presented in Figure 11.1. The aim was to undertake a threshold analysis to evaluate
the additional costs (or savings) associated with one additional case of serious bacterial illness (SBI)
detected.

Structure of the decision model
An outline of the pathways of the decision tree is presented in Figure 11.1. The model starts with a
population (say, of an average GP practice) of which a proportion of children per year present to ‘firstline’ services with signs or symptoms of undifferentiated fever.
The first decision (the first split in the pathway) in the model is whether or not to refer the child to
specialist paediatric services. If a child is referred, there is a chance that the child has an SBI or they
do not. There is a chance that the child may have SBI confirmed through diagnostic tests and
subsequently be treated for SBI, and there is a chance that no SBI is confirmed and the child is sent
home.
If a child is sent home following referral to a specialist paediatric team, they will improve without
treatment if they have no SBI. If they have an untreated SBI, their condition will worsen at home. They
will consequently either be sent to hospital (usually as an emergency) or not be sent to hospital. Of
those children not sent to hospital, a proportion will improve and be well at home, a proportion will
deteriorate but remain unwell, and a proportion will die at home.
If a child is not referred to a specialist paediatric service, there is a chance that they do not have an SBI
and would improve without treatment, and a chance that they have an SBI. If they have an SBI, they
will either be referred again to a specialist paediatric team for a second time, or not. The structure of
the pathway of children referred for a second time to a specialist paediatric team was the same as for
children referred the first time, except that it was assumed that a child would not be sent home after a
second referral. All children referred to hospital a second time with the same episode of fever without
source would be diagnosed and treated for SBI in hospital. This is an assumption and not based on any
clinical evidence that could be identified.
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Figure 11.1 Decision tree for analysing the impact of changing referral patterns for a child with fever without source

Data required for the model
In order to make this analysis viable, the decision tree required specific data which the GDG thought
might be available in some form, through either the published literature or in unpublished data such as
national (or even local) audit data. A table with all the key model parameters was circulated among the
GDG members to try to locate this data. At the same time, the GDG members were asked whether they
could arrive at some consensus about the values required for the model from their collective expert
opinion.
As the discussion progressed, it was agreed that the meaningful comparison of referral patterns
required other data that would be very hard to obtain either from published sources or from GDG
consensus.
A number of key assumptions in the model could not be agreed upon. The first was that the outcomes
of care would be worse if treatment was delayed by sending a child home, either from primary care or
from secondary care with undiagnosed SBI. Nor was it clear that the costs of care would be substantially
different if there were a delay in treatment. It was not possible to estimate the impact that such a delay
would have on final outcomes (the death rate) or costs because of the uncertainty around the natural
history of specific serious bacterial diseases such as meningitis. Also, it was not possible to agree upon
the proportion of children with fever that are currently referred for primary care.
It became apparent after two GDG meetings that it was not possible to reach a consensus on the data
required to populate the model, especially because the model considers all forms of SBI and no one
specific diagnosis, such as meningitis or pneumonia. Also, since the guideline focused on diagnosis
and initial management of SBI only, it would be difficult to obtain reliable data on the number of children
alive and well or not alive following detection and initial management of SBI, without looking at treatment
and longer term outcomes.
A further problem was the lack of baseline data on the underlying prevalence of SBI in the population.
The most uncertain data of all was the estimate of the proportion of cases of SBI that might be missed
by sending children home without further tests, in both primary or specialist care settings.
Some data were available from two published studies, one American 243 and one from the UK.121 Table
11.6 below indicates the data that could be used in the model (part I) and the gaps where no data could
be found (part II).
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Table 11.6 Data required to complete the economic model for referral of children to specialist paediatric services
of children with fever without source
Parameter

Data

Part I: Values where some data were identified
Primary care
Proportion of children under 5 referred to a specialist paediatric team (secondary
or community care setting) from first-line services (primary care and A&E)

96% secondary care
referrals, 4% tertiary
referrals121

Specialist paediatric care
In specialist paediatric setting, the proportion of children presenting with
undifferentiated fever who screen positive for SBI

62% (460/747 infants)244

In specialist paediatric setting, the proportion of children with undifferentiated
fever who screened negative for SBI

38%244

OR
In specialist paediatric setting, the proportion of children tested positive for
suspected SBI and treated

29% (41/141 infants)121

In specialist paediatric setting, the proportion of children screened positive for
SBI with a confirmed diagnosis

14% (64/460 infants), 8.7%
of all infants admitted
(64/747)244

In specialist paediatric setting, the proportion of children with no suspected SBI
who are admitted for review and go on to develop confirmed SBI

0.68% (1 patient)244

In specialist paediatric setting, the proportion of children with no suspected SBI
who are sent home (managed as outpatients or under observation at home, with
review), who subsequently are admitted to hospital with confirmed SBI

0%244

Part II: Values where no data were identified
Number of children (per year) presenting in primary care with undifferentiated
fever (e.g. by region/PCT/GP practice)
Proportion of children in primary care not referred to specialist paediatric care
(no signs/symptoms) who are sent home and subsequently develop SBI
Proportion of children referred to specialist paediatric care who are sent home
and subsequently develop SBI
Additional healthcare resource use of children sent home from primary care who
go on to develop SBI
Additional healthcare resource use of children sent home from specialist
paediatric care who go on to develop SBI
Outcomes (although outside the scope of the guideline)
Prognosis/outcome for children who are referred immediately from primary to a
specialist paediatric team for suspected SBI:
• with confirmed SBI treated in hospital
• sent home with no confirmed SBI which subsequently develops into SBI
• no subsequently confirmed SBI
Prognosis/outcome for children who are NOT referred immediately to a specialist
paediatric team for suspected SBI:
• who go on to develop SBI
• with no SBI
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11.4
Economic evaluation of C-reactive protein versus
procalcitonin – analysis undertaken for the 2007 guideline
Fever without localising signs in young children remains a diagnostic problem. There is evidence that
procalcitonin (PCT) may be more effective in terms of sensitivity than commonly used C-reactive protein
(CRP). However, the evidence on diagnostic accuracy is not robust. An economic evaluation approach
was adopted to assess the cost-effectiveness of using different estimates of specificity and sensitivity
of these tests from the published data.
A simple decision-analytic model was constructed which incorporated both the sensitivity and specificity
of each test. Additional correct diagnosis was the outcome used. The model is based on limited
information on PCT in children with fever without apparent source (FWS) and in other situations PCT
may perform better than CRP.
Figure 11.2 is a schematic representation of the decision tree used in the analysis. Before investigations, febrile children were assumed to have one of two health states: either with no serious bacterial
illness (SBI) or with SBI. After the investigations, febrile children were assigned a true positive or
negative diagnosis, or a false positive or negative diagnosis. The model covers only the initial diagnosis
and not the cost of treatment of SBI. The term SBI for this guideline includes seven potential types of
serious infection. Each type of infection would require a different pathway. The description of this
pathway and its potential outcomes was beyond the scope of this guideline.
Figure 11.2 Cost-effectiveness of PCT versus CRP decision tree

Methods
Clinical effectiveness
‘Correct diagnosis’ was identified as the outcome of the analysis. This can take into account both
sensitivity and specificity in order to derive the precise levels of correctly diagnosed cases for each type
of investigation.
Correct diagnosis = true positive + true negative diagnosis

Data used in the model
Diagnostic accuracy
Estimates of the diagnostic accuracy are taken from the systematic review of the clinical evidence
presented in this guideline. Specifically, there are two studies which provide clinical effectiveness for
the model. Table 11.7 summarises the data on diagnostic accuracy of PCT and CRP presented in
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these studies of children with FWS. The levels of specificity and sensitivity from the most recent study
are used as baseline parameters for the model.
Table 11.7 Source of effectiveness data from the existing published studies
CRP

PCT

Source

Sensitivity

0.79

0.93

Galetto-Lacour et al. (2003)178

Specificity

0.79

0.74

Sensitivity

0.89

0.93

Specificity

0.75

0.78

Lacour et al. (2001)245

CRP C-reactive protein, PCT procalcitonin

Prevalence of SBI for children with fever without localising signs is a key parameter of the model.
However, no accurate prevalence data for the UK could be identified. Therefore, an estimate of 5% was
used in the first instance based on GDG expert opinion, which is a strong assumption of the analysis.
Table 11.8 summarises all the clinical data used as baseline parameters in the model.
Table 11.8 Baseline parameters for the effectiveness data
CRP

PCT

Source

Prevalence

0.05

0.05

GDG expert opinion

Sensitivity

0.79

0.93

Galetto-Lacour et al. (2003)178

Specificity

0.79

0.74

CRP C-reactive protein, PCT procalcitonin

Costs
The perspective adopted by the economic analysis was that of the NHS, and prices are for 2006. The
cost of the test included the cost per investigation only. It was assumed that the price of the investigation
reflects the cost of reagents and the cost of labour as well. The cost of CRP could be identified by the
GDG members from their local services. However, the cost of PCT was more difficult to estimate since
a published price, including all associated costs, could not be identified from the sources available. One
GDG member provided the price for a PCT assay. Table 11.9 shows the cost of each type of
investigation and the source of the cost data. The potential cost of SBI treatment is not included in the
analysis.
Table 11.9 Baseline parameters for the cost data

Cost per investigation

CRP

PCT

Source

£1.50

£9.00

GDG

CRP C-reactive protein, PCT procalcitonin

Results
A cohort of 1000 febrile children without localising signs for each type of investigation was assumed.
The results of the economic analysis are presented as cost per correct diagnosis. Using baseline data,
CRP appears to be a significantly less costly and possibly more accurate diagnostic test than PCT in
terms of correctly diagnosed cases (Table 11.10). Taking into account only the levels of sensitivity, PCT
is a better diagnostic test than CRP as it manages to capture more SBI (more true positives). However,
PCT may have a lower level of specificity than CRP which means that PCT identifies fewer true negative
results than CRP. Also, the decrease in the correctly diagnosed cases having no SBI is higher than the
increase in the correctly diagnosed cases having SBI and for this reason the final number of correctly
diagnosed cases is lower for PCT than CRP.
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Table 11.10 Additional cost per additional correct diagnosis detected of PCT over CRP
Investigation

Cost

Effectiveness
(correct
diagnoses)

CRP

£1,500

790

PCT

£9,000

750

Incremental
cost
(additional
cost of PCT
over CRP)

Incremental
effectiveness
(additional
correct
diagnosis)

Additional
cost per
additional
correct
diagnosis

£17,500

−41

Dominated
(more
costly,
less effective)

CRP C-reactive protein, PCT procalcitonin

Sensitivity analysis
Both one-way and two-way sensitivity analyses were undertaken. One-way sensitivity analysis involves
altering the value of a single parameter while holding all the others constant, to determine how robust
the conclusion is to the values used in the model. Two-way sensitivity analysis means that two
parameters are changed simultaneously.

1. Varying the prevalence of SBI in the population
Given that there is lack of published evidence with regard to the prevalence of SBI for the febrile
children, sensitivity analysis was conducted by varying the levels of prevalence in order to assess the
extent to which the final results are dependent on change in this parameter. CRP dominated PCT until
the prevalence reached 27% in the population. However, the additional cost per additional correct
diagnosis was £5,769.

2. Diagnostic accuracy of CRP and PCT
Sensitivity analysis was conducted by using various estimates of the diagnostic accuracy of the tests.
Data from an older study conducted by the same authors 245 was inputted into the cost analysis. Table
11.11 shows that, using different data for diagnostic accuracy, the additional cost per additional correct
diagnosis by switching from using CRP to PCT to detect SBI may be up to £246 per test.
Table 11.11 Results of sensitivity analysis using levels of diagnostic accuracy from the second study 245
Investigation

Cost

Effectiveness
(correct
diagnoses)

CRP

£1,500

757

PCT

£9,000

788

Incremental
cost
(additional
cost of PCT
over CRP)

Incremental
effectiveness
(additional
correct
diagnosis)

Additional
cost per
additional
correct
diagnosis

£7,500

31

£246

CRP C-reactive protein, PCT procalcitonin

3. Sensitivity of the diagnostic tests
One-way sensitivity analysis was conducted to test the robustness of the final results by varying the
levels of sensitivity of the tests only. CRP still dominated PCT when the level of sensitivity for PCT was
increased to 1.00 (maximum). Also, CRP still dominated PCT even after decreasing significantly the
level for CRP. This means that the CRP was still more cost-effective than PCT even when changing
only the levels of sensitivity of PCT and CRP.

4. Specificity of the diagnostic tests
Sensitivity analysis was undertaken to check the robustness of the results with regard to the levels of
specificity. The final results were sensitive to the level of specificity of the tests. By increasing the level
of specificity from 0.74 to 0.79, the PCT became more effective than CRP. However, the additional cost
per additional correct diagnosis was £1,071 per test.
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Limitations
The economic analysis of PCT versus CRP was based on the best available evidence, which was
completely absent for prevalence of SBI. Also, the sensitivity and specificity data were from a very
limited number of studies of children with FWS. Generally, PCT performs better than CRP in other
situations, so FWS data may not be reliable.
Therefore, great care is needed when interpreting and deriving the final results of this analysis, as there
are some limitations. Sensitivity analysis shows that the final results are sensitive to the prevalence of
SBI and to the levels of diagnostic accuracy at a cost per test of £1.50 and £9.00 for CRP and PCT,
respectively (cost data was from GDG members and not published data). This indicates that the validity
of the results depends considerably on the quality of the data which are used in order to derive the
levels of correct diagnosis.
Another caveat of the model is the choice of outcome measure. The preferred methodology according
to the NICE technical manual is to present outcomes in terms of the quality-adjusted life year (QALY).
Given the range of SBIs under consideration, and the associated range of treatment pathways, it was
impossible to estimate the cost per QALY for these diagnostic tests. This may have some influence
over the results, as some children may undergo unnecessary treatment, while others will not be given
required treatment, based on false results following diagnosis. By measuring the results in cost per
correct diagnosis, the model may not reflect the true long-term costs and outcomes associated with
each diagnostic method.

Conclusions
Using the strong baseline assumptions, CRP appears to be both less costly and to provide more correct
diagnoses than PCT. However, this result was highly sensitive to test accuracies, which were different
in the two studies that reported data for diagnosing SBI in children with fever without localising signs.
PCT became more effective than CRP even with small changes in specificity but this increase in
effectiveness is associated with higher cost per correct diagnosis.
Without conversion to QALYs, it is not possible to assess whether this additional cost is ‘worth’ the
additional benefits of PCT.
Given current published evidence, this economic analysis does not support the replacement of CRP
with PCT in routine practice.

11.5 Hour time limit
following remote
justification in the
economic analysis
guideline

for an urgent face-to-face consultation
assessment: GDG reasoning and
absence of data to inform a formal
– analysis undertaken for the 2007

Background
The GDG was asked to produce a guideline to aid healthcare professionals in identifying children with
serious bacterial illness (SBI) in an attempt to reduce mortality and morbidity in young children. During
the guideline development process, the GDG identified evidence-based symptoms and signs that
indicate whether a child has a high risk of having SBI. It also identified symptoms and signs that indicate
that a child is at very low risk of SBI and can be looked after at home. Current practice is not evidence
based and is variable. It is likely that referral patterns from some healthcare providers will change when
the guideline is implemented. It is anticipated that some children who would previously not always have
been recognised as needing specialist attention (a very small proportion of children who present with
fever) will in the future be referred for consultation with a specialist. Furthermore, a number of children
for whom referral is not indicated (the far larger proportion) and who would previously have been
referred for consultation or unnecessary investigations, will now not be referred unnecessarily under
this new guidance. The focus of the guideline is that the right children should be getting the right
treatment at the right time and adverse health outcomes (including death) will therefore be avoided.
The GDG noted the evidence that problem-based guidelines with carepathways for children with
medical problems reduce invasive investigations, and lead to more appropriate treatment and reduced
time spent in accident and emergency (A&E) services. 246

GDG justification of the 2 hour waiting time for an urgent referral
230

Feverish illness in children
An important feature of this clinical guideline on children with feverish illness is the introduction of a
‘traffic light’ system to identify children with varying degrees of risk of serious illness. The guideline
makes clear recommendations on which children are unlikely to require medical attention beyond
information and reassurance (children with ‘green’ features) and who can thus be confidently managed
at home. The guideline identifies children who require an urgent face-to-face consultation with a
healthcare professional (‘red’) and those who may require a face-to-face consultation or require a
healthcare ‘safety net’ to be put in place (‘amber’).
Because of the limited information that can be obtained from a remote assessment, the GDG originally
recommended that all children with ‘red’ or ‘amber’ features should be referred for urgent face-to-face
assessment. The GDG felt it was necessary to make a recommendation on the maximum time a child
should have to wait to be first assessed by a healthcare professional if they were classified as requiring
an urgent consultation during a remote assessment. The aim of this was to recommend a time frame
within which action taken will make a difference to the outcome for the child.
Despite an extensive search of the published and grey literature, no clinical data could be identified to
define this limit. The GDG debated the issue among themselves and decided that it was such an
important question that wider consensus was required. Accordingly, the question went out as part of
the Delphi consultation exercise as agreed in the guideline methods protocol. A high level of agreement
was reached for a maximum wait of 2 hours following referral for urgent face-to-face assessment (83%
agreement). 2 hours was chosen as one of the time periods for the Delphi exercise because it is an
existing Department of Health standard for urgent referrals for out-of-hours health care.247
It was recognised by the GDG that children with one or more ‘amber’ signs included children who may
not require an urgent referral. It was agreed to make a recommendation on specific waiting times only
for children with ‘red’ features, and to recommend that a child with one or more ‘amber’ features is seen
face-to-face by a healthcare professional, but that the timing of the consultation for these children could
be carried out within a longer time frame which could be based on the clinical judgement of the person
carrying out the initial remote assessment.
The GDG believes that a 2 hour maximum wait for an urgent consultation does not represent an uplift
in care and is a cost-effective use of NHS resources. The reasons for this conclusion are outlined here.
First, there is audit data to suggest that this is already accepted routine practice for children at a high
risk of SBI. Second, the GDG strongly believes that a wait longer than 2 hours could potentially increase
mortality and morbidity. Finally, the GDG believes that by using a traffic light system to classify children
according to their risk of having a serious illness, healthcare professionals will have a clearer indication
as to which children do genuinely require an assessment by a healthcare professional within 2 hours.
By excluding the children with ‘green’ features and most of the children with ‘amber’ features from this
urgent referral group, the GDG believes the number of children who are referred for a face-to-face
assessment by a healthcare professional within 2 hours will be reduced.
Evidence was presented to the GDG to show that the Department of Health has already set a national
standard for response to urgent calls as part of the National Quality Requirements in the Delivery of
Out-of-Hours Services.247 This specifies a maximum 2 hour wait for a face-to face urgent consultation
for out-of-hours care: ‘Face-to-face consultations (whether in a centre or in the patient’s place of
residence) must be started within the following timescales, after the definitive clinical assessment has
been completed:
•

Emergency: Within 1 hour.

•

Urgent: Within 2 hours.

•

Less urgent: Within 6 hours’.

Further evidence was presented from NHS Direct that, in line with the out-of-hours Quality
Requirements, currently recommends a time frame of less than 2 hours for a child requiring an urgent
face-to-face assessment. Audit data from NHS Direct was presented to the GDG to show that, of those
who contact NHS Direct via the 0845 telephone number, 31.8% of children under 5 years with a primary
diagnosis of fever were referred on for an urgent face-to-face clinical assessment within 2 hours,
following detailed nurse assessment (Figure 11.3). Also, 47% of out-of-hours calls for the same patient
group were referred for a face-to-face clinical assessment within 2 hours. (It is important to note that
during the course of these assessments a focus for the fever may be identified which in itself justified
the referral within this time period.)
One stakeholder comment suggested that a 2 hour time limit for an urgent referral would be very difficult
to implement in an A&E care setting where the 4 hour waiting time directive is the current target for the
NHS. The guideline is clear that primary care should continue to be the first point of contact for a child
with fever (as validated by the NHS Direct data presented here showing that children with fever are
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referred to the GP within 2 hours, 6 hours or for a routine appointment). The GDG clarified that the new
recommendation means that a child with ‘red’ features should be offered an initial assessment (for
example, by an A&E triage nurse) within 2 hours, and that the current target of 4 hours for A&E is the
time limit for initial assessment, treatment and discharge. The promise to patients derived from the NHS
Plan in 2000 set out in Your Guide to the NHS stated that, on arrival in A&E, ‘you should be assessed
by a nurse or doctor, depending on how urgent your case is, within 15 minutes of arrival …’.248
These two waiting time targets are therefore compatible and in keeping with the Department of Health
NHS Plan and Quality Requirements. Other stakeholders who commented on the 2 hour time frame felt
that it was too long a wait for children requiring an urgent referral.
Figure 11.3 NHS Direct audit data covering the period 1 January 2006 to 31 December 2006; this data equates to
a coverage of the whole of the population of England for the 0845 46 47 calls and a population coverage of 708,500
for the out-of-hours calls

The GDG believes that, if the traffic light system is adhered to, the recommendation for a 2 hour urgent
referral will apply to a smaller but more relevant proportion of children with fever than are currently
referred for an urgent assessment. A GDG member who is a GP presented evidence to the GDG from
a survey of children presenting with fever as their predominant symptom and the prevalence of ‘amber’
features in this patient group. The practice has 9518 patients, with 633 children aged 5 years and under.
There were 157 consultations in this age group, involving 77 children with 83 episodes of acute fever
with no other symptoms that worried the parent. Fifty-three episodes were telephone triage, and in 24
of these cases a face-to-face consultation was advised (45.2%). In thirteen of these cases, an ‘amber’
symptom was noted. The rest (104) were all face-to-face consultations without telephone triage, and in
18 consultations, ‘amber’ symptoms were recorded, with a diagnosis made in nine cases. Six of these
children were referred for a paediatric assessment unit for specialist advice, which represents 3.8% of
children presenting with fever as their primary symptom. During the period of the survey, there were no
children who would have been classified as ‘red’ under the traffic light system.
Only 13 of those assessed remotely and 18 of those assessed face-to-face showed ‘amber’ features,
and thus potentially none of these children fell into the urgent referral group. The absence of either ‘red’
or ‘amber’ features would have allowed at least some of these children to be confidently managed at
home, and those with ‘amber’ features only could have been referred within a longer time frame of
safety netting, which could have been put into place following face-to-face assessment. The data
suggests that the proportion of children who require an urgent face-to-face referral following remote
assessment would potentially be reduced and is very small compared with the far greater number of
children who have either ‘amber’ symptoms and require assessment within a longer time frame by a
healthcare professional or have self-limiting illness (who can be confidently managed at home).
Having reviewed the data and based on their own experience, the GDG consensus was that an
individual GP in a group practice such as the one surveyed would be unlikely to see more than one or
two cases of SBI a year, and for some of the more rare conditions would be unlikely to see one case in
their professional career. During the period of the survey there were no children who would have been
classified as ‘red’ under the traffic light system. This is because urgent referrals would only be needed
for children with ‘red’ features and a proportion of children with ‘amber’ features. This assertion is
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supported by the data in the GP survey referred to above where no children were classified as ‘red’ and
19% were ‘amber’.
Further evidence of the number of children likely to present to secondary care with ‘red’ symptoms was
considered. An American study of 6611 febrile children presenting to an emergency department found
that 3.3% of children had a Yale Observation Score greater than 10.101 A YOS score of 10 means the
child has symptoms that are ‘red’ signs and symptoms on the proposed traffic light system. It is important
to note that the 3.3% is a small fraction of the total number of children with fever but it still may be an
overestimate because the data do not indicate how many of the 3.3% of children with a YOS score over
10 have other symptoms which are ‘red’ features in the traffic light system. Also, the study was done in
a hospital setting and it is based on the American healthcare system. Furthermore, the GDG’s
recommendation would only apply to children referred from remote assessment in this context and not
all children with ‘red’ symptoms, many of whom will present for a face-to-face clinical assessment as
their first point of healthcare contact.

Cost-effectiveness of a 2 hour referral for face-to-face assessment
The GDG did not identify any data on the likely cost or cost savings from recommending a 2 hour time
limit for an urgent face-to-face assessment or the likelihood of this leading to an increase in referrals to
specialist care. The issue was discussed in detail during a number of GDG meetings. The main point
that was agreed was that the GDG believes that the guideline’s recommendations will support the
identification of those children requiring urgent assessment, referral and initiation of management which
in some cases will be life-saving and certainly prevent unnecessary long-term morbidity. There is a costeffectiveness threshold under which any intervention that saves lives or prevents serious morbidity is
generally seen to be cost-effective. If we assume that a life-saving intervention that prevents one death
in a very young child is worth around 25 QALYs (75 years discounted at 3.5%), then an intervention
that costs £500,000 (25 × £20,000) and saves one life is within the threshold for cost-effectiveness.
The GDG found it impossible to guess how many children with ‘red’ symptoms who were seen face- toface urgently from a remote assessment (within 2 hours) would be saved from death or serious
morbidity. The argument for cost-effectiveness is that £500,000 (to save one child’s life) could be spent
on additional face-to-face assessments for it to be cost-effective if it saved one life. The cost of additional
face-to-face assessment is hard to estimate if it is within surgery hours, but it costs around £35–40 for
an out-of-hours consultation 1 , 249 or £70 for a home visit.250 Therefore if an additional 7,100
(£500,000/£70) patients could be seen for face-to-face assessment, this would be cost-effective if it
saved one additional child’s life.
This does not take into account the potential savings from preventing the health and social care costs
of serious morbidity in children which would make the intervention more cost-effective. Nor does it take
into account that the carers of children with ‘red’ symptoms will contact health services somehow, and
the guideline emphasises the fact that this should almost always be primary care in the first instance.
This is a less expensive option than A&E services which cost £77–105 per visit for 2005/06, depending
on the cost of investigations.250
This very brief analysis of cost-effectiveness assumes that at least three children’s deaths are prevented
every year in the district general hospital by putting in place a 2 hour assessment in a population of
250,000, and there are children are currently at risk of death and serious morbidity who are not currently
being urgently assessed and referred for specialist advice. It also assumes that all children at risk of
death from SBI are seen eventually by a healthcare professional, and do not die at home without any
health service contact. It is assumed that deaths can be prevented by more timely referral to specialist
services for those children who urgently need it, and that the cost of investigations and initial
management once reaching a specialist care unit would be the same at whatever stage they were
referred (that is, a standard package of investigations and management of a child with suspected SBI
would be initiated).
Clearly there are costs around diagnosis and initial management of a child with suspected SBI once
they reach specialist services, but the GDG was not clear that these would be any different (whether
higher costs if a child is referred urgently or higher if referred after a delay of more than 2 hours). Without
empirical data, these assumptions cannot be verified, but the GDG members believe that these are
conservative assumptions that reflect the real world closely enough to make the assertion that the 2
hour face-to-face referral is very likely to be cost-effective.

Conclusion
1

Annual cost or provision of out-of-hours care in England was £316 million in 2004–05, and the number of people using the service in England was
9 million.
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The aim of this guideline is to improve the identification of those children who are genuinely at a high
risk of serious illness and require urgent assessment and treatment to prevent death and serious
morbidity. Using the traffic light system, those children in the ‘red’ category have been identified as
being at a high risk of serious illness and the GDG believes that it is already established best clinical
and cost-effective practice for this small group to be seen urgently within 2 hours and this guidance will
reinforce that practice. The guideline will also reduce unnecessary assessment (urgent and routine)
and diagnostic testing of children who are at low risk of serious illness.
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13 Abbreviations and
glossary
13.1

Abbreviations

AHA

American Heart Association

ANC

absolute neutrophil count

AOR

adjusted odds ratio

APLS

Advanced Paediatric Life Support

ARR

absolute risk reduction

CCT

controlled clinical trial

CER

control event rate (see event rate)

CI

confidence interval

CNS

central nervous system

CRP

C-reactive protein

CRT

capillary refill time

CSF

cerebrospinal fluid

DGH

district general hospital (non-teaching hospital)

ED

emergency department

EER

experimental event rate (see event rate)

EL

evidence level (level of evidence)

ER

emergency room

ESR

erythrocyte sedimentation rate

FWS

fever without (apparent) source

GDG

guideline development group

GP

general practitioner

HES

Hospital Episode Statistics

hpf

high power field

HSE

herpes simplex encephalitis

HTA

Health Technology Appraisal

ICU

intensive care unit

IQR

inter quartile reange

ITU

intensive therapy unit

IV

intravenous

LR

likelihood ratio
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LRTI

lower respiratory tract infection

MCD

meningococcal disease

MHRA

Medicines and Healthcare products Regulatory Agency

NCC-WCH

National Collaborating Centre for Women’s and Children’s Health

NHS

National Health Service

NICE

National Institute for Health and Clinical Excellence

NNH

number needed to harm (see number needed to treat)

NNT

number needed to treat

NPV

negative predictive value

NSAIDs

nonsteroidal anti-inflammatory drugs

OBI

occult bacterial infection

OPD

outpatient department

OR

odds ratio

PCT

procalcitonin

PCT

primary care trust

PGE2

prostaglandin E2

PPIP

Patient and Public Involvement Programme

PPV

positive predictive value

QALY

quality-adjusted life year

RCT

randomised controlled trial

ROC

receiver operating characteristic

RR

relative risk; respiratory rate

RSV

respiratory syncytial virus

SBI

serious bacterial illness/infection

SD

standard deviation

SIGN

Scottish Intercollegiate Guidelines Network

SpO2

transcutaneous oxygen saturation

SR

systematic review

temp.

temperature

TRIP

Turning Research into Practice

UTI

urinary tract infection

WBC

white blood cell count

WHO

World Health Organization

YIOS

Young Infant Observation Score

YOS

Yale Observation Score
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13.2

Glossary

Absolute risk

Absolute
(ARR)

risk

Measures the probability of an event or outcome occurring (e.g. an adverse
reaction to the drug being tested) in the group of people under study. Studies
that compare two or more groups of patients may report results in terms of the
absolute risk reduction.
reduction

The ARR is the difference in the risk of an event occurring between two groups
of patients in a study – for example, if 6% of patients die after receiving a new
experimental drug and 10% of patients die after having the old drug treatment
then the ARR is 10% − 6% = 4%. Thus by using the new drug instead of the old
drug 4% of patients can be prevented from dying. Here the ARR measures the
risk reduction associated with a new treatment. See also absolute risk.

Acute sector

Hospital-based health services which are provided on an inpatient, day case or
outpatient basis.

Acute trust

A trust is an NHS organisation responsible for providing a group of healthcare
services. An acute trust provides hospital services (but not mental health hospital
services, which are provided by a mental health trust).

Allied health professionals

Healthcare professionals other than doctors and nurses directly involved in the
provision of health care. Includes several groups such as physiotherapists,
occupational therapists and dietitians. (Formerly known as professions allied to
medicine or PAMs.)

Ambulatory care

All types of health services provided to patients who are not confined to a hospital
bed as inpatients during the time services are rendered. Examples relevant to
this guideline would include attendance to a walk-in centre or paediatric
assessment unit, or the provision of care by paediatric community nurses.

Antipyretic interventions

Procedures or medications used with the intent of reducing body temperature in
patients with fever. The term includes physical cooling methods and antipyretic
medication. Paracetamol and ibuprofen are the drugs commonly used for this
purpose in the UK.

Applicability

The extent to which the results of a study or review can be applied to the target
population for a clinical guideline.

Appraisal of evidence

Formal assessment of the quality of research evidence and its relevance to the
clinical question or guideline under consideration, according to predetermined
criteria.

Bacteraemia

The presence of bacteria in the blood. In this condition the bacteria are not
causing an infection in the bloodstream (cf. septicaemia).

Best available evidence

The strongest research evidence available to support a particular guideline
recommendation.

Bias

Influences on a study that can lead to invalid conclusions about a treatment or
intervention. Bias in research can make a treatment look better or worse than it
really is. Bias can even make it look as if the treatment works when it actually
does not. Bias can occur by chance or as a result of systematic errors in the
design and execution of a study. Bias can occur at various stages in the research
process, e.g. in the collection, analysis, interpretation, publication or review of
research data. For examples see selection bias, performance bias, information
bias, confounder or confounding factor, publication bias.

Blinding or masking

The practice of keeping the investigators or subjects of a study ignorant of the
group to which a subject has been assigned. For example, a clinical trial in which
the participating patients or their doctors are unaware of whether they (the
patients) are taking the experimental drug or a placebo (dummy treatment). The
purpose of ‘blinding’ or ‘masking’ is to protect against bias. See
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also double-blind study, single-blind study, triple-blind study.
Capillary refill time (CRT)

A test performed on physical examination in which the skin is pressed until
blanched by the clinician’s finger and the time taken for the skin to return to its
previous colour is measured. Capillary refill time (CRT) can be measured
peripherally (on the extremities) or centrally (on the chest wall). A prolonged CRT
may be a sign of circulatory insufficiency (e.g. shock) or dehydration.

Case–control study

A study that starts with the identification of a group of individuals sharing the
same characteristics (e.g. people with a particular disease) and a suitable
comparison (control) group (e.g. people without the disease). All subjects are
then assessed with respect to things that happened to them in the past, e.g.
things that might be related to getting the disease under investigation. Such
studies are also called retrospective as they look back in time from the outcome
to the possible causes.

Case report (or case study)

Detailed report on one patient (or case), usually covering the course of that
person’s disease and their response to treatment.

Case series

Description of several cases of a given disease, usually covering the course of
the disease and the response to treatment. There is no comparison (control)
group of patients.

Causal relationship

Describes the relationship between two variables whenever it can be established
that one causes the other. For example, there is a causal relationship between
a treatment and a disease if it can be shown that the treatment changes the
course or outcome of the disease. Usually randomised controlled trials are
needed to ascertain causality. Proving cause and effect is much more difficult
than just showing an association between two variables. For example, if it
happened that everyone who had eaten a particular food became sick, and
everyone who avoided that food remained well, then the food would clearly be
associated with the sickness. However, even if leftovers were found to be
contaminated, it could not be proved that the food caused the sickness – unless
all other possible causes (e.g. environmental factors) had been ruled out.

Cerebrospinal fluid (CSF)

The watery fluid that surrounds the brain and spinal cord. Samples of CSF can
be obtained by lumbar puncture.

Checklist

See study checklist.

Chemical dot thermometer

A thermometer consisting of cells embedded in a plastic strip in which the cells
contain a combination of chemicals that change colour in response to changes
in temperature. Also known as a chemical phase-change thermometer.

Chest indrawing

The indrawing of the lower chest wall. This is an important distinction from adults
as ribs are made of cartilage in young children and form part of the chest wall.

Clinical audit

A systematic process for setting and monitoring standards of clinical care.
Whereas ‘guidelines’ define what the best clinical practice should be, ‘audit’
investigates whether best practice is being carried out. Clinical audit can be
described as a cycle or spiral. Within the cycle there are stages that follow a
systematic process of establishing best practice, measuring care against specific
criteria, taking action to improve care, and monitoring to sustain improvement.
The spiral suggests that as the process continues, each cycle aspires to a higher
level of quality.

Clinical effectiveness

The extent to which a specific treatment or intervention, when used under usual
or everyday conditions, has a beneficial effect on the course or outcome of
disease compared with no treatment or other routine care. (Clinical trials that
assess effectiveness are sometimes called management trials.) Clinical
‘effectiveness’ is not the same as efficacy.
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Clinical governance

A framework through which NHS organisations are accountable for both
continually improving the quality of their services and safeguarding high
standards of care by creating an environment in which excellence in clinical care
will flourish.

Clinical impact

The effect that a guideline recommendation is likely to have on the treatment,
or treatment outcomes, of the target population.

Clinical importance

The importance of a particular guideline recommendation to the clinical
management of the target population.

Clinical question

This term is sometimes used in guideline development work to refer to the
questions about treatment and care that are formulated in order to guide the
search for research evidence. When a clinical question is formulated in a precise
way, it is called a focused question.

Clinical trial

A research study conducted with patients which tests out a drug or other
intervention to assess its effectiveness and safety. Each trial is designed to
answer scientific questions and to find better ways to treat individuals with a
specific disease. This general term encompasses controlled clinical trials and
randomised controlled trials.

Clinician

A qualified healthcare professional providing patient care, e.g. doctor, nurse,
physiotherapist.

Cluster

A group of patients, rather than an individual, used as the basic unit for
investigation. See also cluster design, cluster randomisation.

Cluster design

Cluster designs are those where research subjects are not sampled or selected
independently, but in a group. For example, a clinical trial where patients in a
general practice are allocated to the same intervention; the general practice
forming a cluster. See also cluster and cluster randomisation.

Cluster randomisation

A study in which groups of individuals (e.g. patients in a GP surgery or on a
hospital ward) are randomly allocated to treatment groups. Take, for example, a
smoking cessation study of two different interventions – leaflets and teaching
sessions. Each GP surgery within the study would be randomly allocated to
administer one of the two interventions. See also cluster and cluster design.

Cochrane Collaboration

An international organisation in which people find, appraise and review specific
types of studies called randomised controlled trials. The Cochrane Database of
Systematic Reviews contains regularly updated reviews on a variety of health
issues and is available electronically as part of the Cochrane Library.

Cochrane Library

The Cochrane Library consists of a regularly updated collection of evidencebased medicine databases including the Cochrane Database of Systematic
Reviews (reviews of randomised controlled trials prepared by the Cochrane
Collaboration). The Cochrane Library is available on CD-ROM and the internet.

Cohort

A group of people sharing some common characteristic (e.g. patients with the
same disease), followed up in a research study for a specified period of time.

Cohort study

An observational study that takes a group (cohort) of patients and follows their
progress over time in order to measure outcomes such as disease or mortality
rates and make comparisons according to the treatments or interventions that
patients received. Thus, within the study group, subgroups of patients are
identified (from information collected about patients) and these groups are
compared with respect to outcome, e.g. comparing mortality between one group
that received a specific treatment and one group that did not (or between two
groups that received different levels of treatment). Cohorts can be assembled in
the present and followed into the future (a ‘concurrent’ or ‘prospective’ cohort
study) or identified from past records and followed forward from that time up to
the present (a ‘historical’ or ‘retrospective’ cohort study).
Because patients are not randomly allocated to subgroups, these subgroups
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may be quite different in their characteristics and some adjustment must be
made when analysing the results to ensure that the comparison between groups
is as fair as possible.
Combined modality

Use of different treatments in combination (e.g. surgery, chemotherapy and
radiotherapy used together for cancer patients).

Commercial ‘in confidence’
material

Information (e.g. the findings of a research project) defined as ‘confidential’ as
its public disclosure could have an impact on the commercial interests of a
particular company. (Academic ‘in confidence’ material is information (usually
work produced by a research or professional organisation) that is pending
publication.)

Co-morbidity

Co-existence of a disease or diseases in the people being studied in addition to
the health problem that is the subject of the study.

Confidence interval (CI)

A way of expressing certainty about the findings from a study or group of studies,
using statistical techniques. A confidence interval describes a range of possible
effects (of a treatment or intervention) that are consistent with the results of a
study or group of studies. A wide confidence interval indicates a lack of certainty
or precision about the true size of the clinical effect and is seen in studies with
too few patients. Where confidence intervals are narrow they indicate more
precise estimates of effects and a larger sample of patients studied. It is usual to
interpret a ‘95%’ confidence interval as the range of effects within which we are
95% confident that the true effect lies.

Confounder or confounding
factor

Something that influences a study and can contribute to misleading findings if it
is not understood or appropriately dealt with. For example, if a group of people
exercising regularly and a group of people who do not exercise have an
important age difference then any difference found in outcomes about heart
disease could well be due to one group being older than the other rather than
due to the exercising. Age is the confounding factor here and the effect of
exercising on heart disease cannot be assessed without adjusting for age
differences in some way.

Consensus
conference

A technique used for the purpose of reaching an agreement on a particular issue.
It involves bringing together a group of about ten people who are presented with
evidence by various interest groups or experts who are not part of the decisionmaking group. The group then retires to consider the questions in the light of the
evidence presented and attempts to reach a consensus. See also Consensus
methods.

development

Consensus methods

A variety of techniques that aim to reach an agreement on a particular issue.
Formal consensus methods include Delphi and nominal group techniques, and
consensus development conferences. In the development of clinical guidelines,
consensus methods may be used where there is a lack of strong research
evidence on a particular topic.

Considered judgement

The application of the collective knowledge of a guideline development group to
a body of evidence, to assess its applicability to the target population and the
strength of any recommendation that it would support.

Consistency

The extent to which the conclusions of a collection of studies used to support a
guideline recommendation are in agreement with each other. See also
homogeneity.

Control event rate (CER)

See event rate.

Control group

A group of patients recruited into a study that receives no treatment, a treatment
of known effect, or a placebo (dummy treatment), in order to provide a
comparison for a group receiving an experimental treatment, such as a new drug.
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Controlled clinical trial (CCT)

A study testing a specific drug or other treatment involving two (or more) groups
of patients with the same disease. One (the experimental group) receives the
treatment that is being tested, and the other (the comparison or control group)
receives an alternative treatment, a placebo (dummy treatment) or no treatment.
The two groups are followed up to compare differences in outcomes to see how
effective the experimental treatment was. A CCT where patients are randomly
allocated to treatment and comparison groups is called a randomised controlled
trial.

Cost–benefit analysis

A type of economic evaluation where both costs and benefits of healthcare
treatment are measured in the same monetary units. If benefits exceed costs,
the evaluation would recommend providing the treatment.

Cost-effectiveness

Value for money. A specific healthcare treatment is said to be ‘cost-effective’ if it
gives a greater health gain than could be achieved by using the resources in
other ways.

Cost-effectiveness analysis

A type of economic evaluation comparing the costs and the effects on health of
different treatments. Health effects are measured in ‘health-related units’, for
example, the cost of preventing one additional heart attack.

Cost–utility analysis

A special form of cost-effectiveness analysis where health effects are measured
in quality-adjusted life years. A treatment is assessed in terms of its ability to
both extend life and to improve the quality of life.

C-reactive protein (CRP)

A plasma protein that circulates in increased amounts during inflammation and
after tissue damage. Measurement of CRP in blood samples is widely used as a
marker of infection or inflammation.

Cross-sectional study

The observation of a defined set of people at a single point in time or time period
– a snapshot. (This type of study contrasts with a longitudinal study, which
follows a set of people over a period of time.)

Data set

A list of required information relating to a specific disease.

Decision analysis

Decision analysis is the study of how people make decisions or how they should
make decisions. There are several methods that decision analysts use to help
people to make better decisions, including decision trees.

Decision tree

A decision tree is a method for helping people to make better decisions in
situations of uncertainty. It illustrates the decision as a succession of possible
actions and outcomes. It consists of the probabilities, costs and health
consequences associated with each option. The overall effectiveness or overall
cost-effectiveness of various actions can then be compared.

Declaration of interest

A process by which members of a working group or committee ‘declare’ any
personal or professional involvement with a company (or related to a technology)
that might affect their objectivity e.g. if their position or department is funded by
a pharmaceutical company.

Delphi method

A technique used for the purpose of reaching an agreement on a particular issue,
without the participants meeting or interacting directly. It involves sending
participants a series of postal questionnaires asking them to record their views.
After the first questionnaire, participants are asked to give further views in the
light of the group feedback. The judgements of the participants are statistically
aggregated, sometimes after weighting for expertise. See also consensus
methods.

Delphi statement

A statement of the advised course of action in relation to a particular clinical topic,
based on the collective views of a body of experts by using the Delphi technique.

Diagnostic study

A study to assess the effectiveness of a test or measurement in terms of its
ability to accurately detect or exclude a specific disease.
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Dominance

A term used in health economics describing when an option for treatment is both
less clinically effective and more costly than an alternative option. The less
effective and more costly option is said to be ‘dominated’.

Double-blind study

A study in which neither the subject (patient) nor the observer
(investigator/clinician) is aware of which treatment or intervention the subject is
receiving. The purpose of blinding is to protect against bias.

Economic evaluation

A comparison of alternative courses of action in terms of both their costs and
consequences. In health economic evaluations the consequences should
include health outcomes.

Effectiveness

See clinical effectiveness.

Efficacy

The extent to which a specific treatment or intervention, under ideally controlled
conditions (e.g. in a laboratory), has a beneficial effect on the course or outcome
of disease compared with no treatment or other routine care.

Elective

A term for clinical procedures that are regarded as advantageous to the patient
but not urgent.

Empirical

Based directly on experience (observation or experiment) rather than on
reasoning alone.

Encephalitis

Inflammation of the substance of the brain. It is usually caused by infection with
viruses (e.g. herpes simplex virus).

Epidemiology

The study of diseases within a population, covering the causes and means of
prevention.

Event rate

The proportion of patients in a group for whom a specified health event or
outcome is observed. Thus, if out of 100 patients, the event is observed in 27,
the event rate is 0.27 or 27%. Control event rate (CER) and experimental event
rate (EER) are the terms used in control and experimental groups of patients,
respectively.

Evidence based

The process of systematically finding, appraising and using research findings
as the basis for clinical decisions.

Evidence-based
practice

clinical

Evidence-based clinical practice involves making decisions about the care of
individual patients based on the best research evidence available rather than
basing decisions on personal opinions or common practice (which may not
always be evidence based). Evidence-based clinical practice therefore involves
integrating individual clinical expertise and patient preferences with the best
available evidence from research.

Evidence level (EL)

A code (e.g. 1++, 1+) linked to an individual study, indicating where it fits into the
hierarchy of evidence and how well it has adhered to recognised research
principles. Also called level of evidence.

Evidence table

A table summarising the results of a collection of studies which, taken together,
represent the evidence supporting a particular recommendation or series of
recommendations in a guideline.

Exclusion criteria

See selection criteria.

Experimental
(EER)

event

Experimental study

rate

See event rate.
A research study designed to test whether a treatment or intervention has an
effect on the course or outcome of a condition or disease – where the conditions
of testing are to some extent under the control of the investigator. Controlled
clinical trials and randomised controlled trials are examples of experimental
studies.
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Experimental treatment

A treatment or intervention (e.g. a new drug) being studied to see whether it
has an effect on the course or outcome of a condition or disease.

External validity

The degree to which the results of a study hold true in non-study situations, for
example in routine clinical practice. May also be referred to as the generalisability
of study results to non-study patients or populations.

Extrapolation

The application of research evidence based on studies of a specific population
to another population with similar characteristics.

Extremities

Medical term for the hands and feet.

Febrile convulsion

A fit caused by high body temperature in young children. Uncomplicated febrile
convulsions are not associated with epilepsy in later life or other neurological
complications.

Fever

For the purposes of this guideline, fever was defined as ‘an elevation of body
temperature above the normal daily variation’. See section 1.2 for more
information on this definition.

Fever without
source (FWS)

(apparent)

The condition in which a patient has a fever but no obvious cause or focus of
infection can be found on physical examination.

Focal neurological signs

Findings on physical examination that are caused by lesions in a particular area
of the central nervous system. Examples include weakness of a limb or a cranial
nerve palsy. These signs suggest that a given disease process is focal rather
than diffuse.

Focal seizures

An epileptic seizure that originates from one part of the brain. Symptoms depend
on which part of the brain is affected. Typically, one part of the body or one side
of the body will develop convulsive movements. Focal (or partial) seizures can
also include sensory disturbances, such as smelling or hearing things that are
not there. In an uncomplicated focal seizure, consciousness is not lost. However,
focal seizures can progress to involve the whole brain in a generalised seizure
in which consciousness will be lost.

Focus group

A qualitative research technique. It is a method of group interview or discussion
of 6–12 people focused around a particular issue or topic. The method explicitly
includes and uses the group interaction to generate data.

Focused question

A study question that clearly identifies all aspects of the topic that are to be
considered while seeking an answer. Questions are normally expected to identify
the patients or population involved, the treatment or intervention to be
investigated, what outcomes are to be considered, and any comparisons that are
to be made. For example, do insulin pumps (intervention) improve blood sugar
control (outcome) in adolescents with type 1 diabetes (population) compared
with multiple insulin injections (comparison)? See also clinical question.

Fontanelle

A membrane-covered gap or soft spot between the skull bones on the vertex of
an infant’s skull. A bulging fontanelle can be a sign of bacterial meningitis.

Forest plot

A graphical display of results from individual studies on a common scale,
allowing visual comparison of results and examination of the degree of
heterogeneity between studies.

Funnel plot

Funnel plots are simple scatter plots on a graph. They show the treatment effects
estimated from separate studies on the horizontal axis against a measure of
sample size on the vertical axis. Publication bias may lead to asymmetry in funnel
plots.

Generalisability

The extent to which the results of a study hold true for a population of patients
beyond those who participated in the research. See also external validity.
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Gold standard

A method, procedure or measurement that is widely accepted as being the best
available.

Grey literature

Reports that are unpublished or have limited distribution, and are not included
in bibliographic retrieval systems.

Grunting

A deep guttural breathing sound that can represent respiratory distress in
infants and young children.

Guideline

A systematically developed tool that describes aspects of a patient’s condition
and the care to be given. A good guideline makes recommendations about
treatment and care, based on the best research available, rather than opinion. It
is used to assist clinician and patient decision making about appropriate health
care for specific clinical conditions.

Guideline recommendation

Course of action advised by the guideline development group on the basis of
their assessment of the supporting evidence.

Health economics

A branch of economics that studies decisions about the use and distribution of
healthcare resources.

Health technology

Health technologies include medicines, medical devices such as artificial hip
joints, diagnostic techniques, surgical procedures, health promotion activities
(e.g. the role of diet versus medicines in disease management) and other
therapeutic interventions.

Health technology appraisal
(HTA)

A health technology appraisal, as undertaken by NICE, is the process of
determining the clinical and cost-effectiveness of a health technology. NICE
health technology appraisals are designed to provide patients, health
professionals and managers with an authoritative source of advice on new and
existing health technologies.

Herpes simplex infections

A group of acute infections caused by herpes simplex virus type 1 or type 2 that
is characterised by the development of one or more small fluid-filled vesicles with
a raised erythematous base on the skin or mucous membrane. Occasionally the
viruses can cause more serious infections such as encephalitis in young
children.

Heterogeneity

Or lack of homogeneity. The term is used in meta-analyses and systematic
reviews when the results or estimates of effects of treatment from separate
studies seem to be very different – in terms of the size of treatment effects or
even to the extent that some indicate beneficial and others suggest adverse
treatment effects. Such results may occur as a result of differences between
studies in terms of the patient populations, outcome measures, definition of
variables or duration of follow-up.

Hierarchy of evidence

An established hierarchy of study types, based on the degree of certainty that
can be attributed to the conclusions that can be drawn from a well-conducted
study. Well-conducted randomised controlled trials (RCTs) are at the top of this
hierarchy. (Several large statistically significant RCTs which are in agreement
represent stronger evidence than say one small RCT.) Well-conducted studies
of patients’ views and experiences would appear at a lower level in the hierarchy
of evidence.

Homogeneity

This means that the results of studies included in a systematic review or metaanalysis are similar and there is no evidence of heterogeneity. Results are
usually regarded as homogeneous when differences between studies could
reasonably be expected to occur by chance. See also consistency.

Leucocyte count

The number of white blood cells per unit volume in venous blood. A differential
leucocyte count measures the relative numbers of the different types of white
cell.
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Ill appearance

An ill-looking child is an overall impression the assessing healthcare professional
can make when presented with a child. This impression is formed not only from
objective measurements but also from subjective feelings about how the child
looks/reacts. If a healthcare professional’s subjective instinct is to describe the
child as ill looking then the child is most likely at high risk of serious illness.
Healthcare professionals should be confident to follow their impressions of a
child’s wellbeing.

Inclusion criteria

See selection criteria.

In-depth interview

A qualitative research technique. It is a face-to-face conversation between a
researcher and a respondent with the purpose of exploring issues or topics in
detail. It does not use pre-set questions, but is shaped by a defined set of topics
or issues.

Infant

A child that is under the age of 12 months.

Information bias

Pertinent to all types of study and can be caused by inadequate questionnaires
(e.g. difficult or biased questions), observer or interviewer errors (e.g. lack of
blinding), response errors (e.g. lack of blinding if patients are aware of the
treatment they receive) and measurement errors (e.g. a faulty machine).

Intention-to-treat (ITT)
analysis

An analysis of a clinical trial where patients are analysed according to the group
to which they were initially randomly allocated, regardless of whether or not they
had dropped out, fully complied with the treatment, or crossed over and received
the alternative treatment. Intention-to-treat analyses are favoured in
assessments of clinical effectiveness as they mirror the non-compliance and
treatment changes that are likely to occur when the treatment is used in practice.

Internal validity

Refers to the integrity of the study design.

Intervention

Healthcare action intended to benefit the patient, for example drug treatment,
surgical procedure, psychological therapy, etc.

Interventional procedure

A procedure used for diagnosis or treatment that involves making a cut or hole
in the patient’s body, entry into a body cavity or using electromagnetic radiation
(including X-rays or lasers). The National Institute for Health and Clinical
Excellence (NICE) has the task of producing guidance about whether specific
interventional procedures are safe enough and work well enough for routine use.

Kawasaki disease

A condition consisting of prolonged fever, a rash, changes to the extremities and
mucous membranes, and enlargement of lymph glands in the neck. The exact
cause is unknown but the condition is thought to be caused by a microbiological
toxin. Kawasaki disease can cause aneurysms in the coronary arteries unless it
is treated promptly.

Level of evidence

See evidence level.

Literature review

A process of collecting, reading and assessing the quality of published (and
unpublished) articles on a given topic.

Longitudinal study

A study of the same group of people at more than one point in time. (This type
of study contrasts with a cross-sectional study which observes a defined set of
people at a single point in time.)

Lumbar puncture

A procedure in which cerebrospinal fluid is obtained by inserting a hollow needle
into the space between vertebrae in the lumbar region of the spine. The
procedure is used to diagnose bacterial meningitis and encephalitis.

Masking

See blinding.

Meningitis

Inflammation of the meninges, the membranes that lie between the surface of
the brain and the inside of the skull. Meningitis is usually caused by infection
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with bacteria or viruses. Bacterial meningitis is a serious condition associated
with appreciable mortality and significant neurological complications.
Meningococcal disease

Any of a number of infections caused by the bacterium Neisseria meningitidis
(also known as the meningococcus). In young children meningococcal disease
usually manifests as septicaemia, meningitis or a combination of the two.
Meningococcal septicaemia is the leading infectious cause of death in childhood
in the UK.

Meta-analysis

Results from a collection of independent studies (investigating the same
treatment) are pooled, using statistical techniques to synthesise their findings
into a single estimate of a treatment effect. Where studies are not compatible,
for example because of differences in the study populations or in the outcomes
measured, it may be inappropriate or even misleading to statistically pool results
in this way. See also systematic review and heterogeneity.

Methodological quality

The extent to which a study has conformed to recognised good practice in the
design and execution of its research methods.

Methodology

The overall approach of a research project, for example the study will be a
randomised controlled trial, of 200 people, over 1 year.

Multicentre study

A study where subjects were selected from different locations or populations, for
example a cooperative study between different hospitals or an international
collaboration involving patients from more than one country.

Nasal flaring

An enlargement of the nostrils during breathing. Nasal flaring can indicate that
increased work is required for breathing.

Negative
(NPV)

predictive

value

The proportion of people with a negative test result who do not have the disease
(where not having the disease is indicated by the gold standard test being
negative).

Neonate

A newly born child aged up to and including 28 days.

NHS Direct

NHS Direct is a service that provides 24 hour confidential health advice and
information. NHS Direct can help people who are feeling ill, are unsure what to
do, would like to find out more about a condition or treatment, or need details of
local health services. The service can be accessed by:
• visiting www.nhsdirect.nhs.uk
• going to NHS Direct Interactive on digital satellite TV (by pressing the
interactive button on the remote control)calling 0845 4647.

Nominal group technique

A technique used for the purpose of reaching an agreement on a particular issue.
It uses a variety of postal and direct contact techniques, with individual
judgements being aggregated statistically to derive the group judgement. See
also consensus methods.

Non-experimental study

A study based on subjects selected on the basis of their availability, with no
attempt having been made to avoid problems of bias.

Non-paediatric practitioner

The term non-paediatric practitioner refers to a healthcare professional who has
not had specific training and does not have recognised expertise in the
management of children and their illnesses (cf. paediatric specialist). The term
is mainly used to refer to healthcare professionals working in primary care but it
may also apply to healthcare professionals in many general emergency
departments.

Non-systematic review

See review.

Number
(NNT)

needed to

treat

This measures the impact of a treatment or intervention. It states how many
patients need to be treated with the treatment in question in order to prevent an
event which would otherwise occur. For example, if the NNT = 4, then four
patients would have to be treated to prevent one bad outcome. The closer the
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NNT is to 1, the better the treatment is. Analogous to the NNT is the number
needed to harm (NNH), which is the number of patients that would need to
receive a treatment to cause one additional adverse event. For example, if the
NNH = 4, then four patients would have to be treated for one bad outcome to
occur.
Objective measure

A measurement that follows a standardised procedure that is less open to
subjective interpretation by potentially biased observers and study participants.

Observation

Observation is a research technique used to help understand complex situations.
It involves watching, listening to and recording behaviours, actions, activities and
interactions. The settings are usually natural, but they can be laboratory settings,
as in psychological research.

Observational study

In research about diseases or treatments, this refers to a study in which nature
is allowed to take its course. Changes or differences in one characteristic (e.g.
whether or not people received a specific treatment or intervention) are studied
in relation to changes or differences in other(s) (e.g. whether or not they died),
without the intervention of the investigator. There is a greater risk of selection
bias than in experimental studies.

Odds ratio (OR)

Odds are a way of representing probability, especially familiar for betting. In
recent years odds ratios have become widely used in reports of clinical studies.
They provide an estimate (usually with a confidence interval) for the effect of a
treatment. Odds are used to convey the idea of ‘risk’ and an odds ratio of 1
between two treatment groups would imply that the risks of an adverse outcome
were the same in each group. For rare events the odds ratio and the relative risk
(which uses actual risks and not odds) will be very similar. See also relative risk,
risk ratio.

Off-label prescribing

When a drug or device is prescribed outside its specific indication, to treat a
condition or disease for which it is not specifically licensed.

Osteomyelitis

Infection of bone and bone marrow. Osteomyelitis is usually caused by bacteria.
It can cause a chronic infection and disability if not treated appropriately.

Outcome

The end result of care and treatment and/or rehabilitation. In other words, the
change in health, functional ability, symptoms or situation of a person, which can
be used to measure the effectiveness of care/treatment/rehabilitation.
Researchers should decide what outcomes to measure before a study begins;
outcomes are then assessed at the end of the study.

P value

If a study is done to compare two treatments then the P value is the probability
of obtaining the results of that study, or something more extreme, if there really
was no difference between treatments. (The assumption that there really is no
difference between treatments is called the ‘null hypothesis’.) Suppose the P
value was P = 0.03. What this means is that if there really was no difference
between treatments then there would only be a 3% chance of getting the kind of
results obtained. Since this chance seems quite low we should question the
validity of the assumption that there really is no difference between treatments.
We would conclude that there probably is a difference between treatments. By
convention, where the value of P is below 0.05 (i.e. less than 5%) the result is
seen as statistically significant. Where the value of P is 0.001 or less, the result
is seen as highly significant. P values just tell us whether an effect can be
regarded as statistically significant or not. In no way do they relate to how big the
effect might be, for which we need the confidence interval.

Paediatric specialist

The term paediatric specialist refers to a healthcare professional who has had
specific training or has recognised expertise in the management of children and
their illnesses. Examples include paediatricians, or healthcare professionals
working in children’s emergency departments.
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Peer review

Review of a study, service or recommendations by those with similar interests
and expertise to the people who produced the study findings or
recommendations. Peer reviewers can include professional and/or patient/carer
representatives.

Performance bias

Systematic differences in care provided apart from the intervention being
evaluated. For example, if study participants know they are in the control group
they may be more likely to use other forms of care, people who know they are in
the experimental group may experience placebo effects, and care providers may
treat patients differently according to what group they are in. Masking (blinding)
of both the recipients and providers of care is used to protect against
performance bias.

Pilot study

A small scale ‘test’ of the research instrument. For example, testing out (piloting)
a new questionnaire with people who are similar to the population of the study,
in order to highlight any problems or areas of concern, which can then be
addressed before the full-scale study begins.

Placebo

Placebos are fake or inactive treatments received by participants allocated to the
control group in a clinical trial that are indistinguishable from the active
treatments being given in the experimental group. They are used so that
participants are ignorant of their treatment allocation in order to be able to
quantify the effect of the experimental treatment over and above any placebo
effect due to receiving care or attention.

Placebo effect

A beneficial (or adverse) effect produced by a placebo and not due to any
property of the placebo itself.

Point estimate

A best single estimate (taken from research data) for the true value of a treatment
effect or other measurement. For example, researchers in one clinical trial take
their results as their best estimate of the real treatment effect – this is their
estimate at their point in time. The precision or accuracy of the estimate is
measured by a confidence interval. Another clinical trial of the same treatment
will produce a different point estimate of treatment effect.

Positive
(PPV)

predictive

value

The proportion of people with a positive test result who have the disease (where
having the disease is indicated by the ‘gold’ standard test being positive).

Power

See statistical power.

Primary care

Health care delivered to patients outside hospitals. Primary care covers a range
of services provided by GPs, nurses and other healthcare professionals,
dentists, pharmacists and opticians.

Primary care trust (PCT)

A primary care trust is an NHS organisation responsible for improving the health
of local people, developing services provided by local GPs and their teams
(called primary care) and making sure that other appropriate health services are
in place to meet local people’s needs.

Probability

How likely an event is to occur, for example how likely a treatment or
intervention will alleviate a symptom.

Procalcitonin

A precursor of the hormone calcitonin that is released into the bloodstream in
response to infection or inflammation. Proclacitonin can be measured in blood
samples and it is currently under development as a potential test for the detection
of serious infections.

Prognostic factor

Patient or disease characteristics, for example age or co-morbidity, that influence
the course of the disease under study. In a randomised trial to compare two
treatments, chance imbalances in variables (prognostic factors) that influence
patient outcome are possible, especially if the size of the study is fairly small. In
terms of analysis these prognostic factors become confounding
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factors. See also prognostic marker.
Prognostic marker

A prognostic factor used to assign patients to categories for a specified purpose
– for example for treatment, or as part of a clinical trial – according to the likely
progression of the disease. For example, the purpose of randomisation in a
clinical trial is to produce similar treatment groups with respect to important
prognostic factors. This can often be achieved more efficiently if randomisation
takes place within subgroups defined by the most important prognostic factors.
Thus if age was very much related to patient outcome then separate
randomisation schemes would be used for different age groups. This process is
known as stratified random allocation.

Prospective study

A study in which people are entered into the research and then followed up over
a period of time with future events recorded as they happen. This contrasts with
studies that are retrospective.

Protocol

A plan or set of steps that defines appropriate action. A research protocol sets
out, in advance of carrying out the study, what question is to be answered and
how information will be collected and analysed. Guideline implementation
protocols set out how guideline recommendations will be used in practice by the
NHS, both at national and local levels.

Publication bias

Studies with statistically significant results are more likely to get published than
those with non-significant results. Meta-analyses that are exclusively based on
published literature may therefore produce biased results. This type of bias can
be assessed by a funnel plot.

Qualitative research

Qualitative research is used to explore and understand people’s beliefs,
experiences, attitudes, behaviour and interactions. It generates non-numerical
data, for example a patient’s description of their pain rather than a measure of
pain. In health care, qualitative techniques have been commonly used in
research documenting the experience of chronic illness and in studies about the
functioning of organisations. Qualitative research techniques such as focus
groups and in-depth interviews have been used in one-off projects
commissioned by guideline development groups to find out more about the views
and experiences of patients and carers.

Quality-adjusted life years
(QALYs)

A measure of health outcome that looks at both length of life and quality of life.
QALYs are calculated by estimating the years of life remaining for a patient
following a particular care pathway and weighting each year with a quality of life
score (on a zero to one scale). One QALY is equal to 1 year of life in perfect
health, or 2 years at 50% health, and so on.

Quantitative research

Research that generates numerical data or data that can be converted into
numbers, for example clinical trials or the national Census that counts people
and households.

Quasi-experimental study

A study designed to test whether a treatment or intervention has an effect on the
course or outcome of disease. It differs from a controlled clinical trial and a
randomised controlled trial in that:
• the assignment of patients to treatment and comparison groups is not
done randomly, or patients are not given equal probabilities of selection,
or
• the investigator does not have full control over the allocation and/or timing
of the intervention, but nonetheless conducts the study as if it were an
experiment, allocating subjects to treatment and comparison groups.

Random
allocation
randomisation

or

A method that uses the play of chance to assign participants to comparison
groups in a research study, for example, by using a random numbers table or a
computer-generated random sequence. Random allocation implies that each
individual (or each unit in the case of cluster randomisation) being entered into
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a study has the same chance of receiving each of the possible interventions.
Randomised controlled trial
(RCT)

A study to test a specific drug or other treatment in which people are randomly
assigned to two (or more) groups, with one (the experimental group) receiving
the treatment that is being tested and the other (the comparison or control group)
receiving an alternative treatment, a placebo (dummy treatment) or no treatment.
The two groups are followed up to compare differences in outcomes to see how
effective the experimental treatment was. (Through randomisation, the groups
should be similar in all aspects apart from the treatment they receive during the
study.)

Relative risk (RR)

A summary measure that represents the ratio of the risk of a given event or
outcome (e.g. an adverse reaction to the drug being tested) in one group of
subjects compared with another group. When the ‘risk’ of the event is the same
in the two groups the relative risk is 1. In a study comparing two treatments, a
relative risk of 2 would indicate that patients receiving one of the treatments had
twice the risk of an undesirable outcome than those receiving the other
treatment. Relative risk is sometimes used as a synonym for risk ratio.

Reliability

Reliability refers to a method of measurement that consistently gives the same
results. For example, someone who has a high score on one occasion tends to
have a high score if measured on another occasion very soon afterwards. With
physical assessments it is possible for different clinicians to make independent
assessments in quick succession – and if their assessments tend to agree then
the method of assessment is said to be reliable.

Remote assessment

An assessment carried out when the patient is geographically remote from the
assessor such that physical examination is not possible.

Retrospective study

A retrospective study deals with the present/past and does not involve studying
future events. This contrasts with studies that are prospective.

Review

Summary of the main points and trends in the research literature on a specified
topic. A review is considered non-systematic unless an extensive literature
search has been carried out to ensure that all aspects of the topic are covered
and an objective appraisal made of the quality of the studies.

Rigors

An episode of shaking or shivering which can occur when the child has high
temperature. Unlike during a seizure episode, the child is conscious and alert. It
occurs when the body increases its temperature to fight infection. Extreme
shivering can be confused for febrile convulsion.

Risk ratio

Ratio of the risk of an undesirable event or outcome occurring in a group of
patients receiving experimental treatment compared with a comparison (control)
group. The term relative risk is sometimes used as a synonym for risk ratio.

Royal Colleges

In the UK medical/nursing world, the term Royal Colleges, as for example in ‘The
Royal College of …’, refers to organisations that usually combine an educational
standards and examination role with the promotion of professional standards.

Safety netting

The provision of support for patients in whom the clinician has some uncertainty
as to whether the patient has a self-limiting illness and is concerned that their
condition may deteriorate. Safety netting may take a number of forms, such as
dialogue with the patient or carer about symptoms and signs to watch for, advice
about when to seek further medical attention, review after a set period, and
liaising with other healthcare services.

Sample

A part of the study’s target population from which the subjects of the study will
be recruited. If subjects are drawn in an unbiased way from a particular
population, the results can be generalised from the sample to the population as
a whole.
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Sampling

Refers to the way participants are selected for inclusion in a study.

Sampling frame

A list or register of names that is used to recruit participants to a study.

Scottish
Intercollegiate
Guidelines Network (SIGN)

SIGN was established in 1993 to sponsor and support the development of
evidence-based clinical guidelines for the NHS in Scotland.

Secondary care

Care provided in hospitals.

Selection bias

Selection bias has occurred if:
• the characteristics of the sample differ from those of the wider population
from which the sample has been drawn, or
• there are systematic differences between comparison groups of patients
in a study in terms of prognosis or responsiveness to treatment.

Selection criteria

Explicit standards used by guideline development groups to decide which
studies should be included and excluded from consideration as potential sources
of evidence.

Semi-structured interview

Structured interviews involve asking people pre-set questions. A semi- structured
interview allows more flexibility than a structured interview. The interviewer asks
a number of open-ended questions, following up areas of interest in response to
the information given by the respondent.

Sensitivity

In diagnostic testing, sensitivity refers to the chance of having a positive test
result given that you have the disease. 100% sensitivity means that all those with
the disease will test positive, but this is not the same the other way around. A
patient could have a positive test result but not have the disease – this is called
a ‘false positive’. The sensitivity of a test is also related to its negative predictive
value (true negatives) – a test with a sensitivity of 100% means that all those
who get a negative test result do not have the disease. To fully judge the
accuracy of a test, its specificity must also be considered.

Septic

Affected by bacterial infection; hence septic shock, septic arthritis, etc.

Septicaemia

A serious medical condition in which there is rapid multiplication of bacteria in
the bloodstream and in which bacterial toxins are present in the blood.
Septicaemia is usually fatal unless treated promptly with parenteral antibiotics.

Shock

A pathological condition that can suddenly affect the haemodynamic
equilibrium, usually manifested by failure to perfuse or oxygenate vital organs.

Sign

A finding on physical examination of a patient that provides the clinician with an
objective indication of a particular diagnosis or disorder (cf. symptom).

Single-blind study

A study in which either the subject (patient/participant) or the observer
(clinician/investigator) is not aware of which treatment or intervention the subject
is receiving.

Social cues

A child’s response to social interaction with a parent or health professional,
such response to their name, smiling and/or giggling.

Specific indication

When a drug or a device has a specific remit to treat a specific condition and is
not licensed for use in treating other conditions or diseases.

Specificity

In diagnostic testing, specificity refers to the chance of having a negative test
result given that you do not have the disease. 100% specificity means that all
those without the disease will test negative, but this is not the same the other
way around. A patient could have a negative test result yet still have the disease
– this is called a ‘false negative’. The specificity of a test is also related to its
positive predictive value (true positives) – a test with a specificity of 100% means
that all those who get a positive test result definitely have the disease.
To fully judge the accuracy of a test, its sensitivity must also be considered.

275

Abbreviations and glossary
Standard deviation

A measure of the spread, scatter or variability of a set of measurements.
Usually used with the mean (average) to describe numerical data.

Statistical power

The ability of a study to demonstrate an association or causal relationship
between two variables, given that an association exists. For example, 80%
power in a clinical trial means that the study has a 80% chance of ending up with
a P value of less than 5% in a statistical test (i.e. a statistically significant
treatment effect) if there really was an important difference (e.g. 10% versus 5%
mortality) between treatments. If the statistical power of a study is low, the study
results will be questionable (the study might have been too small to detect any
differences). By convention, 80% is an acceptable level of power.

Structured interview

A research technique where the interviewer controls the interview by adhering
strictly to a questionnaire or interview schedule with pre-set questions.

Study checklist

A list of questions addressing the key aspects of the research methodology that
must be in place if a study is to be accepted as valid. A different checklist is
required for each study type. These checklists are used to ensure a degree of
consistency in the way that studies are evaluated.

Study population

People who have been identified as the subjects of a study.

Study quality

See methodological quality.

Study type

The kind of design used for a study. Randomised controlled trials, case–control
studies and cohort studies are all examples of study types.

Subject

A person who takes part in an experiment or research study.

Survey

A study in which information is systematically collected from people (usually
from a sample within a defined population).

Symptom

A patient’s report of an abnormal feeling or sensation that provides the clinician
with a subjective indication of a particular diagnosis or disorder (cf. sign).

Systematic

Methodical, according to plan; not random.

Systematic error

Refers to the various errors or biases inherent in a study. See also bias.

Systematic review

A review in which evidence from scientific studies has been identified, appraised
and synthesised in a methodical way according to predetermined criteria. May
or may not include a meta-analysis.

Systemic

Involving the whole body.

Tachypnoea

Abnormally rapid respiratory rate.

Target population

The people to whom guideline recommendations are intended to apply.
Recommendations may be less valid if applied to a population with different
characteristics from the participants in the research study, for example in terms
of age, disease state or social background.

Tepid sponging

A traditional treatment for fever in which the patient is undressed and sponged
with lukewarm water that is then allowed to evaporate.

Tertiary centre

A major medical centre providing complex treatments that receives referrals from
both primary and secondary care. Sometimes called a tertiary referral centre.
See also primary care and secondary care.

Triangulation

Use of three or more different research methods in combination; principally used
as a check of validity. The more the different methods produce similar results,
the more valid the findings.

Triple-blind study

A study in which the statistical analysis is carried out without knowing which
treatment patients received, in addition to the patients and
investigators/clinicians being unaware which treatment patients were getting.
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Trust

A trust is an NHS organisation responsible for providing a group of healthcare
services. An acute trust provides hospital services. A mental health trust provides
most mental health services. A primary care trust buys hospital care on behalf of
the local population, as well as being responsible for the provision of community
health services.

Tympanic thermometer

A thermometer that is inserted into the external ear canal and measures the
temperature of blood vessels in the tympanic membrane (eardrum) by detecting
infrared radiation.

Validity

Assessment of how well a tool or instrument measures what it is intended to
measure. See also external validity, internal validity.

Variable

A measurement that can vary within a study, for example the age of participants.
Variability is present when differences can be seen between different people or
within the same person over time, with respect to any characteristic or feature
that can be assessed or measured.

Appendices A to L are presented as separate files
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