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Abstract

Paracetamol and ibuprofen for the treatment of fever in
children: the PITCH randomised controlled trial

AD Hay"", NM Redmond?, C Costelloe, AA Montgomery!, M Fletcher?,

S Hollinghurst! and TJ Peters?

*Academic Unit of Primary Health Care, NIHR National School for Primary Care Research,
Department of Community Based Medicine, University of Bristol, Bristol, UK
2Faculty of Health and Social Care, University of the West of England, Bristol, UK

*Corresponding author.

Objectives: To establish the relative clinical
effectiveness and cost-effectiveness of paracetamol plus
ibuprofen compared with paracetamol and ibuprofen
separately for time without fever, and the relief of fever-
associated discomfort in young children who can be
managed at home.

Design: The trial design was a single-centre (multisite),
individually randomised, blinded, three-arm trial
comparing paracetamol and ibuprofen together with
paracetamol or ibuprofen separately.

Setting: There were three recruitment settings, as
follows: ‘local’ where research nurses were recruited
from NHS primary care sites; ‘remote’ where NHS
sites notified the study of potentially eligible children;
and ‘community’ where parents contacted the study in
response to local media advertisements.

Participants: Children aged between 6 months and 6
years with fever >37.8°C and <41°C due to an illness
that could be managed at home.

Interventions: The intervention was the provision of,
and advice to give, the medicines for up to 48 hours:
paracetamol every 4-6 hours (maximum of four doses
in 24 hours) and ibuprofen every 6-8 hours (maximum
of three doses in 24 hours). Every parent received two
bottles, with at least one containing an active medicine.
Parents, research nurses and investigators were

blinded to treatment allocation by the use of identically
matched placebo medicines. The dose of medicine was
determined by the child’s weight: paracetamol 15 mg/kg
and ibuprofen 10 mg/kg per dose.

Results: For additional time without fever in the first

4 hours, use of both medicines was superior to use of
paracetamol alone [adjusted difference 55 minutes, 95%
confidence interval (Cl) 33 to 77 minutes; p<<0.001]
and may have been as good as ibuprofen (adjusted
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difference 16 minutes, 95% CI —6 to 39 minutes;
p=0.2). Both medicines together cleared the fever 23
minutes (95% CI 2—-45 minutes; p=0.015) faster than
paracetamol alone, but no faster than ibuprofen alone
(adjusted difference —3 minutes, 95% CI 24-18 minutes;
p=0.8). For additional time without fever in the first
24 hours, both medicines were superior to paracetamol
(adjusted difference 4.4 hours, 95% CI 2.4-6.3 hours;
p<<0.001) or ibuprofen (adjusted difference 2.5 hours,
95% CI 0.6-4.5 hours; p=0.008) alone. No reduction
in discomfort or other fever-associated symptoms was
found, although power was low for these outcomes. An
exploratory analysis showed that children with higher
discomfort levels had higher mean temperatures. No
difference in adverse effects was observed between
treatment groups. The recommended maximum
number of doses of paracetamol and ibuprofen in

24 hours was exceeded in 8% and 11% of children
respectively. Over the 5-day study period, paracetamol
and ibuprofen together was the cheapest option for

the NHS due to the lower use of health-care services:
£14 [standard deviation (SD) £23] versus £20 (SD £38)
for paracetamol and £18 (SD £40) for ibuprofen. Both
medicines were also cheapest for parents because the
lower use of health care services resulted in personal
saving on travel costs and less time off work: £24 (SD
£46) versus £26 (SD £63) for paracetamol and £30 (SD
£91) for ibuprofen. This more than compensated for the
extra cost of medication. However, statistical evidence
for these differences was weak due to lack of power.
Overall, a quarter of children were ‘back to normal’ by
48 hours and one-third by day 5. Five (3%0) children
were admitted to hospital, two with pneumonia,

two with bronchiolitis and one with a severe, but
unidentified ‘viral illness’.
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Conclusions: Young children who are unwell with
fever should be treated with ibuprofen first, but the
relative risks (inadvertently exceeding the maximum
recommended dose) and benefits (extra 2.5 hours
without fever) of using paracetamol plus ibuprofen
over 24 hours should be considered. However, if two
medicines are used, it is recommended that all dose
times are carefully recorded to avoid accidentally
exceeding the maximum recommended dose.

Manufacturers should consider supplying blank charts
for this purpose. Use of both medicines should not be
discouraged on the basis of cost to either parents or the
NHS. Parents and clinicians should be aware that fever
is a relatively short-lived symptom, but may have more
serious prognostic implications than the other common
symptom presentations of childhood.

Trial registration: Current Controlled Trials ISRCTN
26362730.
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Executive summary

Background

Paracetamol and ibuprofen are increasingly used
together for fever, despite a lack of evidence
regarding their clinical effectiveness or cost-
effectiveness.

Objectives

1. To establish the relative clinical effectiveness
of both medicines compared with paracetamol
and ibuprofen separately for time without fever
in young children who can be managed at
home.

2. To assess the relative clinical effectiveness
of both medicines with paracetamol and
ibuprofen separately for the relief of fever-
associated discomfort.

3. To use qualitative methods to optimise the
overall trial process and explore parents’ and
clinicians’ beliefs about the use, effectiveness
and side effects of paracetamol and ibuprofen.

4. To perform an economic evaluation from
the perspectives of the NHS and parents
comparing the cost and benefits of each
treatment.

5. To describe the natural history of fever.

Design

The trial design was a single-centre (multisite),
individually randomised, blinded, three-arm trial
comparing paracetamol and ibuprofen together
with paracetamol or ibuprofen separately.

Setting

There were three recruitment settings, as follows:
‘local’ where research nurses were recruited from
NHS primary care sites; ‘remote’ where NHS sites
notified the study of potentially eligible children;
and ‘community’ where parents contacted the study
in response to local media advertisements.

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

Participants

We recruited children aged between 6 months

and 6 years with fever >37.8°C and <41°C due

to an illness that could be managed at home.
Children were excluded if they required hospital
admission; were clinically dehydrated; had recently
participated in another trial; had previously
participated in PITCH; had a known trial medicine
intolerance, allergy or contraindication; if they

had a chronic neurological disease; and/or if their
parents could not read or write English.

Interventions

The intervention was the provision of, and

advice to give, the medicines for up to 48 hours:
paracetamol every 4-6 hours (maximum of four
doses in 24 hours) and ibuprofen every 6-8 hours
(maximum of three doses in 24 hours). Every
parent received two bottles, with at least one
containing an active medicine. Parents, research
nurses and investigators were blinded to treatment
allocation by the use of identically matched placebo
medicines. The dose of medicine was determined
by the child’s weight: paracetamol 15mg/kg and
ibuprofen 10mg/kg per dose.

Main outcome measures

Primary outcome measures were time without fever
in the first 4 hours and fever-associated discomfort
at 48 hours, measured using continuous axillary
thermometry and a symptom diary respectively.
Secondary outcomes were fever clearance (time

to first apyrexial); time without fever during the
first 24 hours; other fever-associated symptoms
(appetite, activity and sleep), digital axillary
temperature and adverse effects at 24 hours, 48
hours and day 5. Directs costs to the NHS and
parents were estimated at 48 hours and day 5;

we assumed that parents had bought the study
medicines over the counter.
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Research findings

For additional time without fever in the first 4
hours, use of both medicines was superior to use of
paracetamol alone [adjusted difference 55 minutes,
95% confidence interval (Cl) 33 to 77 minutes;
p<0.001] and may have been as good as ibuprofen
(adjusted difference 16 minutes, 95% CI -6 to 39
minutes; p=0.2). Both medicines together cleared
the fever 23 minutes (95% CI 2-45 minutes;
p=0.015) faster than paracetamol alone but no
faster than ibuprofen alone (adjusted difference

-3 minutes, 95% CI 24-18 minutes; p=0.8). For
additional time without fever in the first 24 hours,
both medicines were superior to paracetamol
(adjusted difference 4.4 hours, 95% CI 2.4-6.3
hours; p<<0.001) or ibuprofen (adjusted difference
2.5 hours, 95% CI 0.6-4.5 hours; p=0.008)

alone. No reduction in discomfort or other fever-
associated symptoms was found, although power
was low for these outcomes. An exploratory analysis
showed that children with higher discomfort levels
had higher mean temperatures. No difference in
adverse effects was observed between treatment
groups. The recommended maximum number

of doses of paracetamol and ibuprofen in 24

hours was exceeded in 8% and 11% of children
respectively.

Over the 5-day study period, paracetamol and
ibuprofen together was the cheapest option for
the NHS due to the lower use of health-care
services: £14 [standard deviation (SD) £23] versus
£20 (SD £38) for paracetamol and £18 (SD £40)
for ibuprofen. Both medicines were also cheapest
for parents because the lower use of health care
services resulted in personal saving on travel
costs and less time off work: £24 (SD £46) versus
£26 (SD £63) for paracetamol and £30 (SD £91)
for ibuprofen. This more than compensated for
the extra cost of medication. However, statistical
evidence for these differences was weak due to lack
of power.

Overall, a quarter of children were ‘back to
normal’ by 48 hours and one-third by day 5.
After randomisation, five (3%) children were
admitted to hospital, two with pneumonia, two
with bronchiolitis and one with a severe, but
unidentified ‘viral illness’.

Conclusions
Implications for health care

Doctors, nurses and parents who want to use

medicines to treat young children who are unwell
with fever should be advised to use ibuprofen first
and to consider the relative risks (inadvertently
exceeding the maximum recommended dose)
and benefits (extra 2.5 hours without fever) of
using paracetamol plus ibuprofen over 24 hours.
Pragmatically, we speculate that if a child remains
unwell after a first dose of ibuprofen, subsequent
use of both medicines will be more effective than
either monotherapy. However, if two medicines
are used, we recommend that all dose times are
carefully recorded to avoid accidentally exceeding
the maximum recommended dose. Manufacturers
should consider supplying blank charts for this
purpose. The economic analysis shows that the
use of both medicines should not be discouraged
on the basis of cost to either parents or the NHS.
Parents and clinicians should be aware that fever
is a relatively short-lived symptom, but may

have more serious prognostic implications than
the other common symptom presentations of
childhood.

Recommendations for research
(in order of priority)

1. Isa parent education programme that includes
information regarding the accurate dosing
(by weight) of antipyretics cost effective in
improving parents’ ability to care for children
in the home?

2. Children’s infections are the single largest
contributor to NHS workload. Improving
parents’ confidence to care for children in the
home, dose medicines accurately and to know
when to seek medical help could have major
benefits for the NHS.

3. The evidence base for the general components
of an effective behavioural change intervention
is well established. Previous parent
interventions providing written information
only regarding the management of common
illnesses demonstrated little change in their use
of health services. The PITCH study suggested
that the ‘dose by weight’ use of combined
antipyretic medicines might be cost effective,
due to reductions in the use of primary care
services when compared with the use of single
medicines.

Trial registration

This trial is registered as ISRCTN 26362730.
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Chapter 1
Introduction

Fever in children
Scale of the problem

Fever causes misery for children, parental anxiety
and expense to the NHS. It affects 70% of all
pre-school children each year! and disrupts the
comfort, activity, appetite and sleep of young
children. Parents are concerned about and want

to control fever, and express concerns about its
perceived associations with meningitis, convulsions
and brain damage.?® It is not surprising then that
when a child becomes febrile, one in five parents
contact the health service* and that, overall, two

in five pre-school children are seen for fever each
year.! The vast majority of fever is managed by
parents in the community with advice and support
from primary care — that is, NHS Direct, general
practitioners (GPs), nurse practitioners in walk-in
centres (WICs) and emergency departments. For
example, 22% of calls to NHS Direct are for pre-
school children, most commonly for fever and
upper respiratory tract symptoms,® and 5% of all
consultations in walk-in centres are for pre-school
children, again most commonly for respiratory tract
infections.® As fever is a symptom usually associated
with self-limiting infection of the respiratory tract,”
it is most prevalent during the winter months.8*°
Despite antipyretics being available and commonly
purchased over the counter, an estimated

£0.2M was spent on prescribed paracetamol

and ibuprofen suspensions for children in Wales
alone in 2002,%° equating to around £4.2M for

the UK. The ratio of paracetamol to ibuprofen
prescriptions was seven to one.!® Add to this the
cost of consultations and reconsultations, it is clear
that the burden to the NHS of fever in pre-school
children is considerable. The cost to the NHS

of antipyretic medicines is negligible as parents
usually purchase them, so small differences in NHS
costs between the treatment arms, particularly in
terms of reconsultations, could make them cost-
effective.

Normal thermoregulation

Temperature is regulated by the anterior
hypothalamus around ‘set points’. These normally
follow a circadian rhythm between 36.4°C in the
morning and 36.9°C in the afternoon.! The

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

hypothalamic neurones integrate afferent messages
regarding core and skin temperatures and
stimulate behavioural and physiological responses,
such as seeking a warmer environment, shivering
and cutaneous vasoconstriction, to control heat
production and loss.

The fever response to infection

The vast majority of febrile episodes in children
are in response to viral or bacterial infection.
Microbial tissue invasion triggers an inflammatory
response and the activation of endothelial cells
and leucocytes.'! The activated leucocytes release
pyrogenic cytokines such as interleukin 18, tumour
necrosis factor, interferon and prostaglandins.*?
Carried via the bloodstream, these pyrogens
stimulate the endothelial production of
prostaglandin E, (PGE,) in the hypothalamus.

In response, the hypothalamus elevates the
thermoregulatory set point, the new raised
temperature being achieved through the combined
physiological actions of enhanced heat production
(such as shivering) and reduced heat loss (such as
peripheral vasoconstriction). The hypothalamus
continues to coordinate the physiological response
to maintain the new, raised, temperature ‘set
point’.1

Defining fever

There is no universally agreed definition of

normal body temperature or fever in children,

or on how best to measure temperature, in

the literature.® This is because normal body
temperature varies with time, the anatomical site at
which it is measured and the type of thermometer
used. Definitions of fever include a rise in body
temperature of 1°C or more above the mean,

i.e. a rectal temperature of 1°C above 38°C or

an axillary temperature of 1°C above 37.2°C.*4
Normal axillary temperature in infants is said to
range between 35.6°C and 37.2°C,*® and a review
of websites’ advice to parents gave a range for

the upper limit of normal axillary temperature as
37-37.6°C.% Another author states that normal
childhood temperature fluctuates between 36.5°C
and 37.5°C.7 Unsurprisingly, parents prefer axillary
to rectal thermometry,*” and our research has
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shown that tympanic thermometry is too insensitive
for the detection of fever in pre-school children

in primary care.*® Most physicians (90%) and
nurses (70%) would start treatment between 38°C
and 40°C, and many (60% and 77% respectively)
consider it necessary to confirm fever using a
thermometer first.?® Based on these data, the
PITCH trial recruited children with a measured
axillary temperature of at least 37.8°C and our
‘time without fever’ outcome was based on an
axillary temperature threshold of less than 37.2°C.

Rationales for treating fever

The aim of any health service consultation for
childhood fever is to diagnose and manage its
cause. The extent to which symptomatic treatment
should be offered is contested and not all rationales
are evidence based. Indeed, not all commentators
agree that the treatment of fever is even necessary.
As long ago as 1666, Thomas Sydenham said:
‘fever is nature’s engine which she brings into

the field to remove her enemy’?° and many, like
Sydenham, argue that fever is an evolutionary
by-product of the host response to the infection,
conferring protective advantages.” Kluger,? points
to the number of different species (including
mammals, birds, reptiles and insects) that
demonstrate a fever response to infection. While
it is unclear whether reducing core temperature

is beneficial in humans, some animal models of
infection suggest that fever plays an important
role in host defence.’* Others suggest that the aim
of antipyresis should be to reduce the distress and
discomfort associated with fever, but not the fever
itself.!

Many clinicians are concerned that a raised
temperature, especially when very high, is a proxy
marker for severe illness. However, it is not known
if a good response to antipyretics (in terms of the
ease with which the temperature is reduced and
the degree to which the child’s overall condition
improves) is a good prognostic indicator. Indeed,
these are two of the research recommendations to
be found in the 2007 National Institute for Health
and Clinical Excellence (NICE) Feverish Illness in
Children guidelines.??

Finally, because fever is the essential precursor to
febrile convulsion, some clinicians and parents have
concluded that antipyretics should prevent febrile
convulsions. Indeed, the overuse of antipyretics
could reinforce the fear that uncontrolled rises in
temperature lead to convulsions, brain damage
and death. This is known as the ‘fever phobia’, first

described and studied by Schmidt in the 1980s,2
and these views still appear to be held by some
parents today.?*% In part, this may explain the
strong desire to relieve children’s symptoms,?%°
and the fact that many parents have already used
antipyretics before consulting health services*2®
and that clinicians frequently advise the use of
antipyretics.’® Irrespective of whether children
are treated with antipyretics, it is important that
parents’ fears are addressed and that they are
empowered in the care of the child.?

Antipyretics

Temperature reduction can be achieved by physical
or pharmacological methods. Physical methods
include keeping the child lightly dressed and giving
cool drinks. Tepid sponging is not recommended??
because it may cause peripheral vasoconstriction
and raise the core temperature higher than that
intended by the hypothalamic set point. In this
report, we will use the term ‘antipyretic’ to refer to
the pharmacological methods.

A brief history of antipyretics

In the 1880s, attention was being focused on two
compounds, acetanilide and phenacetin, that were
already recognised for their antipyretic properties.
Paracetamol was subsequently isolated from the
urine of individuals who had taken phenacetin.
Paracetamol was introduced to the US market

for sale to adults in 1955 under the brand name
Tylenol, and in the UK in 1956 as Panadol. In
1968, the children’s formulation was released,
known as Panadol Elixir.?®

Dioscorides is thought to have been the first
physician to have prescribed willow bark extract

for patients suffering from rheumatism, while the
antipyretic effect of willow bark was reported in
detail for the first time in 1763.° Willow bark was
found to contain salicin, a salicylate compound that
was later converted to salicylic acid and aspirin.
Aspirin was found to inhibit the cyclo-oxygenase-1
(COX-1) and cyclo-oxygenase-2 (COX-2) pathways
and therefore to have potent analgesic and anti-
inflammatory effects. However, aspirin causes
gastric side effects and the pharmaceutical industry
has been searching for a safer alternative ever
since. In 1961, ibuprofen was first synthesised

by a team of researchers at Boots, Nottingham.
Following successful trials in patients with arthritis,
it was introduced as a prescription-only medicine in
the UK in 1969. Its reputation as the non-steroidal
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anti-inflammatory drug (NSAID) with the fewest
side effects grew, and in 1983 and 1984, Neurofen
and Advil became available over the counter in the
UK and US respectively.*® Ibuprofen suspension
was launched as a prescription medicine in the
US in 1989 and became available as an over-the-
counter (OTC) medicine in 1993 in the UK and
in 1995 in the US. Since the withdrawal of aspirin
for use in children due to its association with Reye
syndrome, ibuprofen is the only NSAID licensed
for use as an antipyretic.

Paracetamol and ibuprofen suspensions are now
widely available in the UK, though only as two
separate liquids. To our knowledge, only one
pharmaceutical company has combined both
agents in a single suspension in one bottle. The
product is available in South Africa and is called
Lotem.®

Pharmacokinetics

Paracetamol is rapidly and almost completely
absorbed from the gastrointestinal tract. Peak
plasma concentrations are reached 30-90

minutes post dose, peak antipyretic activity at

133 minutes®? and the plasma half-life is in the
range of 1-3 hours after therapeutic doses. The
drug is widely distributed throughout most body
fluids. Following therapeutic doses, 90-100% of
the drug is recovered in the urine within 24 hours,
almost entirely following hepatic conjugation with
glucuronic acid (about 60%), sulphuric acid (about
35%) or cysteine (about 3%). Small amounts of
hydroxylated and deacetylated metabolites have
also been detected.*

Ibuprofen is absorbed from the gastrointestinal
tract, and peak plasma concentrations occur about
1-2 hours after ingestion. Peak antipyretic activity
is thought to occur later than paracetamol, at

183 minutes post ingestion,®? and the elimination
half-life is about 2 hours. It is metabolised to

two inactive metabolites, and these are rapidly
excreted in urine. About 1% is excreted in urine as
unchanged ibuprofen and about 14% as conjugated
ibuprofen. Ibuprofen is extensively bound to
plasma proteins.®

Pharmacodynamics

The two pharmacological antipyretics licensed

for fever in children are thought to exert their
effects by blocking different points in the chemical
pathway that leads to fever.'3® This means that it
is biologically plausible that combined use could
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be more effective than when given separately.
Paracetamol has analgesic and antipyretic effects
similar to those of aspirin and is also useful in the
treatment of mild to moderate pain. It is thought to
reduce fever by inhibiting prostaglandin synthesis
(PGE,) centrally within the anterior hypothalamus
through the direct inhibition of cyclo-oxygenase®*
as well as peripherally by suppressing inflammation
and pyrogenic cytokine production.

Ibuprofen is a phenylpropionic acid derivative,
which has analgesic, anti-inflammatory and
antipyretic actions. These actions are thought to
be due to non-selective peripheral inhibition of
COX, resulting in reduced prostaglandin synthesis.
Although selective COX-2 inhibitors have been
shown to have antipyretic properties,® they are not
licensed for antipyretic use.

Indications versus actual use

The British National Formulary for Children
(BNFC) states that both antipyretics are indicated
for the treatment of fever or mild to moderate
pain.®” Parents often initiate antipyretic treatment
prior to seeking medical advice and at relatively
low temperatures, e.g. 37.9°C.2* Home dosing

of antipyretics may be more frequent than
recommended.?* Paracetamol (and possibly
ibuprofen) is given not just to treat the fever, but
to calm children, and to help the child and whole
family rest and sleep.®® In a survey of American
paediatricians, most stated they would start
treatment at 38.3°C, with some using discomfort
alone as a starting criterion.®® It is likely that there
is considerable between-family and between-
clinician variation in the use of antipyretics.

Cost and frequency of over-
the-counter antipyretic use

Table 1 shows that, although European expenditure
on over-the-counter purchases of paediatric
formulae antipyretics increased overall between
1997 and 2004, sales of paracetamol fell (Boots
HealthCare International, Nottingham, UK,
personal communication). Anecdotal evidence
suggests large differences between nations’
attitudes to the treatment of fever, with for,
example, the British using considerably more
antipyretics than their Dutch counterparts
(Professor Chris Van Weel, University of Nijmegen,
the Netherlands, personal communication). Our
UK experience is that when children are seen

in primary care, they have typically been given
one antipyretic, usually paracetamol,®4° but that
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TABLE 1 European expenditure (£ millions) on paediatric formulae antipyretics

Year Paracetamol
1997 188
2004 128

ibuprofen is being increasingly used, both with and
without paracetamol. While clinical practice varies

between institutions, the use of combined therapy

in secondary care appears to be widespread.

Figure 1 shows the trends in UK pharmacy
purchases of paediatric antipyretic formulae
(paracetamol 120 mg/5ml and ibuprofen
100mg/5ml) per 1000 children aged 0-6 years
between 1995 and 2005, and suggests that
paracetamol use is falling while ibuprofen use
appears to be increasing (data source: IMS
Health).** Average consumption per child aged
0-6 years in 2005 was equivalent to 200 ml

of 120 mg/5 ml paracetamol and 100 ml of
100mg/5ml ibuprofen. However, these data cannot
distinguish analgesic and febrile indications or the
extent to which they are used together (alternately
or in combination).

Frequency of combined medicine use

Despite the lack of evidence of effectiveness for
combined use, which we will summarise below,
there is both anecdotal (the authors’ experience)
and survey evidence that parents and clinicians
are increasingly using both medicines, either

Ibuprofen Total
65 253
277 405

simultaneously or alternately. These increases may
vary between nations and, although we are not
aware of UK-based survey data, data from 1999
show that paracetamol and ibuprofen were used
in combination by up to 27% of parents® in the
US and by 8% of parents of children attending

an emergency department in the United Arab
Emirates.?* When US paediatricians were surveyed
in 1999, 50% said that they routinely advised
combined use and 29% thought that this was
recommended practice.*

Evidence of effectiveness
of antipyretics

In this section we will review the evidence for
effectiveness of the different possible antipyretic
strategies, both physical methods, and the different
permutations of pharmacological agent use, with
respect to their effects on temperature reduction
and fever-associated discomfort and distress. We
will also summarise the evidence of effectiveness
for the prevention of febrile convulsions and
evidence that temperature reduction is associated
with reductions in temperature-associated

kg per 1000 population
T

—@- Paracetamol paediatric
(kg per 1000 population)

—m— Ibuprofen paediatric
(kg per 1000 population)

Time (years)

FIGURE 1 UK pharmacy purchases of antipyretics between 1995 and 2005.
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symptoms. We will summarise the limitations of this
evidence later.

Evidence for physical methods and

antipyretic monotherapies

Physical methods of cooling include fanning, giving
cool drinks and tepid sponging. One Cochrane
review has collated the evidence from seven trials,
involving 467 children.*? The authors found one
small trial (h=30) comparing physical methods
with drug placebo that did not demonstrate a
difference in the proportion of children without
fever by 1 hour after treatment. In two studies in
which all children received paracetamol, physical
methods resulted in a higher proportion of
children without fever at 1 hour [n=125; relative
risk 11.7; 95% confidence interval (Cl) 3.3-40.8].
In a third study (n=130), which reported only
mean change in temperature, no difference was
detected. Mild adverse events (shivering and

goose pimples) were more common in the physical
methods group (three trials; relative risk 5.1; 95%
Cl 1.5-16.6). The authors concluded that a few
small studies demonstrate that tepid sponging
helps to reduce fever in children. However, because
of concerns about inappropriately raising core
temperatures too high, tepid sponging is no longer
recommended.?

Meremikwu and Oyo-Ita* have also reviewed

the literature regarding the effectiveness of
paracetamol in reducing fever and preventing
febrile convulsions. They found 12 trials (n=1509
children) with heterogeneous outcomes and
insufficient evidence to show whether paracetamol
influenced the risk of febrile convulsions. In a
meta-analysis of two trials (h=120), the proportion
of children without fever by the second hour after
treatment did not differ significantly between
those given paracetamol and those sponged.
They concluded that there were insufficient
placebo-controlled data to establish paracetamol
effectiveness.

We are aware of just two placebo-controlled
evaluations of ibuprofen monotherapy**° both of
which demonstrated evidence for the superiority
of ibuprofen in reducing temperature in the 6-8
hours post dosing.

Evidence for paracetamol

compared with ibuprofen

Two systematic reviews published in 2004 reached
different conclusions regarding the relative
effectiveness of paracetamol and ibuprofen
monotherapy. The first,* concluded that their
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‘effectiveness and efficacy were similar, with slightly
more benefits shown for ibuprofen’. Of the 14
studies reviewed, seven of which were subsequently
reviewed by Perrott et al.,*” 11 were randomised
controlled trials. Twelve were conducted exclusively
in secondary care (the remaining two in the offices
of private paediatricians). Of the 10 single-dose
studies, five concluded equivalence of action and
five concluded that ibuprofen was superior to
paracetamol. Of the four multiple-dose studies,
three concluded that ibuprofen was superior.

The review did not report outcomes other than
fever. Thermometry (and timing of thermometry)
differed between studies. Nor did the review
include a funnel plot, leaving unassessed the
possibility of publication bias. The second review*
used data from ten studies (seven reviewed by
Goldman et al.*®) and concluded that ‘ibuprofen is a
more effective antipyretic than paracetamol at 2, 4
and 6 hours post dosing’.

Evidence for using paracetamol

and ibuprofen together

Much of the following evidence summary was
published in a BMJ editorial that was written in
2006.%* We searched Medline (1966 to March
2006), Cochrane and our own databases and found
five published studies comparing paracetamol
and ibuprofen in combination with single-agent
paracetamol or ibuprofen.*®-52 The first studied
89 children hospitalised in India with axillary
temperatures > 38.5°C.*® Children received
ibuprofen 10 mg/kg singly or in combination with
paracetamol 10 mg/kg, each three times daily.
The paper reports the paracetamol-ibuprofen
combination as being more effective than
paracetamol alone from 0.5 to 2 hours and less
effective from 10 to 24 hours, but differences
appear to be less than 1°C and were not greater
than would be expected by chance.

The second study randomised 123 children
presenting to a UK emergency department

with tympanic temperatures >38°C to receive
paracetamol 15mg/kg or ibuprofen 5mg/kg or
both, and measured tympanic temperature at 1
hour.*® The investigators stated a priori that a
clinically important treatment difference would be
>1°C. Although they found a difference (p=0.023)
between all treatments, the temperature difference
between the combined and paracetamol-only
groups was 0.35°C, and between the combined
and ibuprofen-only groups was 0.25°C. The Cls
exclude the original target difference of 1°C so, if
the 1°C threshold is accepted, the study was able to
rule out a clinically important treatment difference
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at 1 hour. Neither the Indian nor the UK study
measured fever-associated symptoms.

The third study randomised 464 children with
rectal temperatures of >38.4°C presenting to Israeli
ambulatory care centres® to paracetamol 12.5mg/
kg every 6 hours, ibuprofen 5mg/kg every 8 hours
or both alternating 4-hourly. Irrespective of their
intervention group, all children received a double
loading dose of either paracetamol or ibuprofen.
Rectal temperatures and distress scores were
measured (at times determined by the parents)
three times daily for 3 days, and the thermometry
outcome used for the analyses was the maximum
temperature recorded. The investigators found
differences in temperatures (range 0.8-1.1°C) and
distress scores lasting 3 days (all p<<0.001) between
the alternating and monotherapy groups.

The fourth study, described as a pilot and without
subsequent data published at the time of writing,
randomised 70 children aged between 6 months
and 12 years who were being treated in a secondary
and tertiary care centre in Lebanon.5* All had rectal
temperatures >38.8°C and the study aimed to
assess the benefits of adding paracetamol (15mg/
kg) or placebo 4 hours after a baseline dose of
ibuprofen (10 mg/kg). The authors found that more
children in the active group than in the placebo
group (83% versus 58% respectively) were afebrile
at 6 hours [number needed to treat (NNT)=4],
and that these effects persisted for up to 8 hours.
They did not assess the subsequent effects of
continued alternating dosing beyond the single
dose of paracetamol given at 4 hours.

The fifth, a placebo-controlled study, randomised
38 children presenting to secondary care

aged between 6 months and 6 years to either
paracetamol (15mg/kg) at time zero and 4 hours
or paracetamol at time zero plus ibuprofen (10 mg/
kg) at 3 hours. Clinically questionable differences
in temperature were found at 4 and 5 hours post
randomisation.

To our knowledge, one additional abstract has
been presented at a conference.>® This reports an
interim analysis of an emergency department study
of 28 febrile (>38.3°C) children aged 3-10 years
comparing combined paracetamol (15mg/kg) and
ibuprofen (10 mg/kg) with ibuprofen monotherapy.
Oral temperatures were measured by the parents at
home at 2, 4 and 6 hours and the results reported
by telephone or post. Differences were observed in
favour of combined treatment at 4 hours (0.7°C,

p=0.05) and 6 hours (3.5°C, p=0.02), but the
authors report results using a mixture of units
(Fahrenheit and Celsius), giving rise to doubt
regarding the true extent of the temperature
differences, and at the time of writing (August
2008) final results had yet to be published.

We are aware of one other study in progress in the
US led by Professor lan Paul at Penn State College
of Medicine, Hershey, PA, that has yet to report.
Professor Paul told us that, at the time of writing
(August 2008), recruitment was not complete (lan
Paul, Penn State College, Hershey, PA, personal
communication).

Evidence that antipyretics

prevent febrile convulsions

Given that fever is the essential precursor to
febrile convulsion, it is logical that antipyretics
could have a role in their prevention. However,

the relationship between temperature and febrile
convulsion is complex. It is said that febrile
convulsions occur prior to the fever even being
recognised by parents,> and that the risk is highest
when the temperature rises fastest, so opportunities
for prevention rely on early recognition of the
fever. This, and the rarity of febrile convulsions,
may be why studies to date have not demonstrated
any beneficial effect of antipyretics on febrile
convulsions.**%5-%8 Given their infrequency and

the difficulties of ensuring compliance with study
medications over a prolonged period of time

in the community, it seems unlikely that a large
enough study will ever be funded to investigate this
relationship further, and alternative study designs
may have to be used, such as ecological studies.*

Evidence for a relationship between

temperature and discomfort

Among the studies comparing antipyretic
monotherapies, we found two®¢ in which both
temperature and fever-associated symptoms

were measured. In the first,> although no direct
association between temperature and discomfort
was described, at 6 hours temperature had fallen
to a greater extent and discomfort levels had
improved more in the ibuprofen group than in the
paracetamol group. In the second study, reduction
in temperature and improvement in discomfort
levels were more or less equal in the two groups.®°
Among the combined treatment trials, we found no
study investigating whether there is a relationship
between a child’s temperature and his or her level
of discomfort.
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Safety of antipyretics

We will discuss antipyretic safety in terms of
adverse events, minor symptoms, and serious
adverse events as defined by the European Clinical
Trials Directive®! (i.e. death, life-threatening
illness, permanent disability or hospitalisation).
Reports of adverse events are likely to be frequent
in randomised controlled trials conducted under
this directive as there is a mandatory requirement
for investigators to ask all trial children about new
symptoms or signs and try to establish causality,
even before treatment group is known.

Adverse events

It has been found that number of children
experiencing adverse events does not differ
between those treated with paracetamol and

those treated with placebo or between those
treated with paracetamol and those treated

with physical methods.* A trial of 234 children
randomised to receive paracetamol 10 mg/kg or
ibuprofen 7.5mg/kg found a lower incidence of
medication withdrawal due to adverse effects in
the paracetamol group (0) than in the ibuprofen
(7) group.*® One child refused ibuprofen. One
paracetamol-treated child experienced a rash,
while, in the ibuprofen group, vomiting occurred
in two children, diarrhoea in four, skin rashes

in three and agitation in three. In another trial
randomising 74 children to paracetamol 50 mg/
kg/24 hours and 76 to ibuprofen 20 mg/kg/24
hours, no adverse events were thought to be

even possibly related to paracetamol, whereas
three adverse events (one each of urticarial rash,
respiratory distress and diarrhoea) were thought to
be ‘possibly’ related to ibuprofen.® In another trial
of 64 children randomised to receive paracetamol
15mg/kg or ibuprofen 10 mg/kg, three children

in the paracetamol group withdrew after two
doses due to hypothermia (exact definition not
given) and one ibuprofen-treated child withdrew
because of nausea, vomiting and abdominal pain.
Additional mild adverse reactions to paracetamol
included abdominal pain (3) and agitation (3),
and to ibuprofen sweating (8) and ‘gastrointestinal
complaints’ (7). Detailed laboratory tests did not
establish any abnormality of renal or liver function
associated with the medicines.® In another trial
randomising 116 children to paracetamol 10 mg/
kg or ibuprofen 10 mg/kg, two paracetamol-treated
children vomited.®® In another trial randomising 33
children to 10 mg/kg paracetamol, 32 to ibuprofen
5mag/kg, 28 to ibuprofen 10mg/kg and 34 to
placebo, gastrointestinal symptoms were observed
in the six paracetamol-treated children compared
with 10 children treated with ibuprofen 5mg/

kg, six in the ibuprofen 10mg/kg group and two
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in the placebo group. Renal and haematological
tests did not differ between treatment groups.*
Hypothermia (36.1°C) was reported 12 hours post
dose in one child (out of 15) receiving ibuprofen
5mg/kg,* and has previously been reported in

a young child with pneumonia who received
combined antipyretics.5

Given the small number and children randomised
in the above studies, and the small number of
adverse events, a systematic review is the best
method for assessing safety. This was done in

a comparison of paracetamol and ibuprofen
monotherapies, and the authors commented

that, although there were insufficient data to be
conclusive, they did not find firm evidence that the
medicines differed from each other (or placebo) in
terms of the incidence of minor or major harm (17
safety trials; 1820 children).*” These data suggest
that there are no large differences in the prevalence
of adverse effects, but that further research is
needed to be more precise about less frequent,
severe adverse events.

Serious adverse events

In the small number of placebo-controlled trials
of paracetamol monotherapy that have been
conducted, no severe adverse events have been
reported.*® There have been long-standing
concerns regarding the toxic effects of NSAIDs

on children (and adult) kidneys. Four recent

case reports of children given NSAIDs, many of
whom were fluid depleted and went on to develop
renal failure, highlights these concerns among
dehydrated children.®>% Fortunately, given the
high frequency with which the study medicines
are currently used in the community, these case
reports suggest that such serious effects, if due

to the study medicines, are rare. Nonetheless,
there are particular concerns about possible
interactions between paracetamol and ibuprofen,
highlighted in the recent NICE fever in children
guidelines.®” These arise because ibuprofen inhibits
the production of glutathione in the kidney, which
detoxifies renal paracetamol metabolites.5®

We are aware of two monotherapy,*>™ and two
combined treatment trials***° that investigated
renal, hepatic and/or haematological abnormalities
associated with antipyretics. None found any
medicine-attributable, laboratory-confirmed
adverse events. In one study,* children underwent
laboratory testing for renal and liver function and
faecal occult blood on days 0, 3, 5 and then every
2 weeks for 12 weeks. There were no differences in
renal or liver function at baseline or follow-up and
there were no drug-related serious adverse events.
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Although measured, the authors do not present
any data on the incidence of positive faecal occult
blood.

Randomised controlled trial evidence suggests
that short-term renal impairment’ and admission
to hospital for anaphylaxis, gastrointestinal
bleeding or renal failure™ is no more common
with ibuprofen 5 or 10 mg/kg than paracetamol

15 mg/kg. This study randomised 84,192 children
with fever recruited from outpatient departments
and family practices in the US to paracetamol or
ibuprofen. Across both groups, absolute admission
rates were low at 1%, did not differ between groups
and were primarily for treatment of the underlying
infectious disease. The rate of gastrointestinal
bleeding associated with ibuprofen was 7.2 per
100,000 children. There were no hospitalisations
for acute renal failure or anaphylaxis.

To determine the effects of the medicines on
asthma in one study,’”? a subgroup analysis was
performed to determine the safety of paracetamol
and ibuprofen in the 1879 children with

asthma’ (defined as those receiving B-agonists,
theophyllines or inhaled steroids on the day before
trial recruitment). The authors found no evidence
of increased hospital admissions or outpatient
attendances for asthma associated with ibuprofen
compared with paracetamol. In fact, rates were
higher among those receiving paracetamol. The
cumulative incidence of outpatient attendances in
the month following treatment was 5% and 3% for
asthmatic children treated with paracetamol and
ibuprofen respectively.

Observational studies have found an association
between the use of ibuprofen and development of
necrotising fasciitis in children with chicken pox
infection,”" possibly mediated by NSAID-induced
impairment of neutrophil blood cell function.”
However, as the ibuprofen use could be due to

the increased pain associated with the soft-tissue
infection, experimental studies are necessary before
causation can be established.

Antipyretic guidelines
for feverish children

Once ‘red flag’ symptoms (e.g. of meningitis)
have been excluded, the NHS Direct website
advises the use of paracetamol only for a young
child with a fever and upper respiratory tract
infection symptoms.” NICE has issued guidance
saying, in summary, that antipyretics should be

used only for children with fever and distress, and
that either paracetamol or ibuprofen (no dose
recommendation or preference stated) should

be used but not both simultaneously. NICE also
states that the drugs should not routinely be given
alternately unless there is no response to first
agent.?? In addition, guidance on the NHS Clinical
Knowledge Summaries (formerly PRODIGY)
website states that dosing should be by weight
(paracetamol 15mg/kg and ibuprofen 10 mg/

kg), and that simultaneous dosing is preferred

to alternating dosing as it is less likely to lead to
dosing errors. Simultaneous treatment should be
instituted 6-hourly and only for fever/pain not
controlled on monotherapy.” No US guidance was
found when searches of the National Guideline
Clearing House and Agency for Health care
Research and Quality (AHRQ) were undertaken (10
July 2007).

Antipyretic doses

Two dosing methods are available. ‘Dosing by age’
is probably typically used by parents because the
guantities are available on the medicine packaging
and this method is easy to use. The more complex
but appropriate alternative, typically used in
secondary care and to some extent in primary
care too, is ‘dosing by weight’. The National
Service Framework for children, young people
and maternity services™ states that children
should receive age-, weight- and development-
appropriate medicines and that, in order to reduce
medication error and improve dosing, prescribing
should be by weight. It also states that, in order

to reduce medication error, the intended dose
should be prescribed in mg/kg. In common with
all paediatric formularies, the BNFC presents all
dosing information per kilogram. There is some
evidence from a survey of parents attending an
American children’s emergency department that
dose by weight is more accurate and less likely to
lead to dose error.’ In Israel, 70% of doctors, 70%
of nurses and 30% of parents are already dosing
by weight.*® In this section we will describe the
differences in total medicine dose a child receives
if calculated by weight or age. Figure 2 and Figure
3 show the total medicine doses for paracetamol
and ibuprofen, respectively, if calculated by
weight (given two extreme and one central weight
percentiles) and age. They both show that age
calculations produce stepped doses and the
differences in total daily doses that are produced
between weight and age calculations. They also
illustrate that calculations by weight are superior as
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FIGURE 2 Comparison of total daily doses of paracetamol calculated by weight and age.

they are more likely to be consistent with a child’s
pharmacokinetics.

Summary of the justification
for the PITCH study

Summary of limitations

of previous research

It is striking that, among the dozens of published
studies investigating antipyretic effectiveness,
only a few have used a non-pharmacological (6)

or a placebo (8) comparator, and those that used
placebos were all published on or before 19924345
In the UK at least, this is not surprising because
of the predominant fever treatment culture,
which would make recruitment to such studies
challenging, and the difficulties of convincing an
ethics committee of the clinical equipoise.

The two systematic reviews comparing
monotherapies*4” drew compatible conclusions,
namely that ibuprofen is probably more beneficial
for fever reduction than paracetamol but that both

800 1

700

600 -

500 1

—— Maximum daily dose
(by age)
Maximum daily dose by weight
(2nd percentile)

400

Daily dose (mg)

300 +

200 +

100 A

- Maximum daily dose by weight
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..... Maximum daily dose by weight
(98th percentile)
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Age (months)

"30 36 42 48 54 60

FIGURE 3 Comparison of total daily doses of ibuprofen calculated by weight and age.
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medicines should be given at full doses.*® Neither
examined effects on fever-associated discomfort.

The children in the studies comparing combined
versus monotherapies were probably more

unwell than the majority of febrile children, who
are managed in the home. Comparison of the
evidence is limited by inconsistent medicine doses
and thermometry methods, and only one study
measured the child’s discomfort.®® The results

of the Indian study“® suggest that there is no
advantage in using combined over monotherapy,
but it may have been underpowered. The UK
study“® points to an absence of clinically important
early treatment effects, but further data are needed
beyond 1 hour. The Israeli study®® design appears
to be difficult to interpret as half the children
received both medicines in the first 24 hours and
parents determined the timing of thermometry
and distress scores. The Lebanese study® was
probably accepted for publication as a pilot
because of the large, statistically and clinically
significant treatment effects in favour of combined
treatment up to 4 hours post paracetamol dosing,
but may be an example of publication bias. The
American study found statistically but probably
clinically unimportant temperature differences

at 4 and 5 but not 6 hours when ibuprofen was
added to paracetamol after 3 hours.5? Four of the
studies investigated the effect of single medicine
doses,**51-%3 which does not reflect usual clinical or
parental practice and could miss important late or
cumulative effects of multiple dosing.

Given the differences in time to peak plasma
concentration (90 and 120 minutes) and time

to maximum antipyretic activity (120 and 180
minutes) for paracetamol® and ibuprofen,® the
timing of thermometry is crucial to the fairness
with which antipyretics are compared in all
antipyretic studies. For example, a measure at 1
hour may be too early for either medicine to work;
2 hours after dosing may advantage paracetamol,

while a 3-hour measure could advantage ibuprofen.

This is a problem particularly with community-
based studies,*® which may rely on parents to
measure temperatures and so cannot be overly
restrictive in stipulating their timing.

It is not only the timing of thermometry that
is important: how it is reported determines
its interpretability and relevance to clinicians
and parents. For example, most papers report

temperature reductions at given time points, and
some have stated that only differences of at least
1°C would be meaningful.® However, as with
many ‘minimum clinically important differences’,
it is not clear how this target difference has been
established and, even if generally accepted,

a reduction of 1°C from, say, 40°C without
improvement in the child’s discomfort may not be
clinically useful. With the above timing limitations
in mind, we believe that it is preferable for studies
to report ‘normalisation’ of temperature or the
proportion of children without fever at given
times.5181

We believe that the fairest and most clinically
relevant method to measure temperature effects

is continuous thermometry, used in one published
study we know of to date.®? This methods allows
the derivation of a mean ‘time without fever’
outcome which, in a trial, can be translated into the
additional time spent without fever. We believe that
this is both a fair and intuitive outcome that can be
understood by parents and clinicians.

Only a few studies have measured temperature-
associated symptoms, and only one combined
therapy trial measured distress.>® Although this
study reported statistically and clinically significant
improvements in distress in the combined versus
monotherapy groups, the results could have been
susceptible to observer bias as parents chose when
to record the outcome. Thus, more data are needed
on the effectiveness of combined treatments for
fever-associated symptoms.

To our knowledge, there are no published

studies of the cost-effectiveness of treating fever
with paracetamol and/or ibuprofen. Although

one study®® concluded that children given both
medicines had fewer missed daycare episodes, no
formal economic evaluation was performed. This
information is essential in making a fully informed
recommendation about a preferred treatment
regime. Evidence on potential differences in
resource use and their cost implications must be
considered alongside the information on clinical
effectiveness. Additionally, it is known that fever

is a common reason for children to consult in
primary care, and information about the cost of
an episode of illness, along with more knowledge
about the natural history of fever, would enhance
service planning and indicate the need for tools to
manage the condition.
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The National Coordinating
Centre for Health Technology
Assessment research brief

In March 2003, the National Coordinating Centre
for Health Technology Assessment (NCCHTA)
published its research brief HTA number

03/09 asking: what is the clinical effectiveness

of paracetamol alone, ibuprofen alone and
paracetamol and ibuprofen in combination

in the management of fever in pre-school
children? The technology was to be combined
treatment, with the comparators paracetamol

and ibuprofen alone. The NCCHTA wanted

a three-arm randomised controlled trial and
specified temperature reduction, disease/symptoms
scores and adverse events as outcomes, with pre-
school children recruited from the community,
primary or secondary care. The brief came from

a pharmaceutical panel and the motives were
twofold: first, to determine if combined antipyretics
would reduce temperature and in doing so
(although not to be measured as an outcome) to
reduce the risk of febrile convulsion; and, second,
to determine if more parents could be empowered
to manage children at home.

How the PITCH team responded
to the NCCHTA brief

We decided to recruit children while febrile
(literally ‘hot recruitment’) rather than when well
with instructions to parents to enrol the child
when fever developed (‘cold recruitment’) for
three reasons. First and foremost, we believed
that many parents would not participate if the
study explanation and contact had occurred
several weeks or even months prior to their child’s
illness. Second, we were concerned that cold
recruitment would mean that study medicines
were in the community for long periods of time
with the associated risk of inadvertent use prior
to the study and the potential for wastage. Finally,
we were concerned that there would not be
standardisation of study entry criteria if parents
were deciding when to start study medicines. We

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

decided to recruit from a combination of primary
care and community settings, where the majority of
childhood fever is managed.

Since there was little point in assessing paracetamol
or ibuprofen effectiveness at doses less than the
licensed maximum dose, we selected the maximum
fever dose by weight regimens, that is paracetamol
15mg/kg 4- to 6-hourly, to a maximum of four
doses in 24 hours, and ibuprofen 10 mg/kg 6- to
8-hourly, to a maximum of three doses in 24 hours.
We agreed with the brief that both temperature
reduction and fever-associated symptoms should be
the primary outcomes and chose to use continuous
automated thermometry to overcome the issues of
parent-initiated thermometry at single or restricted
multiple time points.

In addition, we decided to carry out an economic
evaluation from the perspectives of the parents and
the NHS alongside the randomised controlled trial
and to describe the natural history of fever.

Aims of the PITCH study

1. To establish the relative clinical effectiveness
of both medicines compared with paracetamol
and ibuprofen separately for time without fever
in the first four hours in children aged between
six months and six years presenting to primary
care and/or being managed at home.

2. To assess the relative clinical effectiveness of
both medicines compared with paracetamol
and ibuprofen separately for the relief of
fever-associated discomfort at 48 hours post
randomisation.

3. To use qualitative methods to optimise the
overall trial process and explore parents’ and
clinicians’ beliefs about the use, effectiveness
and side effects of paracetamol and ibuprofen.

4. To perform an economic evaluation from
the perspectives of the NHS and parents
comparing the cost and benefits of each
treatment.

5. To describe the natural history of fever.

11
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Chapter 2
Methods

Trial design, funding
and approval

The trial was a single-centre (multisite),
individually randomised, blinded, three-arm
trial comprising paracetamol alone, ibuprofen
alone or paracetamol and ibuprofen together.
The trial was funded by the National Institute
for Health Research (NIHR) Health Technology
Assessment Programme and started in December
2004 (reference number 03/09/01). The trial was
approved by the Bath Research Ethics Committee,
UK (reference number 04/Q2001/197), and

is registered with the International Standard
Randomised Controlled Trial Register (reference
number 26362730) and Eudract (number 2004-
000160-28).

Participants

According to the original protocol, children were
eligible to participate in the study if they were
between the ages of 6 months and 5 years and
were previously well, but had a fever of between
38°C and 40°C due to any underlying illness that
could be managed in the community. Owing to
recruitment difficulties, the eligibility criteria
were revised and approved seven times during the
trial. They expanded to allow the recruitment of
previously well children aged between 6 months
and 6 years with a nurse-measured temperature of
at least 37.8°C and up to 41°C presenting for the
first time (for that episode of fever).

Final eligibility criteria

Inclusion
The inclusion criteria were any previously well
children who:

e were aged between 6 months and 6 years at the
time of randomisation;

* had an axillary nurse-measured temperature
between 37.8°C and 41°C at the time of
randomisation due to an illness that could be
managed in the community; and

e were living in the recruitment area with a
parent or legal guardian.
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Exclusion
The exclusion criteria were any children who:

e had previously participated in the PITCH trial;

e were within 30 days of participation in another
drug trial;

e weighed 7kg or less;

e had an illnesses requiring hospital admission;

* had epilepsy or other chronic neurological
disease;

e had an allergy or intolerance to the study
medication;

e had a known study medicine contraindication
or caution as identified by the BNFC;

e had skin conditions precluding the use of
adhesive tape (for the attachment of the
axillary temperature probe);

e had peptic ulceration or bleeding;

e had known diagnosis or any ongoing
investigation into suspected
— cardiac disease
— pulmonary disease
— liver disease
— renal disease; and

e had parents/legal guardians who could not read
or write English.

These exclusion criteria were mostly identified by
the child’s clinician where they had access to their
medical record. If the record was unavailable (for
example, in walk-in centres or when the parent
contacted the trial directly to participate), criteria
were operationalised by asking parents for their
knowledge of any previous known conditions in the
exclusion criteria.

Recruitment location and settings

The trial was based in the Bristol area and adjacent
suburbs. Recruitment took place within an
approximate 12-mile radius of Bristol city centre.
This recruitment area covered a wide variety of
socioeconomic dwellings. Bristol NHS primary care
organisations were targeted and 68 organisations
were invited to assist with recruitment. These
included general practices, out-of-hours general
practice cooperatives, the local NHS Direct centre
and the South Bristol NHS Walk-in Centre. The
Royal Bristol Children’s Hospital Emergency
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Department was also invited to participate due to
the primary care function it performs.

Recruitment methods

Recruitment commenced in January 2005 and

was completed at the end of May 2007. Over the
course of the recruitment period, recruitment
methods were expanded to maximise the number
of children coming into contact with the study. For
the last 13 months of the trial, three recruitment
methods were in place, termed ‘local’, ‘remote’ and
‘community’.

Local recruitment strategy

The local recruitment method was used throughout
the whole recruitment period. During local
recruitment, a research nurse was stationed in the
waiting area of the collaborating NHS sites. Posters
(Appendix 3) containing the site letterhead were
on display giving details of the trial, and parents
were requested to ask the research nurse for more
information if they were interested in taking part.
Receptionists were also asked to give trial invitation
letters and summary parent information sheets,
printed on site headed paper (Appendix 4), to the
accompanying parents of any children appearing
to be in the appropriate age range. The parent was
asked to indicate on this letter first if their child
was in the eligible age group and, second, whether
the child had any ‘fever indicators’. These were

a current fever or history of fever in the last 24
hours. Parents answering ‘yes’ to both questions
were invited to read the accompanying summary
parent information sheet and if interested were
given the opportunity to discuss the trial further
with the research nurse. If they did not wish to
discuss the trial further, they were asked if they
would give the reason. Carers who were not the
parent or legal guardian of potentially eligible
children were asked to take a patient information
sheet (PIS) (Appendix 5) along with the research
nurse’s contact details so that the parent had the
opportunity to telephone and discuss the trial.

All completed invitation sheets were collected

by the receptionist or research nurse during the
session. The research nurses made every effort to
approach all potentially eligible children and their
parents entering the waiting room. The research
nurses recorded the outcome of all children who
appeared to be in the eligible age range attending
the consultation sessions in order to monitor

the potential number of eligible and ineligible
children.

If parents of a potentially eligible child were
interested in taking part, the research nurse gave

a brief overview of how the trial would proceed
following the consultation with the clinician. The
research nurse ensured that parents were aware that
showing interest at this stage did not commit them
to taking part and that they had opportunities to
discuss the trial with the clinician or research nurse
prior to signing the consent form. Parents who were
happy to proceed were asked to give the clinician
paperwork (Appendix 6) to the doctor or nurse
examining their child. The clinician paperwork
comprised three sections: first, the study medicine
prescription details and confirmation that the child
met the eligibility criteria; second, information
regarding the child’s current illness, including

the temperature (if taken), type of thermometer
used, cause of fever; severity of illness; current
medication (if any), new medicines prescribed and
which antipyretic medication they would normally
have recommended to the parent; and, third, a
‘permission for release’ to the trial team of details
of the child’s current illness, any treatment, and
the parent and child’s contact details. This was
signed by the parent either prior to seeing the
clinician or at the end of the consultation. After the
consultation, the parent returned the completed
clinician paperwork to the research nurse in the
waiting area. If the child was eligible, a mutually
convenient time for a home visit was arranged
between the parent and the research nurse to
proceed with the trial.

Remote recruitment strategy

As local recruitment was labour intensive, and

in order to capitalise on the number of sites that
were collaborating with the trial, we developed

the remote recruitment strategy, which was
implemented in May 2005 (4 months into the
recruitment period). The remote recruitment
method allowed clinicians at all sites to fax details
(directly to the trial office) of potentially eligible
children they had seen or with whose parents they
had had telephone consultations. This allowed a far
greater potential for recruitment, as, effectively, all
sites were actively recruiting to the trial, regardless
of whether a research nurse was present.

All sites taking part in remote recruitment

were provided with a folder containing the trial
paperwork to aid their discussion and recruitment
of children to the trial. Clinicians were asked to
give parents of eligible children presenting with a
current or recent history of fever information about
the trial at the end of the consultation. Interested
parents together with the clinician completed the
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clinician paperwork in the same way as with local
recruitment. Clinicians were asked to give the
family a PIS and to inform them that they could
withdraw at any time and that a trial research nurse
would contact them by telephone within 24 hours.
Until then, antipyretic treatment should continue
in accordance with usual clinical advice. In the

case of telephone consultations, verbal consent was
obtained. The clinician paperwork was then faxed
to a secure machine in the trial office. Once a fax
had been received, a research nurse made contact
with the child’s parent within 24 hours of receipt
but, on most occasions, within 1 hour. The research
nurse explained the trial, answered any questions
and arranged a face-to-face meeting with the
family.

Facilitators of remote recruitment

A number of methods were developed to remind
clinicians to refer to the trial. All sites were
provided with a referral prompt sticker (Appendix
7) to place on their computer monitor to remind
them of the eligibility criteria and to refer to the
trial. General practices using the Egton Medical
Information Systems (emis Lv5.2) computer software
were given additional support to facilitate referrals
of potentially eligible children. First, a ‘macro’

to automatically print referral paperwork and,
second, a ‘prompt’ to alert clinicians to potentially
eligible children.

The macro was designed to automatically collate
and print the clinician paperwork onto a two-
page letter at the click of a button. The macro

was designed to extract the appropriate clinical
information from the current consultation only,
along with other details, for example date of birth
and contact details from the child’s medical record.
This could be printed and faxed to the trial team
in the same way as normal referral paperwork. In
addition, it was noted in the patient’s consultations
notes that he or she had been referred to the trial.
Many primary care clinicians made use of this
facility, and feedback from them suggested that

it made the referral process simpler and easier to
use. Eleven of the 18 collaborator sites that had
the potential to install the emis macro on their
computer systems agreed to its installation.

The emis prompt was a specific patch written

and installed remotely by emis to alert clinicians
about the possible eligibility of children to the
trial, when in a consultation with a patient. The
prompt was the question ‘Is this child eligible for
PITCH?, which appeared on the computer screen
in response to the clinician’s entry of symptom
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or diagnosis codes for patients aged between 6
months and 6 years. Again, all 18 collaborator sites
that had the potential for the emis prompt to be
installed were contacted throughout the course of
the recruitment period and all sites agreed to its
installation.

Community recruitment strategy

It is clear from previous research® and our research
nurses reports that many parents chose to manage
their child’s fever without seeking help from

the NHS. This suggested that a large pool of
potentially eligible children were being missed.

In response to this, the community recruitment
strategy was implemented in May 2006 (16 months
into the recruitment period). It allowed children

ill with a fever living within the recruitment area

to enter the study directly from the community,
without prior contact with the NHS. Parents were
invited to contact the study team directly using a
designated telephone hotline whenever their child
was ill with a fever. During normal office hours, the
study secretary would respond to calls, and at other
times an answerphone message asked callers to
leave their name and contact details and informed
them that a member of the study team would
contact them within 24 hours. The answerphone
message also advised parents who were worried
about their child’s condition to seek advice from
their GP, out-of-hours GP service, or NHS Direct.

When the study secretary answered a call, details
of the call were logged in the trial access database.
The secretary used a flowchart to ensure all calls
were responded to effectively (see Appendix 8).
Any parents calling who did not have potentially
eligible children at that time or were calling for
more information about the study were sent a trial
promotional leaflet (Appendix 9) and a fridge
magnet (Appendix 10) for future use. Once the
caller had confirmed that the child was in the study
age range, living in the recruitment area and had
a fever, a disclaimer notice was read to the caller,
explaining that telephoning the hotline was not

a substitute for seeing a GP or telephoning NHS
Direct. Callers were advised that if they were at

all concerned about their child’s condition they
should contact their GP, out-of-hours GP service
or NHS Direct as normal. The secretary checked
that the caller was the child’s parent or guardian
and then asked for contact details, which were
stored on a secure, electronic, database. It was
explained that a research nurse would contact
them within the next 4 hours, but that in the
meantime they should continue to treat their
child’s illness as normal. Details of the call were
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passed to the research nurse, who would contact
the family as soon as possible. Outside office
hours the research nurses were able to access the
hotline remotely. This facility enabled them to
continue to recruit at local NHS sites yet still be
able to respond quickly to any community call
messages. When returning calls the research nurses
were careful to maintain confidentiality. Once

the parents’ identity of the potentially eligible
child was confirmed, the research nurses used a
structured nurse telephone triage form (Appendix
11) to assess whether the child’s fever was due

to a serious underlying illness so that eligibility
could be established. The telephone triage was
based on the fever algorithms used by NHS

Direct and was checked for clinical validity by an
experienced paediatric specialist registrar. Triage
was conducted only by experienced, registered
paediatric nurses. They checked that the parent
had been told and understood the disclaimer
notice and then conducted the telephone triage in
three sections. First was the red section, designed
to assess the child’s vital signs — airway, breathing,
circulation and consciousness level. This section
also included questions related to the signs and
symptoms of meningitis. Second was the amber
section, designed to identify other important,

but not generally life-threatening conditions that
might require a medical consultation, for example
dehydration or fever of more than 3 days’ duration.
At the end of the first two sections the research
nurse would advise appropriately. Finally, the green
section referred to the reassuring symptoms usually
associated with minor illness, such as the presence
of coryza or cough. The parent was then asked
about any previous or ongoing medical problems
including allergies. At this stage of the assessment,
unless the parent had been advised to seek a
clinical consultation, the research nurse explained
the aims and design of the study. If the parent
was happy to continue, a face-to-face meeting was
arranged.

Trial promotion

A range of promotional items and activities were
used to raise the profile of the trial. One hundred
and thirty posters (Appendix 12), 1000 A5 poster
flyers, 21,000 promotional leaflets (Appendix 9)
and 6000 fridge magnets (Appendix 10) bearing
the trial logo, basic eligibility criteria and the
hotline telephone number were produced and
distributed. Promotional leaflets and fridge
magnets were handed out to parents of young
children during the research nurses’ visits to local
recruitment strategy sites and in general day-to-day

contacts. They were also posted out to parents who
had contacted us via the hotline and remote fax
referrals. Community venues were approached and
asked to help promote the study. This promotional
help was adapted to suit the individual site, and a
database recording the details was developed. Each
research nurse was responsible for a geographical
area within the recruitment area and contacted
libraries, day care services, cafes and pharmacies.
Each venue was asked to display a poster,
promotional leaflets and flyers. The contact details
of the research nurse were given to these sites so
that more promotional items could be requested if
required up to the end of the recruitment period.
Cooperating pharmacies were asked to give a
promotional leaflet to anyone buying paediatric
antipyretic medicines or collecting prescriptions
that were dispensed for young children. The
research nurses visited regularly to offer
encouragement and serve as a reminder.

Health visitors were encouraged to promote the
study among parents of the pre-school population.
The research nurses visited health visitor-run

child health and baby clinics attached to some of
the larger GP practices, making use of the more
relaxed atmosphere to explain the study to parents.
Nurseries and pre-school groups were asked to
hand out flyers when they issued parents with fee
invoices. Some sites offered to mention the study
in parent newsletters. Toddler groups were often
happy for a research nurse or the trial co-ordinator
to give a short, informal talk to parents about the
trial. Often the research nurses would come across
the same parents at their local GP practice, during
a local recruitment strategy session, indicating that
cross-coverage within the recruitment area was
occurring. As well as displaying study material, the
public libraries were happy for the research nurse
to attend weekly ‘parent and child’ story sessions
and promote the study face-to-face. In addition,
promotional items were included in Bookstart
reading packs, which are available to every toddler
aged 15-35 months in the Bristol area. Bookstart is
a national programme that encourages parents and
carers to share and enjoy books with their children
from an early age. The hotline number was also
promoted using local newspaper (Appendix 13)
and on local radio advertisements.

Other strategies adopted to
improve recruitment rates

Throughout the recruitment period, several
other strategies and methods were implemented
to try to improve the recruitment rates to the
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trial. These included strategies targeted at our
sites and our team. For the sites, we sent monthly
emails to encourage clinicians to refer to the

trial. These emails varied each month and would
typically include the importance of the trial and
the reasons why it was being conducted, basic
inclusion criteria, reminders on how to refer, an
update on recruitment numbers and any other
important news, for example new research nurses
commencing employment with the trial. The team
also provided helpful information to clinicians on
how to introduce and discuss the trial within the
clinical consultation and the promotion of clinical
equipoise. Publications from the trial team®2
were also sent to each clinician by email and a
summary of the trial was published in the local
research collaborative newsletter. The trial team
also developed a newsletter and recruitment league
tables to encourage some competition between
recruiting sites. Finally, towards the end of the
recruitment period, an appeal letter to encourage
a final ‘push’ on recruitment was sent to each
clinician helping to recruit.

Feedback from these communications to clinicians
provided us with excellent insight into clinicians’
recruitment issues. Many said that they found the
communications helpful reminders, and clinicians
would highlight problems with recruitment. In
response we organised practice meetings, gave
clinicians an opportunity to express their concerns
and discussed potential solutions. The main
problems were confusion around eligibility and
when and how to refer. Once these issues had been
raised and dealt with, referrals often improved.
Other examples of addressing clinicians’ feedback
was the modification of the reimbursement scheme
to relate to each appropriate referral received.
Originally, clinicians were reimbursed for every
child randomised. However, we discovered that
some clinicians were referring many children who
were not eventually randomised. Some eventually
became demotivated to refer, as they were not
rewarded for their time and effort for referring. In
response, we changed the reimbursement scheme
to reflect each appropriate child referred and this
boosted the number of referrals without, in the
event, compromising the quality of referrals.

The trial team promoted and utilised good
research nurse-site relationships to encourage
referrals and recruitment. The research nurses
visited sites to locally recruit children on regular
days or at certain consultation sessions so that
clinicians were aware of when the research nurses
were recruiting.
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There were continual efforts to increase
recruitment by widening the number of sites and
clinicians that could refer. Surgeries and sites

that had expressed an interest in research were
invited to collaborate throughout the recruitment
period. Sites which were only recruiting through
the local recruitment method were encouraged

to use the remote recruitment method. We
encouraged practice nurses, who often triage or
treat children with minor illnesses, to help with
remote recruitment, and this increased the referral
rates. Other clinical staff were also encouraged

to engage with the trial and help as much as they
could, for example health visitors. Many health
visitors handed out promotional leaflets and fridge
magnets to parents.

Every research nurse—parent interaction was
essential to recruitment success. A research nurse
coming into contact with a potentially eligible

child would communicate regularly with the family,
even if the child was not eligible at that time. The
research nurses and trial co-ordinator regularly
reviewed the way in which they discussed the trial
with parents to ensure that they maintained clinical
equipoise, gave parents every opportunity to clarify
queries or ask questions and broke down barriers to
parental decline. Owing to the short time available
to parents to assimilate the trial information and
decide whether to participate, advance mailings
from some GP surgeries were sent out to families
with appropriately aged children. This prepared
parents, giving them more time to consider the
trial.

Finally, within the trial team, further activities
occurred to try to maximise recruitment. The
research nurses worked shift patterns in order to
cover evenings and weekends, which facilitated
more referrals from out-of-hours GP cooperatives.
The trial team reviewed and analysed monthly
recruitment figures from the three methods and
acted on patterns or problems raised. The trial
co-ordinator accompanied research nurses to
observe their recruitment methods, resolve any
problems or difficulties they had and reflect on
their practice and communications with potentially
eligible families. This dovetailed with the trial’s
collaboration with the QUARTET study (see below
for more details).

Description of trial participation

Once a potentially eligible child was identified, a
research nurse would arrange a visit, usually in the
child’s house, to explain the trial and fully assess
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final eligibility. If the child was eligible this visit was
termed the baseline visit. Follow-up visits occurred
at 24 hours and 48 hours and a telephone follow-
up took place on day 5.

Baseline visit

The purpose of the baseline visit was for the
research nurse to confirm eligibility, collect
baseline data and organise treatment allocation.
The parent was given time to read the PIS and
given an opportunity to ask questions. The
child was assigned a case report form (CRF), on
which all data and a unique enrolment number
were recorded. Written informed consent was
obtained from a parent. Once the research nurse
had established that it was safe for the child to
receive study medicines, she proceeded with the
process of randomisation. The child was fitted
with a datalogger (see below for more details
and Appendix 21) that continuously recorded
temperature and the nurse gave her the study
medicines. The child’s parents were asked to
complete a symptom diary (see below for more
details and Appendix 24) detailing the child’s
discomfort, appetite, sleep and activity levels

as well as timings of administration of study
medicines.

Twenty-four-hour follow-up visit

The purpose of the 24-hour visit was to assess
how the child had been since the baseline visit
and to address any early parental concerns or
problems with the child or the study. In addition,
the research nurse checked the study medicines,
datalogger and symptom diary to ensure that data
were collected accurately. All information was
recorded in the child’s CRF. The research nurse
retrieved the datalogger to download the data
collected from it.

Forty-eight-hour follow-up visit
The purpose of the 48-hour visit was to assess
how the child had been since the 24-hour visit.

In addition, the research nurse weighed the
study medicines and retrieved the medicines and
symptom diary to ensure data that were being
collected accurately. All data were recorded in the
child’s CRF. Economic data were also collected
during this visit (see below for more details).

Day 5 follow-up telephone call

The purpose of the follow-up telephone call was

to assess the child, confirm any data queries with
the parent and collect the final economic data. All
data were recorded in the child’s CRF. The research
nurse thanked the parent and child for their
involvement in the study.

Interventions
Study medicines

The intervention was the provision of, and advice
to give, the study medicines for up to 48 hours.
Consented children were randomised to receive
either (a) paracetamol®te and ibuprofenr'acebo,

(b) paracetamolr'=ceo and ibuprofentve or (c)
paracetamol®e and ibuprofen®te as Figure 4
demonstrates.

Parents received two medicine bottles and were
aware which was nominally paracetamol/placebo
and which was ibuprofen/placebo. All liquid
suspensions were sugar free and supplied in
licensed containers with approved child-resistant
caps.

Dose calculation

The dose of study medicines used was calculated
by weight, as recommended by the Children’s
National Service Framework and the Royal
Pharmaceutical Society for Great Britain in the
BNFC. These were:

>

Randomisation |——

Paracetamolactive and ibuprofenplacebo

Paracetamolplacebo and ibuprofenactive

Paracetamolactive and ibuprofenactive

FIGURE 4 Treatment allocation.
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e paracetamol 15mg/kg repeated every 4-6
hours (maximum of four doses in 24 hours);
and

e ibuprofen 10 mg/kg repeated every 6-8 hours
(maximum of three doses in 24 hours).

This dosing regimen was chosen because it avoids
differential dosing of heavier children compared
with lighter children of the same age. The

active medicine bottles contained the standard
concentrations: 120 mg/5 ml of paracetamol

and 100mg/5ml of ibuprofen. The volume of
suspension per dose was calculated according

to the required dose, which the research nurse
first calculated to the nearest 0.1 ml, and then
confirmed during the process of randomisation.

At the baseline visit and before randomisation,

the research nurse weighed the child, undressed

to one layer, without nappy or shoes, using scales
approved for paediatric use (SECA, UK). The
child’s weight was recorded in the CRF to one
decimal point. A standard operating procedure
(SOP) was developed to estimate the child’s weight
if a child could not be weighed (see Appendix 14).
The research nurses would abandon randomisation
if the child’s weight could not be established and
they deemed administration of the study medicines
to be unsafe. At the point of randomisation, the
research nurse entered the child’s weight (amongst
other variables) and the telephone randomisation
system used an algorithm to calculate the medicine
volumes, rounded down to the nearest 0.5ml (see
Appendix 15). The research nurse checked that this
dose corresponded to her calculation and noted
this on the child’s CRF. The dose for each medicine
was also noted on the medicine bottles and on the
patient participation card (Appendix 16).

Administration and timings

The research nurses handled, dispensed and
administered the study medicines according to an
SOP (see Appendix 17). After randomisation, and
in the presence of the nurse, both study medicines
(either paracetamol/placebo and ibuprofen/

TABLE 2 Use of the interventions during the first 24 hours

Hours following randomisation

Drug 0 2 4 6 8
Paracetamol
Ibuprofen -

placebo) were given to the child. The first doses
were timed to coincide with the child’s next due
dose of antipyretic, respectively 4-6 or 6-8 hours
after paracetamol or ibuprofen. Suspensions were
administered to the nearest 0.5ml using 10-ml
syringes marked at 0.5-ml increments. Parents
were given detailed dosing advice to take account
of intervention medicines received in the 24 hours
prior to randomisation, in order to prevent the
maximum 24-hour recommended dose being
exceeded.

The order in which the first medicine was
administered was determined randomly (see

below for details). The time that the medicines
were swallowed was recorded using a personalised
digital assistant (PDA; Palm, UK), was designated
as time zero (t,). This was used to determine all
subsequent data collection times. The details of the
administration (which medicine first, dose, volume,
indication that the medicines were successfully
swallowed/taken) were logged on the symptom
diary by the research nurses. For the first 4 hours
after administration of the study medicines, termed
the ‘efficacy period’, no further medicine should
have been given. From 4 to 24 hours, parents

were asked to administer the medicines regularly
(‘proactive period’), i.e. paracetamol repeated
every 4-6 hours and ibuprofen repeated every 6-8
hours. From 24 to 48 hours parents were asked to
give the medicines as required (‘reactive period’) in
response to the child’s symptoms. Table 2 describes
the intervention period. The light and dark grey
squares represent the times when paracetamol or
ibuprofen were to be administered respectively.

The medicine volumes to be given and the child’s
initials, enrolment number and date dispensed
were written on the medicine bottles and storage
box. At 48 hours, the study medicines were
retrieved from the family and weighed. From 48
hours to the day 5 final follow-up, the parents were
advised to use over-the-counter medications if
needed. The research nurses also offered guidance
to the parents regarding what to do in the event
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of medicine spillage or subsequent vomiting. In
addition, all parents were given a standardised
advice sheet (Appendix 18) regarding other cooling
measures, such as appropriate clothing, ambient
temperature and avoiding tepid sponging.

Pharmacovigilance

Adverse events

In accordance with the European Clinical Trial
Directive 2001/20/EC, adverse events were defined
as new or worsening of pre-existing symptoms. As
this was a phase IV trial of medicines whose side
effect and adverse event profiles are well described,
we decided to record descriptions of adverse events
but not to attribute causality during recruitment,
though this would be possible at the end of the trial
if needed. We informed the child’s GP of a small
group of adverse events that, although not defined
as serious under the European legislation, might
have implications for the child’s future clinical care
(see Appendix 19). The adverse events reported to
the GP were:

* new onset of rash;

e angio-oedema;

e bronchospasm (or wheeze);

* Dbloody diarrhoea or haematuria.

In most instances, the child’s parent would also be
advised to consult their GP.

Serious adverse events

The trial complied with the various regulations
overseeing and governing pharmacovigilance for
investigational medicinal product trials.6%8 An
SOP was developed to ensure that serious adverse
events (SAEs) were independently investigated and
reported within required timeframes (Appendix
20). SAEs are defined by European legislation®
as the development of an undesirable medical
condition or the deterioration of an existing
medical condition following or during exposure
to an investigational medicinal product, whether
or not considered causally related to that product,
which results in one of the following:

e hospitalisation or prolongation of
hospitalisation;

e immediately life-threatening illness;

e persistent or significant disability or incapacity;
or

e death.

All SAEs were assessed for causality (Was it a
reaction to a study or concomitant medicines?)

and expectedness (Was the reaction a recognised
adverse effect of the medication?). Depending on
the answers to these questions, SAEs were classified
as serious adverse reactions (SARS) or serious
unexpected suspected adverse reactions (SUSARS).
European regulations describe set time limits for
the reporting of SARs and SUSARs depending

on their outcome, and these were adhered to. In
addition, the Trial Steering Committee (TSC)
recommended that, in the case of all reported
SAEs, participants’ readiness to seek clinical
advice from the NHS should be assessed, i.e.
whether a participant’s parent/guardian delayed
or accelerated seeking clinical advice as a result

of taking part in the trial. All initial and follow-

up SAE documentation was reported to the trial
Data Monitoring Safety Committee (DMSC),

the TSC and the sponsor (NCCHTA). Any
recommendations in response to SAE reports made
by the DMSC and/or TSC were implemented.
Annual safety reports, including details of any
SAEs occurring within the year, were sent to the
Bath Ethics Committee and the Medicines and
Healthcare products Regulatory Agency (MHRA).

Outcomes
Primary outcomes

There were two primary outcomes:

1. the number of minutes without fever (below
37.2°C) in the 4 ‘efficacy’ hours; and

2. the proportion of children scoring ‘no
discomfort’ (normal) at 48 hours.

Secondary outcomes

Secondary outcomes were:

e the number of minutes from randomisation
until the child’s temperature first fell below
the fever threshold of 37.2°C (known as ‘fever
clearance’);

e the number of minutes spent without fever
(temperature below 37.2°C) in the first 24
hours;

* the proportion of children scoring normal for
discomfort, activity, appetite, sleep and mean
temperature at 24 hours;

* the proportion of children scoring normal for
discomfort, activity, appetite, sleep and mean
temperature at 48 hours;

* the proportion of children scoring normal for
discomfort, activity, appetite, sleep and mean
temperature at day 5;
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e adverse events; and

e costs to parents and the NHS compared with
benefits as measured by the percentage of
children ‘recovered’ at 48 hours and day 5.

Methods used to
measure outcomes

Time without fever

The Omega precision temperature datalogger
(OM-CP-RTDTEMP110; Omega Engineering

Ltd, Manchester, UK) was used to measure and
record the child’s temperature every 30 seconds.
This instrument, measuring approximately
5.5x4x1.5cm, was placed inside a soft, childproof,
water-resistant case (to prevent the child tampering
with the settings) and attached to a vest around the
child’s chest or in a small, child-friendly backpack.
This was attached by a short length of wire to a
skin thermistor placed under the child’s arm using
skin-appropriate adhesive tape (see photograph

in Appendix 21). The datalogger is accurate to
within 0.05°C, with high resolution (the smallest
detectable change in temperature distinguishable)
to within 0.01°C.

The research nurse started the datalogger with

a PDA to ensure that recording of times was
consistent with the administration of the study
medicines and the symptom diary (see Appendix
22 for the SOP). The research nurses also used

an SOP to attach the datalogger to the child just
prior to randomisation (Appendix 23). Parents
were shown how to reattach the datalogger and
were encouraged to keep it attached for the first 24
hours. They were asked to periodically check that
the skin thermistor was in place and to make a note
in the symptom diary of any known detachment.
Output from the logger was exported in ASCII file
format, compatible with most statistical software
packages. The research nurses checked the

output file, annotated the start and end times and
exported the data for analysis.

Symptom diary

At the time of the study, there was no validated
method available to measure fever-associated
symptoms in children. Therefore, in order to
measure the fever-associated symptoms, a symptom
diary (Appendix 24) was devised for use by both
the research nurses and the carers of randomised
children. This was presented in such a way as to
maximise ease of use yet minimise the risk of data
loss, data errors and inconsistencies. Prospective
recording of symptom diary entries is notoriously
difficult to achieve, with studies commonly failing
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to report data due to the level of incompleteness,
and various methods have been utilised to improve
the yield of data.

Process of development

An initial version of the symptom diary was
developed to include all the required variables,
and this was presented to a number of parents
with children in the trial age range for comments
on content and presentation. Two families piloted
completion of the symptom diary to help identify
inconsistencies and impediments to successful
use. From the feedback, a revised version of the
symptom diary was resubmitted for comment and
a final version created. Further amendment was
subsequently required to force a disassociation
between the recording of the time of medications
and the timing of recording the child’s discomfort
level, as after the initial dose these, by definition,
would not always coincide. To reinforce this,

the times of the next due doses were written
clearly on the front of the diary, reinforcing the
dosing schedule differences between the two
medicines. The symptom diary was adapted
further, during the course of the trial, to maximise
its user-friendliness. The symptom diary was

a shared (professional and parent) document,
demonstrating to parents its importance to the
study team and the importance of parental input.
Outcomes known to be important to parents were
included as these were likely to have a significant
impact on perception of symptom severity.

Variables recorded in the

symptom diary

Temperature

The data from the dataloggers covered the first

24 hours and therefore addressed the primary
outcome. In addition, axillary digital thermometry
was used at 4, 16, 24 and 48 hours and day 5 as a
back-up value in the event of datalogger failure/
non-compliance.

Discomfort

This scale was based on behavioural pain scores
and was specifically worded to promote consistency
in response.®” Other pain scoring methods, such
as using face scales, are specific to the child,
requiring a common state or pain source for
between-child comparisons. Given the generic
nature of the symptom being studied and the wide
range of likely diagnoses leading to this, such
specific scoring is less valuable than scales using a
combination of more detailed recordings such as
facial expression and response to stimuli. However,
these tools were considered overly complicated for
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use in this context. By ensuring that variables were
relevant and easily understood, it was anticipated
that parents’ understanding and appropriate use
would be optimal.

Activity, appetite and sleeping

Parental monitoring of a child’s recovery is directly
influenced by the child’s activity levels at the time.
A pyrexial child who is laughing and running
around is less likely to receive close monitoring

or antipyretic therapy than one who is inactive

and uninterested in his or her surroundings. This
may influence both antipyretic use and other
symptom recording and was therefore included

as a potential confounding variable. In addition

to giving a measure of well-being, appetite may
reflect the tolerability of the drugs in question and
potential adverse effects. By including this variable
in the symptom diary, there was no suggestion that
this was an anticipated side effect, thus avoiding
reporting bias. A child’s sleep pattern is known to
be important to parents and would assist in the
interpretation of the data regarding subsequent or
missed doses and the potential additional effects of
combining drugs.

Medicine administration and other information
After the first doses of the two medicines, the
administration pattern was directly controlled

by the parents. To assist in the interpretation of
symptom and temperature recordings after the first
4 hours, a detailed log was required of any study
medicines given. Considerable effort was taken to
simplify this aspect of symptom diary completion,
with due dose times in the first 24 hours completed
by the study nurse in advance and a space for
parents left to indicate the actual time of dosing.
Whilst allowing for presenting symptoms and initial
diagnosis, it was important to have documented
any events or symptoms that may reflect

unwanted drug effects. Health service contact

was documented to be confident that parents did
not delay seeking medical advice, to the possible
detriment of their child’s health, through inclusion
in the study. In addition, deviance from the
protocol through external influences or advice
could be documented.

Using the symptom diary

The child’s name, carer’s name, enrolment and
randomisation number, child’s diagnosis and
symptoms, any adverse events, other cooling
interventions and health service contacts were
recorded on one side. Dose administration
timings, standard digital axillary thermometry,
discomfort, activity, appetite and sleep were

recorded on another side. Discomfort, activity,
appetite and sleep were measured using ordered
categorical scales. Temperature was recorded to the
nearest 0.1°C using the O-Temp 11l thermometer,
(OMRON, UK) supplied by the study. The
symptom diary was explained to the parents in

a standardised manner (see Appendix 25). The
research nurse and parents completed the first

set of entries on the symptom diary as the first
dose of study medicines were given. This was to
ensure that parents/carers were taught how to
complete the symptom diary, what information

to include in each section and that parents were
confident using it. Parents were instructed to enter
the value representing the child’s state at the time
of recording, or during the previous 10 minutes

if this was more representative of their state at

the time. The symptom diary was completed at

2, 4 and 16 hours after the first administration

of study medicines, then 8-hourly until 48 hours
had elapsed. The research nurse supported the
completion at the 24- and 48-hour visits, validating
their perception of the child’s state with the
parent’s. This provided a crude, readily applied,
mechanism for ensuring the validity of between-
child comparisons for data not recorded by the
research nurse.

Sample size

In the original protocol the target difference for
the time spent without fever in the first 4 hours was
30 minutes (with an assumed standard deviation
of 80 minutes®), and that for the binary outcome
of scoring ‘normal’ on the discomfort scale at 48
hours was 60% versus 75% [equivalent to an odds
ratio (OR) of 2.0]. To detect the latter comparison
with 90% power at a two-sided alpha of 0.027
(allowing for multiple comparisons between the
combined therapy and each of the two single-
therapy groups®) required a total sample size of
747. Recruitment difficulties led to the alternative
recruitment methods, namely the ‘remote’ and
‘community’ approaches, and a reduced achievable
target sample size. Using a revised standard
deviation of 50 minutes based on an analysis of the
first 50 outcome measures obtained irrespective

of randomisation group, a sample size of 180
conferred 80% power to maintain the original
target difference for time without fever with the
same two-sided alpha of 0.027. Moreover, attrition
and missing thermometry data were at that point
both known to be minimal. However, sensitivity to
differences in the binary discomfort outcome was
reduced considerably, with ORs of just over 4 now
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detectable with 80% power. The trial was therefore
not adequately powered to detect either the
original target OR for binary outcomes or, indeed,
ORs considered to be plausible.

Randomisation
Sequence generation

The randomisation sequence was generated via a
remote, automated telephone service provided by
the Health Services Research Unit at the University
of Aberdeen. Calls were made to the service via a
freephone number. Research nurses responded to a
series of questions to confirm the child’s eligibility.
Eligible children were randomised with a block size
of six and stratified according to five minimisation
variables, selected on their potential to modify

the intervention effectiveness: age (6-17 months
versus 18-71 months), fever severity (37.8-38.9°C
versus 39-41°C), symptom diary discomfort
category (‘normal’/’'not quite normal’ versus ‘some
distress’/’very distressed’), prior fever duration (<24
hours versus > 24 hours) and current antibiotic
use (yes versus no). Responses were made by either
speaking or by keying numbers on the telephone
keypad.

Allocation concealment

The study medicines were provided by Pfizer

Ltd and sent to DHP Ltd, a manufacturer of
clinical trials medicines. DHP was aware of the
randomisation procedure and the company was
asked to supply the study medicines to the trial
fully concealed. The active and placebo treatments
were decanted into medicine bottles by DHP and
shipped to the pharmacy of the United Bristol
Hospitals Trust (UBHT). The study medicines
were stored in the pharmacy until research nurses
required them for randomisation. Pharmacy staff
were unaware of treatment allocation.

Study medicines were provided in a white
cardboard pack containing the two bottles, one of
paracetamol/placebo and one of ibuprofen/placebo
suspensions. The identity of the next treatment
allocation was concealed from research nurses by
the fact that they carried at least one unopened box
of six medicine packs during any randomisation
visit. Each research nurse was allocated a unique
trial identity code for the telephone randomisation
system and the system was aware of the unopened
medicine packs held by each nurse at any one
time. Randomisation could not occur if a research
nurse did not have the minimum number of packs
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logged with the system. After inputting participant
information required for randomisation, the
research nurses were informed which pack to

give to the child. The system also instructed the
research nurse which medicine should be given
first (determined randomly), the volume for each
medicine, rounded down to the nearest 0.5ml,
and a randomisation number. The randomisation
number was unique to the medicine pack in the
research nurse’s possession.

Implementation

Once a child had been determined to be eligible,
the research nurse obtained written informed
consent from the parent or legal guardian. The
children were deemed to be too young to be
competent to give consent. Nevertheless, the co-
operation of the child was necessary for successful
participation and so a child-centred approach to
recruitment was taken, taking care to obtain the
child’s ‘assent’. The research nurse then enrolled
the child and assigned a unique enrolment number.
This enrolment number was used as the child’s
identification number throughout the study.

Blinding

The parents, principal investigator, trial
co-ordinator, research nurses and project
administrator were all blinded to the study
medicines allocated to randomised children
throughout the recruitment and analysis periods.
All external members (TSC, DMSC) of the trial
were also blinded. The trial statistician was aware
of group identity but remained blinded to the
treatment allocation.

Unblinding the study medicines

Unblinding of the allocated treatments was
available for clinicians responsible for trial
children, and this was available 24 hours a day.
Requests for unblinding were accepted only from
such clinicians and the treatment code broken only
in medical situations in which management of the
child necessitated knowledge of the treatment.

At the baseline visit, parents of children were
given a card with information about unblinding
procedures. In addition, the participant’s GP was
also faxed a letter detailing unblinding procedures
as soon as possible after randomisation.

The UBHT pharmacy was responsible for the
unblinding process. SOPs were used by the
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pharmacy (Appendix 26) and the trial team

to ensure that the process of unblinding was
consistent (Appendix 27). Along with storing the
study medicines, the pharmacy also kept two sets of
unblinding codes, with scratch-off sections for each
randomisation number, revealing the treatment
allocated. One set of the unblinding cards was

kept in the pharmacy (for normal working hours)
and a second set in the on-call pharmacist’s bag
(for out-of-hours). A third set was kept in the

trial investigator site file in the trial office. In the
event of unblinding, the fewest possible number

of people were informed of treatment allocation
and parents were encouraged to continue trial
participation.

Statistical methods
Primary analyses

All data were analysed using stata. Descriptive
statistics were obtained for the three randomisation
groups to characterise recruited children and to
assess baseline comparability. In accordance with
CONSORT guidelines,® all comparative analyses
were conducted on an intention-to-treat basis. The
primary comparisons were the combined therapy
versus each of the two single treatments, with
Dunnett’s adjustment for multiple comparisons
(00=0.027).%8 The comparison between the single
treatments was a secondary comparison, using

the correspondingly more conservative Tukey
adjustment. All comparisons were conducted
using linear or logistic regression depending

on the outcome variable and were adjusted for
minimisation variables as binary factors, apart
from baseline temperature as a continuous variable
and baseline discomfort in four categories (see
Table 4). Regression models for time without fever
were conducted using the proportion of valid time
(temperatures between 33°C and 45°C) under the
fever threshold as the outcome variable, with results
converted into hours or minutes for presentational
purposes. These models were weighted according
to the number of time points in the relevant time
interval contributing valid data on temperature.

Secondary analyses

All secondary outcome comparisons were analysed
using linear or logistic regression depending on
the outcome variable. Further secondary analyses
included additional adjustment in these regression
models for any factors demonstrating potentially
influential baseline imbalance, and pre-planned
exploratory subgroup analyses of any differential

effects of the combined compared with single
therapies across the following categories of
children: age (6-17 months versus 18-71 months),
fever severity (37.8-38.9°C versus 39-41°C),
symptom diary discomfort category (‘normal’/’not
quite normal’ versus ‘some distress’/’very
distressed’), current antibiotic use (yes versus no)
and diagnosis of otitis media (yes versus no).

Mean temperature by
treatment group

To present the time without fever data graphically,
we produced a graph showing children’s mean
temperatures by treatment group. These were
calculated every 15 minutes from recordings within
the valid temperature range (i.e. between 33°C and
45°C).

Numbers needed to treat

We chose not to present the time without fever
data as a number needed to treat (NNT) for two
reasons. First, because outcome data need to be
dichotomised in order to produce a NNT, we
would have had to identify a ‘minimum treatment
effect’ considered worthwhile, expressed as the
absolute number of minutes without fever in the
first 4 and 24 hours. This could not have been the
same as our target difference in time spent without
fever between treatments (30 minutes in the first

4 hours) and therefore would mean that the data
were being presented in a different manner to

the primary outcome. Also, expressing NNTs in
the absence of a clear ‘usual treatment’ group is
awkward, e.g. ‘the number of children in whom
ibuprofen should be added to paracetamol for one
child to benefit’.

Economic evaluation
Study design

We adopted two perspectives for the economic
evaluation: the NHS, and the parents/carers. We
included all relevant resources used during the 5
days following randomisation. Costs to the NHS
included practice-based consultations with a doctor
or nurse; telephone consultations; visits to a WIC;
contacts with NHS Direct; out-of-hours care;
visits to an accident and emergency department;
inpatient hospital care; ambulance use; and
prescribed medication. From the perspective of
the parents and carers, the relevant direct costs
included travel to healthcare facilities for visits
associated with the child’s fever; over-the counter
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medication purchased; extra care for dependants
required because of the child’s illness; and loss of
earnings as a result of the child’s illness.

The economic analysis was conducted at 48 hours
and at 5 days. A range of benefits was measured

at these time points, including temperature,
discomfort, activity, appetite and sleep. In order

to retain maximum information about cost and
outcomes, we conducted a cost-consequences
analysis, comparing cost from both perspectives
with all outcomes at both time points. We also
combined the outcomes to provide an indication
of whether the child had ‘recovered’ at 48 hours.
This was based on parents reporting that the child
was ‘normal’ with respect to discomfort, activity,
appetite, and sleep and having a temperature

less than 37.2°C. Thus ‘recovered’ is, in effect,
‘returned to normal for that child’. We used this
outcome in a cost-effectiveness analysis at 48 hours
to compare cost with the proportion of children
who had ‘returned to normal for that child’ in each

group.
Data collection and unit costs

Participant data on resource use were collected
from the parents during the 5 days following
randomisation. The research nurse collected data
on resource use during scheduled contacts; face-
to-face at 48 hours and by telephone at day 5. The
unit costs are given in Table 3. Primary care contacts
were valued as described by Curtis and Netten,*
and we used the NHS tariff®* and Department of
Health reference costs® for secondary care and
ambulance services. Visits to the WIC and contact
with NHS Direct were valued using information
from published national evaluations.®*®* For
prescribed medication, we used costs reported in
the British National Formulary,®® and the Automobile
Association schedule of motoring costs® was used
for travel by car. Parents who reported loss of
income were asked how many days of work had
been affected, and this was valued using a national
wage rate.®” We took a realistic stance on the cost of
the study medicines and costed as though parents
had bought these over the counter. We costed these
medicines according to the dosing regimen in the
study, i.e. dosing by weight rather than by age. All
resources were valued in pounds sterling at 2006
prices, using an appropriate inflation index where
necessary.*
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TABLE 3 Resources and unit costs used for the economic
evaluation

Unit cost (£)

Primary care®
General practitioner

At the surgery 21.00

Telephone 23.00
Practice nurse 8.00
Health visitor 24.83
Out-of-hours®

Nurse telephone 12.00

Doctor telephone 34.50

Doctor face-to-face 31.50
Walk-in centre® 29.81
NHS Direct* 18.55
Accident and emergency*: 71.00

Inpatient stays*

Pneumonia 1063.00

Bronchiolitis URT]I 942.00

Upper respiratory tract infection 550.00
Ambulance® 132.90
Study medicines?

Paracetamol (Calpol 100 ml) 2.45

Ibuprofen (Neurofen 100 ml) 4.13
Mileage®® 0.49
Lost income per day®*’ 94.80

a Mean cost reported by parents buying these over the
counter between 48 hours and 5 days.

Data analysis

All analyses were carried out using Microsoft exceL
and staTa 9. We estimated frequencies of resource
use by patient group and mean cost per patient,

by group. We excluded inpatient care and use of
ambulances in the base-case analysis, as these are
unusual in a primary care population and likely to
affect the results in an unrepresentative way. NHS
data were complete for 154 (99%) children at 48
hours and 150 (96%) at day 5. Personal costs were
reported by 143 (92%) parents at 48 hours and 130
(83%) at day 5. Bootstrapping (1000 replicates) was
used to estimate cost-effectiveness planes and cost-
effectiveness acceptability curves to indicate the
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level of uncertainty around the point estimates of
the incremental cost-effectiveness ratios. It was not
necessary to discount the costs and outcomes, as
the time horizon of the study was 5 days.

Sensitivity analysis

We tested the robustness of our results against three
possible areas of subjectivity. First, we re-estimated
the cost per patient from both perspectives if

the study medicines had been prescribed rather
than purchased over the counter. Second, we
investigated the effect on the results if dosing

had been by age rather than weight. Third, we
estimated the cost of hospitalisations.

Qualitative process study

Study objective 3 was to use qualitative methods
to optimise the trial process and explore parents’
beliefs about the use of antipyretic medicines.

It was our original intention that the trial co-
ordinator would conduct these interviews once
the trial was successfully recruiting. However,
recruitment remained problematic, requiring the
addition of the remote and community methods,
and diverting resources away from the qualitative
studies.

To address the qualitative aspect of the trial’s
objectives, at least in part, the PITCH team
collaborated with a Medical Research Council
(MRC)-funded study called QUARTET (Qualitative
Research to Improve Recruitment to Randomised
Controlled Trials) run at the University of Bristol.
The aim of this study was to investigate whether
qualitative research methods could be used to
increase trial recruitment rates and simultaneously
ensure that children receive a well-balanced
explanation of the trial, thereby improving the
trial process. Specifically, QUARTET focused

on how recruiters provided verbal information
about the trial to potential children and, from
their collaboration with multiple trials, developed
general guidelines for good practice. In relation to
the PITCH trial, the QUARTET team focused on
how the research nurses provided information to
the children’s parents.

The data collected from the QUARTET team
included information collected during face-to-
face interviews with some members of the trial
team, namely the principal investigator, the
trial co-ordinator and four research nurses. Ten
research nurse—parent telephone calls about

trial participation, involving three research

nurses, were recorded, with parental consent.
Finally, observations of local recruitment at two

GP practices with two research nurses were also
recorded. The QUARTET team analysed these
data using qualitative methods in conjunction

with up-to-date recruitment CONSORT figures.

At two points during the recruitment period, the
QUARTET team provided feedback based on these
analyses to inform the trial team.

Feedback to the trial team first occurred in
November 2006, 22 months into the recruitment
period, and overall the feedback was highly
positive. The investigators found that the team
members were competent, hard-working and
strongly committed to seeing that the trial
completed successfully, and that they believed that
the trial aims were important both clinically and
socially. The investigators recognised that, within
the team, low recruitment rates were a cause for
concern and that proactive strategies to address
this had occurred. Analysis of the recruitment
figures found that in a large proportion of cases
the children of parents approached for possible
inclusion were ineligible from the outset because
of the absence of fever. It was noted that this
difficulty was being countered by employing
multiple recruitment strategies. The rate of refusal
to participate among parents whose children had
a fever and were assumed to be eligible on other
criteria was lower. The report concluded that it
was encouraging to note that only a minority of
‘remote’ parents decided against participating
after being contacted by a study nurse about the
trial, possibly due to the endorsement of the trial
participation by the child’s clinician. Within the
trial team, the QUARTET investigators found that
the research nurses reflected regularly on their
experiences in an effort to communicate the trial
information to parents effectively. It was clear
from the recordings of recruiter—parent telephone
conversations that they implemented good
practice; they provided a balanced explanation of
the trial, checks to see how parents felt about the
trial, addressed concerns and possible refusals and
were approachable and friendly. The QUARTET
team recommended that recruiters approach

all possible parents, irrespective of previous
disappointing experiences with certain groups. It
was also observed that asking parents directly to
participate was within the rights of the team but,
similarly, it was within the parents’ rights to decline
if asked. These recommendations were welcomed
by the trial team, discussed and implemented.
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The QUARTET team organised a feedback
workshop in April 2007 to suggest ways in

which the research nurses could fine-tune their
practice for the last month of recruitment. The
final feedback to the trial occurred in May 2007,
detailing the feedback from the workshop and

an update on the interim report. Finally, the
research nurses’ perspectives on involvement with
QUARTET was also reported. Again, overall the
investigators found that the research nurses were
dedicated, hard-working and committed to the
success of the trial. They commented that all the
research nurses were effective communicators
and no substantive problems with information
provision to parents were found. The workshop
addressed the minor issues previously identified,
namely making decisions about parents’ willingness
to participate and the issue of not directly

asking parents to participate. Further minor
issues were identified, for example sympathising
with parents and judging whether to make

a home visit to potentially eligible children.
Examples of good practice were also identified,
as was implementation of the previous report’s
recommendations. Finally, it was reported that the
research nurses and other trial members felt that
their interaction with the QUARTET study had
made a difference and that the reflection process,
feedback, analysis and discussions generated from
hearing their parent-recruiter recordings during
the workshop had helped.

Natural history of fever

As with the qualitative studies, it had been our
intention to recruit febrile children whose parents
did not want to use the PITCH study medicines
into an observational study to investigate symptom
duration and complications. Full research
governance and ethics approvals were received

for this study, but, due to the trial recruitment
challenges, we prioritised resources to the trial.

Nonetheless, we will present the data from all
children in the study to provide information
regarding symptom duration, treatments and
complications. Symptom definitions such as ‘fever’
or ‘cough’ are preferred to disease definitions in
the research of acute conditions in primary care,*
because of the inconsistency with which disease
labels are used.'®* For consistency, we used the
same definition of the ‘recovered child’ as with
the economic analyses (see above), i.e. parents
reporting that the child was ‘normal’ with respect
to discomfort, activity, appetite and sleep and
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having a temperature less than 37.2°C or ‘returned
to normal for that child’. In addition, we recorded
the number of children treated with antibiotics
subsequent to randomisation and the number
admitted to hospital.

Data management
Data collection

All baseline, 24-hour, 48-hour and day 5 data
were collected in the participant’s CRF, which was
identified by their enrolment and randomisation
numbers. The research nurses collected all written
data and clarified any queries with parents prior to
the child’s exit from the trial. Time without fever
data (via the datalogger) were retrieved at the 24-
hour visit and downloaded using specialist Omega
software by the research nurses as soon as possible
after the visit. It was securely saved and a back-up
copy taken.

Data entry

The project administrators entered baseline, follow-
up and symptom diary data into the trial access
database. This was set up so that each section of
the CRF was replicated as access forms for ease of
data entry. Data entry was conducted throughout
the trial. A ‘query sheet’ was created for each

CRF detailing any aspect of data about which the
administrators were uncertain, with an associated
SOP (see Appendix 28). The trial co-ordinator and
research nurses periodically checked the query
sheets and resolved problems so that data could be
entered accurately.

Data quality assurance

Data collection deviations

A number of quality assurance processes were
developed throughout the trial. Any data collection
deviations from the standard methods were
documented by the research nurses. The trial co-
ordinator reviewed these and clarified description
of the deviations and resultant activity. Review

of data collection deviations was carried out
monthly for participant and trial implications and
processes were put in place to minimise the risk of
these deviations recurring. The TSC reviewed all
deviations.

Data entry quality checks

Data entry was completed by three administrators.
To ensure that data were entered accurately and
consistently by the three administrators, an SOP
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was developed (see Appendix 29). Any queries that
the administrators came across while entering data
were logged on the data query sheet to bring to the
trial co-ordinator’s attention for resolution. These
logged sheets were stored within the CRF.

A process of double entry was constructed to
assess agreement and correct primary outcome
disagreements. Two administrators entered a
random selection of 15 CRFs. All baseline data as
well as date of birth, date of study entry, gender,
age, temperature, time temperature taken, fever

duration, current antibiotic use, nurse’s hydration
assessment, baseline discomfort scale data and 48-
hour discomfort levels were re-entered and checked
against the original CRF.

Data storage

According to MRC and NHS guidelines, CRF data
are stored in locked offices and the CRFs scanned
for electronic archiving until participating children
have reached the age of 21. Thermometry data are
kept on a secure server.
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Chapter 3
Results

Participants

Letters were sent from the PITCH study office to
68 primary care sites in the Bristol area inviting
them to participate in local and/or remote
recruitment. Replies were received from 44 sites
and those that expressed were sent an information
pack was sent. A total of 35 sites agreed to take
part in local or remote recruitment. These sites
consisted of one WIC, one children’s emergency
department, the Avon, Gloucester and Wiltshire
NHS Direct, two GP out-of-hours co-operatives
and 30 general practices. The first participant
was recruited on 17 January 2005 and the last
participant completed the study on the 22

May 2007. Early recruitment analysis showed
that recruiting children locally yielded a low
randomisation rate. Therefore, the remote and
community strategies were started in May 2005 and
May 2006 respectively. All children randomised
to the study were within the correct age range,
pyrexial and met all other inclusion criteria. No
children withdrew from the study.

The flow of children through the study is shown in
Figure 5. It shows the three recruitment methods,
the overall numbers ineligible, the numbers

for whom eligibility was unknown and that 156
children were randomised. It also shows the

very low data attrition rates with respect to the
two primary outcomes, time without fever and
discomfort.

Local recruitment

Figure 6 shows that total of 3746 research nurse
invitations were issued during local recruitment.
Of these, 3042 children were known to be
ineligible (1), mainly because they were not
sufficiently pyrexial (2669). Forty-one potentially
eligible children were admitted to hospital, 30
children had parents who did not have a sufficient
understanding of English to give informed consent
and seven children were living outside the Bristol
area. Other potential children were missed because
their parents were called through to visit their GP
while research nurses were giving information to
other parents in the waiting room or because they
left the site before the research nurse could make
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contact. In these cases eligibility was unknown (U).
Of the 1288 potential children who were pyrexial,
417 potential children declined. The principal
reasons for decline were the commitment required
being too great (163) and concerns about the study
medicines (79), usually because the parent wanted
to use both medicines. Forty-six children had

an eligibility status of unknown (U) as they were
missed at the site. The total number of children
randomised to the trial via local recruitment was
46.

Remote recruitment

Figure 7 shows that a total of 641 children were
referred from sites by fax during the course of the
study. Of these, 259 children were excluded on the
basis that they were not sufficiently pyrexial and
83 children were excluded as they failed to meet
other inclusion criteria, including 17 children who
were outside the age range of the study, 11 children
who were admitted to hospital, five children who
had cardiac disease and three children who had
renal disease. The study team was unable to make
contact with 77 children, and parents of 136
children declined to take part in the study when
contacted. The main reason cited for declining to
take part was the study time/commitment involved
in taking part in the trial and that parents wanted
to administer both medicines to children. A

total of 83 children were randomised via remote
recruitment.

Community recruitment

Figure 8 shows that a total of 128 calls were
received via the community hotline. Of children
referred in this way, 37 were excluded because they
were apyrexial or were missed due to the study
team being unable to make contact. Following

the triage process and a home visit, a further 36
children were excluded on the basis of not being
sufficiently pyrexial. Seven children declined due
to bad timing/study commitment (4) or because

of concerns about the study medicines (3). In the
case of the last three children, the parents declined
to participate because they wanted to use both
paracetamol and ibuprofen. Overall, 27 children
were randomised via community recruitment.
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‘ Local recruitment ’ ‘

Remote recruitment

‘ Community recruitment

v
P only
n=>52

I only
n=>52

n = 3746 invitations n = 641 faxes n =128 calls
Known to be Known to be Known to be
ineligible (1) | <t— ineligible (1) ineligible (1) | <t—
n = 3042 n =345 n=90
v v
Potentially eligible Potentially eligible Potentially eligible
n =704 n =296 n=38
Eligibility unknown Eligibility unknown Eligibility unknown
(U)n =658 (Uyn=213 (Un=11
Missed (n = 132) Missed (n = 77) Missed (n = 4)
Declined (n = 526) Declined (n = 136) Declined (n =7)
v A\ 4
Randomised Randomised Randomised
n =46 n=83 n=27
P | Randomised | <
n =156

P+l
n=>52

'

Primary outcome data
Time without fever n = 52
Discomfort n = 52

Primary outcome data
Time without fever n =51
Discomfort n = 52

Primary outcome data
Time without fever n = 50
Discomfort n = 52

FIGURE 5 Overall flow of children through the study.

Numbers analysed
— sample size

A total of 156 children were recruited to the trial.
Numbers analysed in each group for the time
without fever outcome were 52, 51 and 50 in the
paracetamol, ibuprofen and combined medicine
groups respectively. The number analysed in each
group for the discomfort primary outcome was
52. Thus, children were omitted from analyses
only if none of the data required were available,
and as these were so few in number the influence
of missing data on the intention-to-treat analyses
was negligible. For example, where the logger was
faulty, or the temperature probe had dislodged
from the child’s underarm and had recorded

implausibly high or low temperatures (as discussed
in Chapter 4), the readings were excluded from the
analysis.

Baseline data

The three treatment groups had similar baseline
characteristics, as shown in Table 4. The majority
of the children included in the study were of white
ethnicity. Children taking part in the study were
of average weight for their age, and there were
similar numbers of children in each age category.
The majority of children were not on antibiotic
treatment at the baseline visit, had not received
ibuprofen in the 8 hours prior to randomisation,
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Contacts aged 6 months to
6 years presenting at site
and given info sheet by site
(n = 3746)

Excluded: (n = 2458):
64 Missed (U)
> 61 Declined (U)

Contacts answering yes to fever
question (n = 1288)

2300  Reported and/or measured apyrexial (I)
33 Failed other inclusion criteria (1)

Excluded: (n = 725):
11 Missed (U)
332 Declined (U)

!

Contacts seen by clinician
(n = 563)

> 22 Unable to converse (1)
236 Reported and/or measured apyrexial (1)
124 Failed other inclusion criteria (1)

Excluded: (n = 273):

.

Contacts potentially eligible
(n =290)

> 35 Missed (U)

85 Declined (U)

82 Reported and/or measured apyrexial (1)
71 Failed other inclusion criteria (1)

Excluded: (n = 244):

v

Children randomised
(n = 46)

22 Missed (U)

48 Declined (U)

163 Reported and/or measured apyrexial (1)
11 Failed other inclusion criteria (1)

FIGURE 6 Flow of children through local recruitment. U, eligibility unknown; I, ineligible.

No of faxes/referrals received
(n =641)
Excluded: (n = 558):
77 Missed (U)
| 136 Declined (U)
3 Unable to converse (1)
259 Reported and/or measured apyrexial (1)
83 Failed inclusion criteria (1)
v
Randomised
(n=83)

FIGURE 7 Flow of children through remote recruitment. U, eligibility unknown; I, ineligible.
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Number of calls to community
hotline (n = 128)

Excluded at first contact (n = 37):

3
17
17

Missed (U)
Reported and/or measured apyrexial (1)
Failed inclusion criteria (1)

Children answering yes to being
currently febrile (n = 91)

i .

Excluded at nurse triage stage (n = 50):

1
7
1
25
16

Missed (U)

Declined (U)

Unable to converse (1)

Reported and/or measured apyrexial (1)
Failed inclusion criteria (I)

No of children consented and
enrolled (n = 41)

| .
.

Excluded at nurse visit post consent: (n = 14):

11
3

Reported and/or measured apyrexial (1)
Failed other inclusion criteria (1)

Randomised
(n=27)

FIGURE 8 Flow of children through community recruitment. U, eligibility unknown; 1, ineligible.

had been pyrexial for over 24 hours and had

not had a previous febrile convulsion. Around
one-third of children (equally distributed across
treatment arms) had received paracetamol in the
4-6 hours prior to randomisation. Most children
were recorded as having some discomfort, or
disruption to their activity, sleep or appetite.

At baseline, the proportion of children with a
discomfort level of ‘not quite normal’ was 60%,
52% and 58% in the paracetamol, ibuprofen and
paracetamol and ibuprofen groups respectively.
Similarly, 34%, 35% and 27% of children in the
paracetamol, ibuprofen and combined treatment
group, respectively, reported discomfort levels of
‘some pain/distress’. The potentially influential
between-group differences were gender,
recruitment method and baseline activity. Although
we thought it unlikely they would greatly influence
the primary comparisons, we controlled for them
in secondary analyses.

Primary outcomes
Time without fever

The median time between randomisation and
giving the first dose of study drug was 8 minutes
for paracetamol plus ibuprofen and 9 minutes for
paracetamol and for ibuprofen. For the primary

outcome of time without fever in the first 4 hours,
the mean number of valid minutes (temperature
>33°C and <45°C) for paracetamol, ibuprofen
and both medicine groups was 219, 211 and 202
respectively. Children receiving both medicines
spent longer under the fever threshold than

those given paracetamol (171 minutes compared
with 116 minutes; Table 5). Similarly, children

in the ibuprofen treatment group spent longer
under the fever threshold than those allocated to
the paracetamol treatment group (157 minutes
compared with 116 minutes; Table 5). Table 6

shows the comparative analyses of the primary
outcome data. It shows that in the first 4 hours
children given both medicines were apyrexial for
about 1 hour longer than those given paracetamol
(p<<0.001). Table 6 also shows strong evidence of a
benefit for ibuprofen compared with paracetamol
(p<<0.001), with about 40 additional minutes spent
without fever. Moreover, both point estimates
exceed the 30-minute target difference, as does the
lower confidence limit for the primary comparison.

Discomfort at 48 hours

Table 5 shows that there was no obvious difference
in discomfort at the primary 48-hour end point.
By this time, the majority of the children had
recovered, with 65% (34), 71% (37) and 69% (36)




DOI: 10.3310/htal3270

Health Technology Assessment 2009; Vol. 13: No. 27

TABLE 4 Baseline characteristics

Baseline characteristic

Gender
Male
Female
Weight (kg)
Age (months)
Age?
6-17 months
18-71 months
Baseline temperature (°C)
Temperature (°C)?
37.8-38.9
39-41
Discomfort?
‘No discomfort’
‘Not quite normal’
‘Some pain/distress’
‘Crying/very distressed’
Fever duration®
<24 hours
=24 hours
Antibiotic use?
Yes
No

Paracetamol use 4-6 hours prior to

randomisation
Yes
No

Ibuprofen use 6 to 8 hours prior to

randomisation
Yes
No
Activity
‘Normal’
‘Quiet longer than usual’
‘Hardly moving about’

‘Not moving about willingly’

Appetite
‘Normal’
‘Eating less than normal’

‘Eating much less than normal’
‘Vomiting/refusing food/drink’

Paracetamol (n=52)

26 (50%)

26 (50%)
13.04+4.16
28.70+17.69

20 (38%)
32 (62%)
38.60 + 0.56

37 (71%)
15 (29%)

3 (6%)
31 (60%)
18 (34%)

0 (0%)

18 (35%)
34 (65%)

14 (27%)
38 (73%)

20 (38%)
32 (62%)

4 (8%)
48 (92%)

3 (6%)
12 (23%)
31 (60%)

6 (11%)

5 (10%)
12 (23%)
35 (67%)

0 (0%)
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Ibuprofen (n=52)

37 (71%)

15 (29%)
13.43+3.91
28.09+17.42

18 (35%)
34 (65%)
38.58 + 0.56

37 (71%)
15 (29%)

5 (9%)
27 (52%)
18 (35%)

2 (4%)

19 (37%)
33 (63%)

15 (29%)
37 (71%)

17 (33%)
35 (67%)

2 (4%)
50 (96%)

4 (8%)
18 (35%)
19 (36%)
11 (21%)

3 (6%)
14 (27%
33 (63%)

2 (4%)

Paracetamol and
ibuprofen (n=52)

25 (48%)

27 (52%)
12.63+3.30
25.06+13.36

19 (37%)
33 (63%)
38.56 + 0.60

39 (75%)
13 (25%)

5 (9%)
30 (58%)
14 (27%)

3 (6%)

19 (37%)
33 (63%)

17 (33%)
35 (67%)

20 (38%)
32 (62%)

3 (6%)
49 (94%)

4 (8%)
23 (45%)
19 (36%)

6 (11%)

4 (8%)
10 (19%)
36 (69%)

2 (4%)
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TABLE 4 Baseline characteristics (continued)

Baseline characteristic

Sleep

‘Normal’ 8 (15%)

‘More than usual’ 20 (38%)

‘more disturbed than usual’ 9 (17%)

‘A lot more disturbed than usual’ 15 (29%)
Recruitment method

Local 17 (33%)

Remote 27 (52%)

Community 8 (15%)
Ethnicity

White 47 (90%)

Other 5 (10%)
Diagnosis

Otitis media 7 (14%)

Respiratory tract infection 12 (23%)

Non-specific viral illness 21 (40%)

Other 12 (23%)
Previous febrile convulsion

Yes 2 (4%)

No 50 (96%)
Asthma

Yes 9 (17%)

No 43 (83%)

a Minimisation criteria.

being recorded as having no discomfort or as
‘normal’ for discomfort in paracetamol, ibuprofen
and both medicine groups respectively. Table

6 shows that there was no difference between
treatment groups, although the low power is
reflected in the wide confidence limits and high
p-values when both treatments were compared

with paracetamol alone (0.49-3.56, p>0.7) and
ibuprofen alone (0.32-2.43, p>0.8), and ibuprofen
alone was compared with paracetamol alone (0.53-
4.26, p>0.5). There was a suggestion that the
proportion of children reported as being ‘normal’
was higher in the ibuprofen group than in the
paracetamol group [71% (37) compared with 65%
(34)], but again this difference could have occurred
by chance.

Paracetamol (n=52)

Paracetamol and

Ibuprofen (n=52) ibuprofen (n=>52)

3 (6%) 4 (8%)
21 (40%) 20 (38%)
15 (29%) 10 (19%)
13 (25%) 18 (35%)
18 (35%) 10 (19%)
26 (50%) 31 (60%)

8 (15%) 11 (21%)

7 (90%) 44 (85%)

5 (10%) 8 (15%)
11 (20%) 8 (15%)
15 (28%) 17 (33%)
20 (37%) 16 (31%)

8 (15%) 11 (21%)

1(2%) 2 (4%)
51 (98%) 50 (96%6)

4 (8%) 6 (12%)
48 (92%) 46 (88%)

Secondary outcomes

Time until first apyrexial

(fever clearance)

Table 5 shows that the pattern of times until the
fever was first cleared is consistent with the primary
time without fever outcome. It took over 1 hour

(71 minutes) for the temperature of children

given paracetamol to first fall below 37.2°C
compared with 45 minutes for children given both
medicines. Table 7 shows that, on average, children
in the paracetamol and ibuprofen group became
apyrexial 24 minutes faster than children in the
paracetamol group (p=0.025), and that children
given ibuprofen became apyrexial 27 minutes faster
than those given paracetamol (p=0.015).
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TABLE 5 Descriptive statistics of the outcomes: mean (standard deviation, SD) or number (percentage)

Paracetamol
Outcome (n=52)
Primary outcomes
Time without fever in first 4 hours? 116.2 (65.0)
No discomfort at 48 hours® 34 (65%)
Secondary outcomes < 24 hours
Time until first fever clearance (minutes)° 71.0 (69.1)
Time without fever in first 24 hours? 940.3 (362.9)
No discomfort® 22 (44%)
Normal activity” 20 (40%)
Normal appetite® 10 (21%)
Normal sleep® 17 (37%)
Recovered child? 4 (8%)
Secondary outcomes at 48 hours
Mean temperature (°C)® 36.4 (0.89)
Normal activity® 31 (60%)
Normal appetite® 21 (41%)
Normal sleep® 27 (52%)
Recovered child® 15 (29%)
Secondary outcomes at day 5
Mean temperature (°C)f 36.2 (0.93)
No discomfort® 43 (88%)
Normal activity® 44 (90%)
Normal sleep® 31 (62%)
Normal appetite® 29 (58%)
Recovered child® 21 (40%)

Ibuprofen Paracetamol and
(n=52) ibuprofen (n=52)
157.2 (57.6) 171.1 (40.8)
37 (71%) 36 (69%0)
42.2 (33.5) 455 (34.3)
1055.5 (328.3) 1217.4 (237.6)
36 (69%) 29 (56%0)
20 (58%) 23 (48%)
14 (27%) 14 (29%)
13 (50%) 20 (37%)
9 (17%) 7 (13%)
36.4 (0.85) 36.6 (1.01)
37 (73%) 28 (54%0)
22 (44%) 21 (41%)
31 (61%) 25 (48%)
14 (27%) 12 (23%)
36.1(0.78) 36.0 (0.66)
38 (81%) 38 (76%)
39 (85%) 37 (73%)
25 (50%) 27 (53%)
29 (59%) 32 (62%)
17 (33%) 19 (37%)

a Mean (SD) number of minutes spent below 37.2°C in the first 4/24 hours after randomisation, using the number of valid
30-second interval points from the datalogger; unknown for zero, one and two children in the paracetamol, ibuprofen
and paracetamol plus ibuprofen groups, respectively, by 4 hours, and for zero, two and two children, respectively, by 24

hours.

b No discomfort/normal activity: the number (%) of children reported at the relevant time to be ‘well’ (i.e. ‘normal’ as
opposed to the other three categories given in Table 4); denominators vary slightly due to missing data (in almost all cases

fewer than four children).

¢ Time from baseline until the child’s temperature first fell below 37.2°C; unknown for five children altogether (zero, two
and three in the paracetamol, ibuprofen and paracetamol plus ibuprofen groups respectively) and right censored at 240

minutes for three children.

d A recovered child or a child whose behaviour ‘returned to normal for that child’ is defined as a child categorised as
‘normal’ for discomfort, activity, appetite and sleep and who had a temperature reading of <37.2°C.
e Measured by a research nurse; unknown for one, five and two children in the paracetamol, ibuprofen and paracetamol

plus ibuprofen groups respectively.

f Measured by a parent; unknown for four, seven and three children the paracetamol, ibuprofen and paracetamol plus

ibuprofen groups respectively.
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TABLE 6 Regression models for the primary outcomes adjusting for minimisation

Primary comparisons

Paracetamol plus
Outcome

Time without fever in first 4 hours®?

Adjusted difference (minutes) 55.3

95% confidence interval 33.1to 77.5°
p-Value <0.001°

No discomfort at 48 hours®

Adjusted odds ratio 1.33

95% confidence interval 0.49 to 3.56°
p-Value 0.7

ibuprofen vs paracetamol

Secondary comparison

Paracetamol plus
ibuprofen vs ibuprofen Ibuprofen vs paracetamol

16.3 39.0

-7.0to0 39.4¢° 15.9 to 61.0¢
0.2 <0.001¢
0.89 1.50

0.32 to 2.43c* 0.53 to 4.26¢
>0.8° >0.5¢

a Weighted by number of time points in the first 4 hours contributing valid data on temperature.
b Positive differences indicate additional minutes below 37.2°C for the first named treatment group compared with the

comparator.

¢ Primary comparisons after applying Dunnett’s correction (approximate p-values obtained using extrapolation from limited
published figures;® uncorrected p-values were <0.001 and 0.11 for temperature, 0.53 and 0.79 for discomfort).
d Secondary comparison after applying Tukey’s correction (p-values obtained using interpolation from extensive published

figures;® were <0.001 for temperature, 0.37 for discomfort).

e The odds of being ‘well’ compared with being ‘not well’.

Time without fever in
the first 24 hours

For time without fever, the mean number of

valid minutes (temperature >33°C and <45°C)
for paracetamol, ibuprofen and both medicine
groups was, respectively, 1078, 1028 and 1051
over 24 hours. Table 5 shows that in the first 24
hours children in the paracetamol group spent on
average just over 15.5 hours without fever. Time
without fever increased to just over 17.5 hours

for children in the ibuprofen treatment group
and to just over 20 hours for those children in

the paracetamol and ibuprofen treatment group.
The comparative analyses in Table 7 show strong
evidence of a treatment effect, with the combined
treatment group spending an average of 4.5 hours
more time without fever in the first 24 hours

than those in the paracetamol treatment group
(p<<0.001). Children allocated to both medicines
spent an average of 2.5 hours longer without
fever than those given ibuprofen (p=0.008).
There was no treatment effect when comparing
paracetamol with ibuprofen, with children allocated
to the ibuprofen groups spending on average

1.9 hours longer without fever; however, the

wide confidence interval, which crosses the null,
indicates that the difference could have been in
favour of paracetamol, i.e. children allocated to
the paracetamol-only treatment group could have
spent 0.2 hours longer without a fever.

Symptom diary data at 24 hours

More children in the ibuprofen group were
recorded as having no discomfort with, for
example, 69% (37) scoring normal for discomfort
compared with 56% (36) in the both medicines
group and 44% (34) in the paracetamol group.
Comparative analyses in Table 7 shows that there
was no evidence of treatment effects, except

for the comparison between paracetamol and
ibuprofen, which suggests that more children in
the ibuprofen group reported ‘normal’ discomfort
levels (p=0.042). However, this finding needs to
be interpreted with caution given the number of
comparisons involved in this analysis.

Symptom diary data at 48 hours

Table 5 shows that the proportions of children’s
symptoms that returned to normal was higher in
the ibuprofen group than in the other treatment
groups, but comparative analyses shown in Table 8
show that there was no evidence of any treatment
effects.

Symptom diary data at day 5

By day 5 the majority of children were apyrexial.
Table 9 shows that there was no difference in
mean temperature between treatment groups,
as measured by the parent. The majority of
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TABLE 7 Regression models for secondary outcomes up to 24 hours adjusting for minimisation

Outcome

Time until first fever clearance?
Adjusted difference (minutes)

95% confidence interval
p-Value

Primary comparisons

Paracetamol plus
ibuprofen vs paracetamol

-23.5
-44.8 t0 -2.2°
0.025°

Time without fever in first 24 hours¢

Adjusted difference (hours)
95% confidence interval
p-Value

No discomfort at 24 hours®

Adjusted odds ratio
95% confidence interval
p-Value

Normal activity at 24 hours®

Adjusted odds ratio
95% confidence interval
p-Value

Normal appetite at 24 hours®

Adjusted odds ratio
95% confidence interval
p-Value

Normal sleep at 24 hours®
Adjusted odds ratio

95% confidence interval
p-Value

44
24106.3
<0.001°

1.54
0.60 to 3.94°
0.4

1.07
0.45to 2.95°
0.8

1.46
0.5to 4.07°
0.5°

0.85
-1.8t0 3.51°
0.19°

Paracetamol plus
ibuprofen vs ibuprofen

3.0
-18.3t0 24.4"
>0.8°

2.5
0.6 to 4.4°
0.008°

0.53
0.21t0 1.38°
0.3

0.59
0.26 to 1.68°
0.3

0.99
04t02.9°
>0.5

0.52
0.4 to 3.05°
>0.5

Secondary comparison

Paracetamol plus
ibuprofen vs paracetamol

—-26.6
—-48.9 to —4.2°
0.015°

1.9
-0.2 to 4.0°
0.076°

2.88
1.03 to 8.06°
0.042¢

1.80
0.6to 4.7¢
0.4°

1.48
0.4to4.1°
>0.5¢

1.63
0.4 to 3.8°
>0.5°

a Negative differences indicate that the first named treatment group has a shorter mean fever clearance time than the

comparator group.

b Primary comparisons after applying Dunnett’s correction (uncorrected p-values were 0.016 and 0.75 for fever clearance,
< 0.001 and 0.005 for time without fever, 0.31 and 0.15 for discomfort, 0.74 and 0.33 for activity, 0.77 and 0.88 for
appetite and 0.47 and 0.86 for sleep).

¢ Secondary comparison after applying Tukey’s correction (uncorrected p-values were 0.006 for fever clearance, 0.033 for

time without fever, 0.02 for discomfort, 0.19 for activity, 0.62 for appetite and 0.58 for sleep).

d Weighted by number of time points in the first 24 hours contributing valid data on temperature; positive differences
indicate additional minutes below 37.2°C for the first named treatment group compared with for the comparator.
e The odds of being ‘well’ compared with being ‘not well’.

children had not yet returned to normal in terms
of appetite and sleep, however, but comparative
analyses shown in Table 9 indicate that there was no
evidence of any treatment differences. A repeated
measures logistic regression analysis of all nine
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discomfort levels recorded over the 5 days was
carried out to investigate any differences between
groups over time, and none was found (data not

shown).
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TABLE 8 Regression models for the secondary outcomes at 48 hours adjusting for minimisation

Primary comparisons

Paracetamol plus
Outcome

Mean temperature at 48 hours?

Adjusted difference (°c) 0.21

95% confidence interval -0.20 t0 0.61°
p-Value 0.4°

Normal activity at 48 hours®

Adjusted odds ratio 0.67

95% confidence interval 0.26 to 1.70°
p-Value 0.5°

Normal appetite at 48 hours?

Adjusted odds ratio 1.08

95% confidence interval 0.41to 2.84°
p-Value >0.9°
Normal sleep at 48 hours?

Adjusted odds ratio 0.84

95% confidence interval 0.34t0 2.07°
p-Value 0.9°

ibuprofen vs paracetamol

Secondary comparison

Paracetamol plus
ibuprofen vs ibuprofen

Paracetamol plus
ibuprofen vs paracetamol

0.23 -0.02

-0.18 to 0.64° —-0.46 to 0.41°
0.3 >0.9°

0.40 1.68

0.13to0 1.20° 0.60 to 4.67¢
0.12° 0.47¢

0.78 1.39

0.30to 2.01° 0.50 to 3.82°
0.7 >0.5¢

0.56 1.49

0.22 to 1.40° 0.57 to 3.92°
0.3° >0.5¢

a Positive differences indicate that the first named treatment group has a higher mean temperature than the comparator

group.

b Primary comparisons after applying Dunnett’s correction (uncorrected p-values were 0.27 and 0.22 for temperature, 0.34
and 0.039 for activity, 0.86 and 0.56 for appetite, 0.66 and 0.16 for sleep).
¢ Secondary comparison after applying Tukey’s correction (uncorrected p-values were 0.90 for temperature, 0.24 for

activity, 0.45 for appetite, 0.33 for sleep).
d The odds of being ‘well’ compared with being ‘not well’.

Adjusting for baseline imbalances

The only potentially influential between-group
differences were differences in gender, recruitment
method and baseline activity. To take these into
account, all regression models were adjusted for
these imbalances by way of secondary analysis,

and in no case did this affect the results of the
regression model.

Planned subgroup analyses

We conducted a pre-planned subgroup analysis
employing appropriate interaction terms in the
regression models to ascertain any differential
effects of the combined compared with single
therapies across the following baseline categories:
temperature, discomfort, fever duration,antibiotic
use, age and a diagnosis of otitis media. The

subgroup analyses were carried out on fewer
patients than expected and lacked statistical power.
Table 10 presents p-values from subgroup analyses
for the primary outcomes, which were mostly
>0.2. However, in relation to time without fever

in the first 4 hours, these exploratory analyses
suggest greater effects for combined therapy in
children aged over 18 months (p =0.14) and those
with fever duration of at least 24 hours (p=0.19).
Insufficient numbers of children were diagnosed
with otitis media to ascertain any differential effects
of the combined compared with single therapies.

Mean temperature
by treatment group
over 24 hours

Figure 9 shows the mean temperature every
15 minutes by treatment group. The graph
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TABLE 9 Regression models for the secondary outcomes at day 5 adjusting for minimisation

Outcome

Mean temperature at day 5*

Adjusted difference (°C)
95% confidence interval
p-Value

No discomfort at day 5°
Adjusted odds ratio
95% confidence interval
p-Value

Normal activity at day 5°
Adjusted odds ratio
95% confidence interval
p-Value

Normal appetite at day 5°
Adjusted odds ratio
95% confidence interval
p-Value

Normal sleep at day 5°
Adjusted odds ratio
95% confidence interval
p-Value

Primary comparisons

Paracetamol plus
ibuprofen vs paracetamol

-0.14
-0.51t00.22
0.5

0.45
0.13 to 1.59¢
0.3¢

0.30
0.08 to 1.10¢
0.1¢

1.16
0.45 to 2.94¢
>(0.9¢

0.64
0.25to 1.62¢
0.4¢

Paracetamol plus
ibuprofen vs ibuprofen

-0.08
-0.45t00.28
0.7

0.75
0.24 to 2.34¢
0.7¢

0.45
0.14 to 1.49¢
0.3¢

1.07
0.42102.73¢
>(.9¢

1.09
0.44t0 2.71¢
>0.9¢

Secondary comparison

Paracetamol plus
ibuprofen vs paracetamol

-0.06
—0.45 t0 0.34°
>(.7¢

0.60
0.15t0 2.39°
>0.5°

0.66
0.15t0 2.99°
>0.5°

1.10
0.40t0 2.91°
>0.9°

0.59
0.17 to 1.35°
0.42°

a Negative differences indicate that the first named treatment group has a lower mean temperature than the comparator

group.

Secondary comparison after applying Tukey’s correction (uncorrected p-values were 0.73 for temperature, 0.39 for

b

discomfort, 0.53 for activity, 0.86 for appetite, 0.20 for sleep).
b The odds of being ‘well’ compared with being ‘not well’.
d

Primary comparisons after applying Dunnett’s correction (uncorrected p-values were 0.39 and 0.61 for temperature, 0.16
and 0.58 for discomfort, 0.041 and 0.14 for activity, 0.73 and 0.87 for appetite, 0.29 and 0.83 for sleep).

TABLE 10 Planned subgroup analyses

Subgroup
Temperature
Discomfort
Fever duration
Antibiotic use
Age

Otitis media

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

Time without fever in first 4 hours
(p-value)

0.77
0.19
0.19
0.23
0.14
0.43

0.29
0.85
0.82
0.92
0.52

Discomfort at 48 hours
(p-value)
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FIGURE 9 Mean temperatures over 24 hours measured by treatment group. aAll children recorded temperatures of >37.2°C at
baseline eligibility assessment, as measured by standard digital axillary thermometry. Delays between this measure and medicine dosing
(the median number of minutes between randomisation and giving the first dose of study drug was 8 for paracetamol plus ibuprofen and
9 for paracetamol and for ibuprofen) and differences between digital and data logger thermometry methods mean that, for some children

(n=19), the data logger temperature measured < 37.2°C.

is consistent with the tabulated results in
demonstrating that ibuprofen and both medicines
reduced children’s temperatures faster and for
longer than paracetamol in the first 4 hours,

and that both medicines were superior to either
monotherapy in reducing mean temperatures

over 24 hours. The mean temperatures seen in
Figure 9 are lower than expected. To counter the
possibility that for the combined group this may
be due to a liberal range of valid temperatures,
allowing inclusion of implausibly low temperatures
(for example, if the axillary probe had become
partially detached), we carried out a sensitivity
analysis excluding temperatures below 33.5°C,
34°C, 34.5°C and 35°C (see Figure 10 and Figure
11). These analyses raised the lowest mean
temperatures between 4 and 24 hours, but not the
relative positions of the treatment means, showing
that these low temperature recordings were equally
distributed across the treatment arms. We looked
in detail at the small number of children who were
reported to be ‘cold to touch’ during the course of
the study. Parents of three children in the ibuprofen
group and two children in the combined treatment
group reported ‘cold’ as an adverse event (see Table
11). One (with pneumonia) had a temperature

of 37.5°C at the time and the others had parent-

measured temperatures of 36.1°C, 33.5°C, 35.9°C
and 35.3°C. These events were all recorded within
the first 4 hours of the study, and within 2 hours all
temperatures had risen to over 36°C.

Adverse events

Adverse events were recorded at 24 hours, 48
hours and at day 5. An adverse event was defined
in accordance with the European Clinical Trials
Directive 2001/20/EC as a new symptom or a
worsening of a pre-existing symptom. Overall,
62% of children experienced one or more adverse
events. Table 11 shows that the most common
adverse events recorded were diarrhoea and
vomiting, and that these were equally distributed
across treatment groups.

Serious adverse events

Five children were admitted to hospital because of
serious adverse events (SAEs) during the course of
their study involvement: one in the paracetamol
group, three in the ibuprofen group and one in the
combined treatment group.
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SAE1l

This child was admitted to hospital and treatment
allocation unblinded at the request of the on-call
paediatrician. A chest radiograph confirmed right
upper lobe consolidation consistent with a right
upper lobe pneumonia. The child was prescribed
amoxicillin and discharged after an overnight
hospital stay. The child stayed in the study until
day 5 and none of the study team were unblinded.
Two independent clinicians assessed the SAE and
decided that the SAE was not caused by study
participation or the study medication.

SAE2

This child was admitted to hospital with a
suspected lower lobe pneumonia. The diagnosis
was confirmed and the child was discharged from
hospital after an overnight stay and was prescribed
oral penicillin. The child continued with the trial to
day 5. Two independent clinicians assessed the SAE
and decided that the SAE was not caused by study
participation or the study medication.

SAE3

The child was hospitalised and referred

to a respiratory registrar with a presumed

lower respiratory tract infection secondary to
bronchoscopy. The child was diagnosed as having
bronchiolitis and was monitored and discharged
after 3 days in hospital. The child continued with
the study to day 5. Two independent clinicians
assessed the SAE notes and decided that the SAE
was not caused by study participation or the study
medication.

SAE4

The child was hospitalised with a suspected severe
upper respiratory tract infection or Henoch-
Schonlein purpura. The patient was diagnosed
with viral/streptococcal upper respiratory tract
infection. The child continued with the study to
day 5. Two independent clinicians assessed the SAE
and decided that the SAE was not caused by study
participation or the study medication.

SAES

The child was hospitalised and diagnosed as having
bronchiolitis. The child was discharged after two
nights in hospital. The child continued with the
study to day 5. Two independent clinicians assessed
the SAE and decided that the SAE was not caused
by study participation or the study medication.
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Economic evaluation
Resource use

The mean resource use per child over the 5-day
follow-up period is given in Table 12. Eighty

per cent of children (123) had no primary care
contacts, with the remaining 30 having a mean
number of contacts of just fewer than 3. The
majority of these (52%) were face-to-face at the
surgery, 14 (16%) were with an out-of-hours service,
and the rest were either telephone consultations

or with a variety of other primary care providers
such as walk-in centres or NHS Direct. Children
receiving paracetamol had the fewest face-to-

face consultations though most overall, but there
was no significant difference in the total use of
primary care across the three groups. Thirty-

six prescriptions were issued (excluding two for
medicines that had been provided in the study).
Most (81%) were for antibiotics. One hundred

and thirteen over-the-counter preparations were
purchased for 46 children. Sixty-two (55%) were
paracetamol or ibuprofen; 29 (47%) of these were
bought in the first 48-hour period when study
medicines were provided, of which 24 (83%) of
these were for the active ingredient being provided.
Five children spent some time in hospital. Ninety-
two days of work were lost due to the illness though
only 48 (31%) parents reported having time off, of
whom 21 (44%) reported a direct loss of earnings.
Nine (6%) parents incurred out-of-pocket expenses
for sibling or other dependant care because of the
child’s illness.

Cost analysis

The mean cost per patient, by group, at 48 hours
and day 5 is given in Table 13. Around 60% of all
NHS costs are accounted for by GP appointments,
and accident and emergency was the second largest
contributor. Personal costs were dominated by loss
of income. At 48 hours the combined therapy was
cheaper than both monotherapies from the NHS
perspective, though most expensive from the point
of view of parents. By day 5, this group remained
cheapest to the NHS and was also cheapest for the
parents; the greater expenditure on medication was
offset by lower travel costs (because of less health
service use) and less time off work.

Cost-effectiveness
analysis at 48 hours

In Table 14 we show the incremental costs
and benefits at 48 hours. Cost is expressed as
incremental mean cost per child by group; benefits
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are expressed as the proportion of children in
each group returning to ‘normal for that child’
(based on combining temperature, discomfort,
activity, appetite and sleep). The incremental
cost-effectiveness ratios (ICERs), comparing each
treatment group with each of the other two, are
expressed as cost per extra child returning to
‘normal for that child’. From the perspective of

the NHS, the dual therapy is cheaper but less
effective than either of the two monotherapies,
and paracetamol alone is more expensive but more
effective than ibuprofen alone. The ICERs all fall
in the south-west quadrant of the cost-effectiveness
plane. From the parent perspective, paracetamol
and ibuprofen together is more expensive and

less effective than either of the single treatments.
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FIGURE 10 Mean temperatures over 24 hours discarding temperatures below different levels. (a) Temperatures below 35.5°C
disregarded. (b) Temperatures below 34.0°C disregarded. (c) Temperarures below 34.5°C disregarded. (d) Temperatures below 35.0°C

disregarded.

Ibuprofen alone is cheaper but less effective
than paracetamol alone. The level of uncertainty
around the ICERs is shown by the bootstrapped
replications shown on the cost-effectiveness
planes in Figure 12. All replications fall in all four
qguadrants for all comparisons, suggesting that
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there is little evidence that any treatment choice

is more cost-effective than any other. This is
reinforced by the cost-effectiveness acceptability
curves in Figure 13, in which the probability of one
treatment being more cost-effective than another is
shown. None of these probabilities reaches 50%.
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FIGURE 11 Treatment group mean temperatures disregarding temperatures below different levels. (a) Paracetamol treatment group.
44 (b) Ibuprofen treatment group. (c) Paracetamol and ibuprofen treatment group.
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TABLE 11 Adverse events experienced by children (number of children)

Adverse effect Paracetamol Ibuprofen Paracetamol plus ibuprofen
Diarrhoea 10 9 12

Vomiting 6 3 2

Rash 2 2 1

Cough 2 0 1

Cold to touch 0 3 2

Cost consequences: 48
hours and day 5

In Table 15 we compare the costs and outcomes

of each treatment regime with each of the other
two. This includes cost to the NHS and to parents
of all five outcomes of temperature, discomfort,
activity, appetite and sleep at both time points of
48 hours and 5 days. Temperature is expressed as
the difference in mean temperature between the
groups over the time period; discomfort, activity,
appetite, and sleep are expressed as odds ratios
of ‘normal’ compared with ‘not normal’. The
proportion of children per group who returned to
‘normal for that child’ is also given.

At 48 hours ibuprofen alone outperforms
paracetamol alone on all outcomes separately
(though not when combined) and is cheaper to
parents and the NHS. It also performs well against
the combined therapy, though it is slightly more
expensive to the NHS. There is no clear pattern

in the comparison of the combined therapy with
paracetamol alone. At 5 days the combined therapy
is more favourable than either monotherapy in
terms of cost and temperature, though less so

for the other outcomes. There is no evidence of

a difference between the two single treatments.
The confidence intervals around the incremental
costs and outcomes indicate only weak evidence in
support of these results.

Sensitivity analysis

Table 16 gives the results of the sensitivity analysis.
If the study medicines had been prescribed, rather
than bought over the counter, costs to the NHS
increase, but by less than the associated decrease in
parent costs. The increase in NHS costs is greatest
for the combined therapy group though this is still
the cheapest treatment option for the NHS at day
5. Parents of 45 children (29%) would have used
fewer bottles of medicine if they had dosed by age
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(as per the instructions on the bottle) rather than
by weight (as in this study). Around half (51%) were
in the paracetamol only group though the cost
impact is greatest in the combined therapy group
because of having to purchase two medicines,

and because ibuprofen is more expensive than
paracetamol.

Secondary care costs include inpatient care,
ambulance use and travel cost for families. These
are estimated at day 5 only as the episodes of care
generally spanned the whole period. Of the five
children who received secondary care, one was in
the paracetamol only group, one in the combined
treatment group, and three were in the ibuprofen
only group. This is reflected in the cost estimates,
which increase by about £20 per hospitalised child
per group (i.e. about £1000 per hospitalisation).
There is no evidence that any of these adverse
events were related to the medication the child
received, and the combined therapy remains the
most attractive choice for the NHS and parents.

Natural history of fever

Table 4 shows that 37% of children were diagnosed
with a ‘non-specific viral infection’, 28% with a
respiratory tract infection, 16% with otitis media
and 20% with ‘other’ diagnoses. As expected, Table
5 and Table 17 show that fever and associated
symptoms resolve in increasing numbers of
children with time. Overall, 26% of children
‘recovered’ (or were back to ‘normal for that child’)
by 48 hours and 36% by day 5. Discomfort and
activity levels normalised before sleep or appetite.
Table 17 also shows that increasing numbers of
children were being treated with antibiotics as

the study progressed, with the highest proportion
(45%) being seen at day 5. By this time only a few
(8%) were being treated with over-the-counter
antipyretics.
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TABLE 12 Mean resource use per episode per patient: day 5 follow-up

Item of resource use

Primary care consultations at the surgery
Primary care telephone consultations
Out-of-hours consultations

Other primary care consultations
Prescribed medication (number of items)

Over-the-counter medication (number of
items)

Accident and emergency visits

Inpatient hospital stays (number of nights)
Ambulance use (number of journeys)
Days off work (number of days)

Loss of income (proportion of parents
incurring a cost)

Child care cost (proportion of parents
incurring a cost)

SD, standard deviation.

Paracetamol

Mean number
(SD)

Ibuprofen

n

Paracetamol and
Ibuprofen

Mean number

(SD)

0.300 (0.505)
0.060 (0.240)
0.100 (0.100)
0.240 (0.517)
0.360 (0.631)

0.100 (0.416)
0.122 (0.600)
0.060 (0.314)
0.768 (1.439)
0.192 (0.398)

0.077 (0.269)

]

Mean number
(SD)

TABLE 13 Mean (SD) cost per patient (£), by group at 48 hours and 5 days

48 hours
Paracetamol
alone
NHS costs n=>51
Primary care doctor 6.15 (15.41)
consultations
Primary care nurse 0.00 (0.00)
consultations
Other primary care 2.03 (7.29)
consultations
Total primary care cost ~ 8.18 (17.26)
Accident and emergency 2.78 (13.92)
Prescribed medication 0.37 (1.00)

Total NHS cost 11.33(23.18)

Parental costs n=47
Travel cost 0.31(1.04)
Over-the-counter 2.52(0.29)

medication

Other out-of-pocket
expenditure

21.03 (62.18)

Total parental costs 23.86 (62.20)

SD, standard deviation.

51 0.235 (0.513) 50
52 0.077 (0.269) 50
52 0.154 (0.500) 50
52 0.192 (0.192) 50
52 0.269 (0.564) 50
52 0.442 (0.725) 50
51 0.039 (0.196) 50
51 0.020 (0.140) 49
51 - 50
52 0.596 (1.116) 49
52 0.096 (0.298) 52
52 0.038 (0.194) 52
Paracetamol

Ibuprofen plus
alone ibuprofen
n=>52 n=>51
3.99 (10.67)  6.48(13.36)
0.15 (1.11) 0.00 (0.00)
0.00 (0.00) 0.00 (0.00)
4.14 (11.16)  6.48(13.36)
4.10 (21.84) 1.39 (9.94)
0.25 (0.85) 0.29 (0.86)
8.49(29.13)  8.16 (16.36)
n=49 n=47
0.02 (0.08) 0.21 (0.74)
4.13 (0.00) 6.75 (0.68)

16.44 (58.50)

20.60 (58.52)

18.10 (51.64)

25.07 (51.60)

Day 5

Paracetamol
alone

n=50
12.10 (28.30)

0.58 (4.09)
3.55 (9.37)

16.23 (34.11)
2.84 (14.05)
0.56(1.27)
19.63 (38.11)

n=45
0.70 (1.56)
3.69 (1.61)

21.97 (63.41)

26.35 (63.37)

52 0.423 (0.605)

52 0.038 (0.194)

52 0.058 (0.196)

52 0.039 (0.196)

52 0.192 (0.444)

52 0.519 (0.852)

52 0.038 (0.194)

52 0.077 (0.555)

52 0.019 (0.139)

52 0.442 (0.802)

52 0.115 (0.323)

52 0.058 (0.235)

Paracetamol

Ibuprofen plus
alone ibuprofen
n=49 n=>51
10.38 (18.17) 10.23 (14.67)
0.16 (1.14) 0.00 (0.00)
0.00 (0.00) 0.36 (2.60)
10.54 (18.42) 10.59 (15.16)
7.24 (29.86) 2.78 (13.92)
0.58 (1.43) 0.55 (1.63)
18.36 (40.26)  13.92 (23.17)
n=42 n=43
0.29 (0.77) 0.35 (0.89)
4.74 (1.44) 8.03 (2.36)

24.83 (90.81)

29.90 (90.68)

15.64 (46.74)

24.02 (46.36)
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TABLE 14 Cost-effectiveness at 48 hours: incremental mean costs and benefits

Paracetamol
plus Paracetamol Ibuprofen
ibuprofen vs plus ibuprofen alone vs
Paracetamol Ibuprofen Paracetamol paracetamol vs ibuprofen paracetamol
alone alone plus ibuprofen alone alone alone
NHS perspective (n=154)
Mean (SD) total ~ 11.33(23.18)  8.49 (29.13)  8.16 (16.36)
cost (£)
Incremental cost -3.16 -0.33 -2.84

(95% Cl) (£)

Proportion
(SD) of children
returning to
‘normal for that
child

Incremental
benefit (95% ClI)

Cost per extra
child returning to
‘normal for that
child’

0.275 (0.451)

Parent perspective (n=143)

Mean (SD) total ~ 23.86 (62.20)
cost (£)

Incremental cost
(95% CI) (£)

Proportion
(SD) of children
returning to
‘normal for that
child’

Incremental
benefit (95% ClI)

Cost per extra
child returning to
‘normal for that
child’

0.298 (0.462)

Cl, confidence interval; SD, standard deviation.

0.269 (0.448) 0.235 (0.428)

20.60 (58.52) 25.07 (51.60)

0.286 (0.456) 0.234 (0.428)

(-11.05 to 4.72)

(-9.59 to 8.93)

(-13.14 to 7.46)

-0.039 (-0.212  —0.034 (-0.205  —-0.005 (-0.181
t0 0.134) t0 0.137) t0 0.170)
£80.70 £9.62 £537.65
1.20(-22.20t0  4.47 (-17.90t0  —3.27 (~27.70
24.60) 26.90) to 21.20)
-0.064 -0.052 -0.012
(-0.246,0.119)  (-0.231,0.128)  (-0.198, 0.174)
£-18.87 £-86.55 £268.78

a Based on complete cases: proportions vary by perspective due to missing data.

As described, there were five children (3%)
admitted to hospital, two with pneumonia, two
bronchiolitis and one with a severe but unidentified
‘viral illness’. No child was admitted with
meningitis and none died.

Other results
Blinding

The success of blinding was assessed at the 48-
hour nurse visit, when parents were asked to
guess treatment allocation. Taking any ‘I don’t

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

know’ responses to either medicine as failure to
guess correctly, 16 (31%), 17 (33%) and 9 (17%)
of participants in the paracetamol, ibuprofen and
combined treatment groups, respectively, guessed
their allocation correctly, compared with the 33%
expected by chance. Excluding all ‘I don't know’
responses, increased these percentages to 50% of
32, 53% of 32 and 43% of 21 parents respectively.

Medicine tolerability

Parents were asked to record how each dose of
medicine was swallowed by the child. All children
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48 hours

Paracetamol Paracetamol
plus plus
ibuprofen vs  ibuprofen vs
paracetamol ibuprofen
alone alone

Incremental mean (95% CI) cost per patient (£)

TABLE 15 Cost consequences matrix: incremental costs and outcomes at 48 hours and day 5

NHS costs -3.16 (-11.0  -0.33(-9.6,
to 4.7) 8.9)

Personal costs 1.20 (-22.2to 4.47 (-17.9,
24.6) 26.9)

Outcomes

Temperature: adjusted 0.21(-0.20to 0.23(-0.18to

difference in mean 0.61) 0.64)
temperature (°C)

Discomfort: odds ratio 1.33(0.49t0 0.89(0.32to
of ‘well’ compared with ~ 3.56) 2.43)
‘unwell’

Activity: odds ratio of 0.67 (0.26to  0.40 (0.13 to

‘well/normal’ compared  1.70) 1.20)
with ‘unwell/not normal’

Appetite: odds ratio of 1.08(0.41to  0.80(0.30to
‘well/normal’ compared  2.84) 2.01)
with ‘unwell/not normal’

Sleep: odds ratio of 0.84(0.34to  0.56 (0.22to
‘well/normal’ compared  2.07) 1.40)
with ‘unwell/not normal’

Difference (95% ClI) in
proportion of children
returning to ‘normal for
that child’ (n=156)

~0.06 (~0.23
t0 0.11)

~0.04 (-0.22
t0 0.13)

Cl, confidence interval.

received their first dose of medication in the
presence of the research nurse at the baseline
visit. Table 18 shows that the trial medicines were
tolerated well by the children and there was no
difference in tolerability between the placebo or
active medicines.

Relationship between
temperature and discomfort

Given our lack of power to determine treatment
effects on fever-associated symptoms, we conducted
an exploratory analysis to investigate the
relationship between temperature and discomfort,
using a repeated measures regression analysis. Table
19 shows that children recording higher mean
temperatures (standard nurse- or parent-measured
digital axillary thermometry) also recorded higher

Day 5

Paracetamol  Paracetamol
Ibuprofen plus plus Ibuprofen
alone vs Ibuprofenvs  ibuprofenvs alone vs
paracetamol paracetamol ibuprofen paracetamol
alone alone alone alone
-2.84(-13.1 -571(-18.1 -4.44(-174  -1.27(-16.9
to 7.5) 10 6.7) to 8.5) to 14.4)
-3.27 (277 -2.33(-26.0 -5.88(-36.8  3.55(-29.6 to
to0 21.2) to 21.3) to 25.1) 36.7)
-0.02(-0.46  -0.14(-0.51  -0.08(-0.45 -0.06 (-0.45
to 0.41) t0 0.22) to 0.28) to 0.34)
1.50 (0.53, 0.45(0.13to0  0.75(0.24to  0.60 (0.15 to
4.26) 1.59) 2.34) 2.39)
1.68(0.60to 0.30(0.08to 0.45(0.14to  0.66 (0.15to
4.67) 1.10) 1.49) 2.99)
1.39(050t0 1.16(0.45t0 1.07(0.42to  1.10(0.40to
3.82) 2.94) 2.73) 2.91)
149 (0.57to 0.64(0.25to0 1.09(0.44to  0.59 (0.17 to
3.92) 1.62) 2.71) 1.35)
-0.02(-0.20  -0.04 (-0.23 0.04 (-0.15t0 -0.08 (-0.27
to 0.16) to 0.15) 0.23) t0 0.11)

levels of discomfort across the nine symptom diary
time points when both were measured. Across

all time points, children who had no discomfort
compared with ‘not quite normal’, ‘some pain/
distress’ and ‘crying/very distressed’ had mean
temperatures of 36.4°C, 37.2°C, 38.1°C and 38.3°C
respectively. Table 20 shows that the difference

in temperature (adjusted for treatment, age, use

of antibiotics and fever duration) across all time
points was associated with different discomfort
categorisations and that higher levels of discomfort
are associated with higher temperatures.

Using the symptom diary
Acceptability

The symptom diary proved very acceptable to
parents, reflecting in large part the time and
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Paracetamol + ibuprofen vs paracetamol

(a) NHS Perspective
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Paracetamol + ibuprofen vs paracetamol

(d) Parent Perspective

0.3 0.4

0.2

Proportion of children returned to ‘normal for that child’

Paracetamol + ibuprofen vs ibuprofen

(e) Parent Perspective
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Proportion of children returned to ‘normal for that child’

Ibuprofen vs ibuprofen

(f) Parent Perspective

£201
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—03

—0.4

Proportion of children returned to ‘normal for that child’

FIGURE 12 Cost-effectiveness planes comparing cost with proportion children ‘normal’ at 48 hours.
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FIGURE 13 Cost-effectiveness acceptability curves for NHS and parent perspectives at 48 hours. (a) NHS perspective. (b) Parent

perspective

TABLE 17 Treatment and recovery experience of all children

Paracetamol plus

Paracetamol Ibuprofen ibuprofen

Recovered (n) at 24 hours 4 9 7
Recovered (n) at 48 hours 15 14 12
Recovered (n) at day 5 21 17 19
Antibiotic use (n)

At baseline 14 15 17

At 24 hours 24 14 15

At 48 hours 21 19 20

At day 5 23 23 24
Antipyretic (n) use at day 5 4 5 3

Total (%)
20 (13%)
41 (26%)
57 (36%)

46 (29%)
53 (35%)
60 (38%)
70 (45%)
12 (8%)
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TABLE 18 Medicine tolerability

How easy first dose of medicine swallowed

Paracetamol

Easy 40
OK 10
Difficult 2
Ibuprofen

Easy 36
OK 11
Difficult 5

Paracetamol (n)

Ibuprofen (n)

TABLE 19 Mean temperature (°C) at nine time points by discomfort level

Symptom diary time points (hours)

Discomfort category 0 2 4

‘No discomfort’ 38.3 36.7 36.4
‘Not quite normal’ 38.5 36.6 36.9
‘Some pain/distress’ 38.8 371 38.0

‘Crying/very distressed’ 38.4 36.8 38.1

16

43 42
9
1
41 37
10
5

24 32 40 48 Day 5

36.3 36.3 36.4 36.3 36.3 36.1

36.
37.
37.

9 36.6 36.9 36.8 36.8 36.3
9 38.2 375 36.7 37.3 38.1
9 395 38.2 385 - 38.5

TABLE 20 Regression model for the relationship between mean temperature and discomfort at symptom diary time points

Comparison of discomfort scale categories

‘Not quite normal’ vs

Outcome ‘no discomfort’

Adjusted difference (°C) 0.83

95% confidence interval 0.55-1.07

trouble taken to ensure that parents understood
what it was for and how to complete it correctly.
The study nurses became adept at identifying
families in which completion was likely to be
problematic unless explanations were repeated
and measures taken to overcome problems — for
example tailoring how the times were presented
(for data purposes 24-hour clock, for parental

purposes writing day and time in full if necessary).

Symptom diary — missing data

The missing data were evenly distributed across
each arm of the trial and were minimal at the
key time points of 4, 24 and 48 hours, with,
respectively, 1%, 0.6% and 1.1% of data points

‘Some pain/distress’ vs ‘no

‘Crying/very distressed’ vs ‘no

discomfort’ discomfort’
1.73 1.95
1.36-1.96 1.40-2.34

being missing at these times. Although the majority

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

of symptoms entries were completed, additional
entries such as GP visits and other measures
taken to cool the child were more likely than the
symptom levels to be left blank until the nurse
visited. Owing to the limited time delay (visits at
24 and 48 hours) these could be completed with
reasonable certainty. Parents occasionally found it
difficult to decide which category best described
their child’s symptoms, a common problem when
applying scales such as these in any situation, but
the nurses were able to help explain the scales.

Value of the symptom diary

as a monitoring device

The symptom diary proved invaluable during the
study as a means of detecting protocol deviations,

Paracetamol plus ibuprofen (n)

53



54

Results

especially with respect to the administration of
the study drugs. Moreover, parents found the
diaries useful and reassuring for monitoring their
child’s recovery. Most importantly, over frequent
dosing was detected, a problem that is likely to
occur in practice when both drugs are being used
by parents. By monitoring entries on a frequent
basis, such errors could be detected early (within
24 hours) and the opportunity taken to educate the
parents about the dosing and to prevent dosing
exceeding safe limits. This was as important for
the family’s use of these drugs after the study as

it was for the integrity of the data. Such events
were uncommon, but serve as a reminder of

how complicated dosing regimes are open to
misinterpretation even when highly regulated and
well supported.

The data in Table 21 illustrates two points. First,
in the first 24 hours, parents administered the
minimum intended doses of paracetamol or
placebo (four doses) to 42-65% of children and

of ibuprofen or placebo (three doses) to 71-75%

of children. This suggests that three times daily
dosing is superior or more likely to be adhered

to than four times daily dosing and may have
contributed towards greater ibuprofen efficacy. This
pattern was unaltered if the cut-off of 24 hours

is brought forward by 20 minutes to ensure that

the last included dose is likely to have had some
antipyretic effect.

The second point is that, despite clear spoken

and written direction regarding maximum dosing
recommendations, a proportion of parents

were administering significantly more than the
recommended maximum number of doses (four
paracetamol, three ibuprofen) in 24 hours, in some
cases by an additional two doses. The overuse of
these drugs may be even worse in the community,
where parents who are advised to alternate the
drugs struggle without close supervision to use the
different dosing regimes correctly.

TABLE 21 Doses of paracetamol, ibuprofen or placebo given in the first 24 hours

Within 24 hours

Doses given Paracetamol
Paracetamol
First dose 52
Second dose 52
Third dose 48
Fourth dose 34
Fifth dose 6
Total doses 192
Percentage of children receiving four 65.4
doses of paracetamol
Ibuprofen
First dose 52°
Second dose 51°
Third dose 38P
Fourth dose 7P
Fifth dose -
Total doses 148
Percentage of children receiving three 73.1

doses of ibuprofen

a Placebo ibuprofen.
b Placebo paracetamol.

Paracetamol plus

Ibuprofen ibuprofen Total
528 52 156
49 51 152
442 47 139
242 22 80
3 4 13
172 176
46.2 42.3
52 52 156
48 50 149
39 37 114
4 7 18
- 2 2
143 148
75.0 71.2
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Protocol deviations

Delayed 48 hour and day
5 follow-up contacts

Owing to bank holidays, staff sickness or working
parents, the 24-hour and 48-hour visits were
replaced by telephone calls in the case of two
and 39 children respectively. The day 5 follow-
up telephone call was carried out retrospectively
in nine cases, but no later than 7 days after
randomisation. When a visit or follow-up call was
carried out after the designated time, the parent
completed the symptom diary retrospectively.

Unblinding

Four children were unblinded from the trial
medication during the study. One was unblinded
following a request from the child’s GP because
the child’s parent wanted to know what medication
the child had received as the child’s condition

had deteriorated. One was unblinded following a
parent request, as there was concern as the child
was vomiting and had a high temperature. Both

of these cases of unblinding occurred within the
first few months of the trial and, as the study

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

progressed, there were fewer requests. Two children
were unblinded during the course of an SAE. In
both cases unblinding was requested by hospital
clinicians. In the case of these children, all of the
research team remained blind to the treatment
group and in one case all of the research team was
unblinded.

Intervention withdrawals

One child stopped receiving the study medicines
at 24 hours as the parent wanted to administer
paracetamol. However, the parent completed data
collection up to the follow-up telephone call at day
5.

Data quality

Data quality was assessed by double data entry
according to the data quality SOP (see Appendix
28). There was a 2% overall disagreement error
rate on all symptom diary data entries and a 1%
error rate for CRF data entries. Disagreement for
selected baseline and all primary outcome data was
overcome by referring to the CRF.
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Chapter 4
Discussion and conclusions

Clinical effectiveness
Summary of main results

We found strong evidence of faster and more
prolonged time without fever in the first 4

hours favouring the use of both medicines and
ibuprofen over paracetamol. In the first 24 hours,
there was strong evidence of more time without
fever favouring the use of both medicines over
either monotherapy. There was a suggestion that
ibuprofen might be the most effective treatment for
reducing fever-associated symptoms, particularly at
24 hours, but we found no evidence of differences
in fever-associated discomfort at 48 hours or at
any other secondary time point. There appeared

to be no difference between treatment groups in
the frequency of adverse effects or the tolerability
of the medicines. Despite the research nurse
supervision, a number of children received more
than the recommended number of medicine doses
in 24 hours.

Comparison with
previous research

As summarised in Chapter 1, we are aware of

four studies that have investigated the relative
effectiveness of two versus one antipyretic
medicines.*®5! To our knowledge, our study was
the first to compare the effects of two antipyretics
versus single-agent antipyretics using maximum
licensed doses over a 48-hour period in children
recruited from and managed in the community.
This study is one of only two studies® to investigate
the treatment effect of two medicines on fever-
associated discomfort. Previous studies have
recruited from secondary care,**5! investigated the
effects of single doses***! and not used continuous
thermometry. To our knowledge, continuous
thermometry has been used only once previously
for 4 hours in a trial comparing paracetamol with
physical methods.®2

The finding that ibuprofen is more effective than
paracetamol in the first 4 hours is consistent with
the literature.*® We are not surprised that the
antipyretic activity of ibuprofen develops faster (by
27 minutes) than that of paracetamol, even though
previous studies have shown that time to maximum

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

antipyresis is lower for paracetamol than for
ibuprofen (133 versus 183 minutes respectively).3?
This is because other studies measured time to
maximum reductions in temperatures, not the
more clinically meaningful time to achieving
antipyresis.

Strengths and weaknesses

The main strengths of our study are its internal
validity (concealed randomisation, blinding of
children, nurses and investigators to allocation and
minimal data attrition) and the use of continuous
thermometry for 24 hours to generate the time
without fever outcome. As discussed on p.10, the
duration of continuous thermometry was long
enough to enable a fair comparison between
antipyretic agents with differing times to maximum
antipyretic effect and to measure the effects of
multiple doses.®?

We are aware of five potential weaknesses. First,
there was no placebo-only group, our data cannot
inform the decision regarding whether or not to
use antipyretics. Our design was deliberate as we
did not think parents would be willing to allow
children to participate in a trial with a placebo-
only group. Indeed, 81% of parents exiting the
PITCH study said that this was the case. That
said, three previous studies have shown that both
paracetamol and ibuprofen are more effective than
placebo,*44192and one that paracetamol is more
effective than unwrapping for the relief of fever.®?

Second, the recruited sample did not give sufficient
power to detect plausible treatment effects for
discomfort. However, an exploratory analysis

did show an association between discomfort and
temperature, suggesting that, with adequate power,
the effects on symptoms might have followed those
of temperature.

Third, an axillary temperature of 37.8°C might
not be regarded as denoting fever. As there is

no agreed definition of fever or how to measure
temperature,*® temperature selection was to some
extent arbitrary. For example, a lack of agreement
between temperature measured using different
thermometer types and at different sites means
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that an axillary temperature of 37.8°C could
represent a rectal temperature of as high as
39.7°C.1%% Temperature is such a dynamic variable
that, although many children did not meet our
criterion for temperature before randomisation,
most were already being treated for a febrile

illness and their parents and doctors thought that
treatment with up to two drugs was warranted. The
mean temperature at baseline was 38.5°C (Table

5), a temperature at which 90% of doctors and
70% of nurses would recommend treatment,*® and
most of the children were unwell with febrile illness
affecting their comfort, appetite, activity and sleep.

Fourth, the success of blinding was assessed

at the 48-hour nurse visit by asking parents to
guess which drugs were active. Overall, the 153
parents who responded were not able to guess
treatment, but the 83 who expressed a definite
opinion did identify allocation more often than
would be expected by chance. Although we carried
out blinded taste tests and volunteers could not
distinguish placebo from active drugs, some
parents may have been better able to do so because
they had more time to compare study drugs with
known products in the home as well as observing
their children’s responses to treatment. Although
this could have influenced the parental recording
of the discomfort outcome, we do not see how it
could influence the outcome of time without fever.

Finally, given the recruitment challenges, it is
possible that our sample was not representative
of the general population. For example, we do
not know how the possibility of receiving either
or both medicines affected parental consent for
children with more or less severe illnesses, or of
those with prior preferences for medicine type.
However, given that most difficulties were due to
children being insufficiently pyrexial, we do not
believe the randomised children are likely to differ
substantially from the general population.

Clinical implications
of this research

For health-care professionals and parents

It is good practice for parents, nurses and doctors
who have made the decision to treat young children
unwell with fever to use the minimum number

of medicines.?? While other studies have shown

that paracetamol is superior to placebo,*451%2 gur
study suggests that parents wishing to provide
faster and more prolonged fever relief in the

first 4 hours should use ibuprofen in preference

to paracetamol. Similarly, where symptoms are

expected to last at least 24 hours (the majority of
children with fever), parents wanting to maximise
the time without fever should consider the relative
risks (inadvertently exceeding the maximum
recommended dose) and benefits (an additional
2.5 or 4.4 hours without fever) of alternating both
medicines in preference to using ibuprofen or
paracetamol alone. Pragmatically, although our
trial design does not specifically address this, we
speculate that, if a child remains unwell after a
first dose of ibuprofen, subsequent alternation of
both medicines for 24 hours will be more effective
than either monotherapy. This is supported

by the Nabulsi study,** which complements the
evidence from our study in two ways. First, the
medicine doses used were the same and, second,
it randomised children receiving ibuprofen at
baseline to receive paracetamol or placebo at 4
hours. Its results were consistent with PITCH,
finding that more children receiving paracetamol
were afebrile between 6 and 8 hours than in the
placebo group. However, the complexity of using
two medicines over a 24-hour period is more likely
to lead to inadvertently exceeding the maximum
recommended dose and, conversely, the simpler
thrice-daily dosing of ibuprofen may contribute
to its superiority over paracetamol. Irrespective
of how doses are determined, we believe that, to
minimise inadvertently exceeding the maximum
recommended dose, multiple blank charts for
parents to record when and how much medicines
have been given should be supplied with all
medicines.

Comments about the intervention

These medicines are usually dosed by age in the
community in the UK, though in other countries
(e.g. the US) the medicine bottles contain dosing
advice by both age and weight. However, we
recognise that calculating medicine doses by
weight means that our results inform primary
and secondary care practice more than that in
the home. We decided against a ‘dose by age’
regimen for two reasons. First, ‘dose by weight’
calculations have been advocated in the Children’s
National Service Framework™ because they are
more appropriate than ‘dose by age’, particularly
for children at the extremes of weight and close to
age boundaries, who could be receiving as much
as 50% more or less paracetamol and 100% more
ibuprofen (see Figure 2 and Figure 3). Thus, we
wanted to avoid under/overdosing children who
were heavy/light for their age. Second, given this
and the dose presentations in the BNFC,* we
believe that more medicines for children will be
administered by weight in the future. However,
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we think that two steps are needed before parents
can routinely use weight to determine dose in the
home. First, studies should investigate the safety
implications of any differences between estimates
of children’s weights measured by parents using
domestic scales (or recently recorded weights

in parent-held children’s health records) and
those measured by professionals using paediatric
scales. Second, manufacturers and suppliers of
antipyretics should consider routinely including
dose by weight tables and have investigated the
accuracy with which they are followed by parents.

The pragmatism of the intervention changed with
time, moving from the efficacy end of the spectrum
in the first 4 hours, when parents were observed

to give their children the first medicine doses, to
effectiveness in the second 24 hours, when the
medicines were used unobserved in response to
the child’s symptoms. This could, in part, explain
the lack of observed effects on discomfort and the
other fever-associated symptoms at 48 hours. Our
data also show that a higher proportion of children
received the full three doses of ibuprofen than
received the maximum four doses of paracetamol,
which could have contributed to the superior
effectiveness of the former.

Minimising adverse effects

None of the five SAEs recorded in our trial was
related to the trial medicines or study design.

For parents to use the interventions safely, we
recommend that the same exclusion criteria as

in the trial are followed. All children should be
screened for medicine intolerances or allergies,
and clinicians will need to give individualised
advice regarding medicine suitability for children
with underlying medical conditions that could be
worsened by the medicines.®34 Recent case reports
of children given NSAIDs, many of whom were
fluid depleted and went on to develop renal failure,
highlight the concerns about giving ibuprofen to
dehydrated children.®>® Fortunately, given the
high frequency with which the study medicines

are currently used in the community, these case
reports suggest that such serious effects, if due to
the study medicines, are rare. Nonetheless, there
are particular concerns about possible interactions
between paracetamol and ibuprofen, because
ibuprofen inhibits the production of glutathione

in the kidney, which detoxifies renal paracetamol
metabolites.®® Thus, ibuprofen should not routinely
be given in the community to children with clinical
features of dehydration or those weighing less than
7kg.** We did not exclude children with asthma as
there is good evidence that ibuprofen is no more
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likely to exacerbate asthma than paracetamol,”
although more care may be needed for ibuprofen-
naive children with asthma.

Guideline development

We agree with the NICE fever guidelines that
antipyretics should be used only when children
have fever associated with other symptoms,??
although further research is needed to establish
the effectiveness of antipyretics for the relief of
these symptoms. However, we believe that the
guidance regarding the use of two medicines need
not be so cautious now that there is good evidence
of superiority for two medicines over one for
increasing time without fever over 24 hours.

Cost-effectiveness
Summary of main results

The results of the economic analysis, which
assumed that patients bought all study medicines
over the counter, indicate that the combined
therapy was cheaper than either paracetamol or
ibuprofen from the NHS perspective. It was the
most expensive option for parents at 48 hours, but
by day 5 this treatment regime was also cheapest
for parents because lower travel costs and less time
off work compensated for the greater expenditure
on medication.

Comparison with
existing literature

Although there are no published economic
evaluations comparing single and dual therapy for
childhood fever, we can assess the face validity of
the results of our economic analysis by looking at
the cost of illness. In this study, the mean cost of an
episode of illness over 5 days was £38 to the NHS
(allowing for the cost of the initial consultation)
and £27 to parents and carers. A recent cost of
illness analysis estimated the cost of an episode of
childhood cough to be £25 to the NHS and £15 to
parents.’** Fever resulted in greater use of health-
care resources across the board, the difference
being most marked in the use of accident and
emergency and out-of-hours care, the purchase

of over-the-counter medication and the effect on
parental time off work.

Strengths, weaknesses
and implications

The economic evaluation benefited from being
part of a well-conducted randomised controlled
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trial. Data collection and entry were carried out

in a thorough way and checked rigorously. The
data quality was also enhanced by the method of
collection, i.e. the research nurses dealing with the
parents face-to-face or by telephone. Using this
method, any misunderstandings or ambiguities
could be resolved immediately and thus reduce the
number of missing items or spurious entries.

Owing to the recruitment challenges, we were
unable to achieve our original target sample size.
This impacted on interpretation of the cost data
and some of the outcome data as the study was
eventually powered to detect clinical differences
solely in the time spent without fever. This
outcome was measured at 4 hours and 24 hours,
but cost data were not collected for this short time
period. We were underpowered with respect to the
outcomes measured or reported at 48 hours and 5
days, when cost data were collected.

The cost-effectiveness analysis, conducted at

48 hours, was based on a combined measure of
temperature, discomfort, activity, appetite and
sleep, which we defined as ‘recovered’ (normal for
that child). As these outcomes were affected by the
lack of power, our choice of outcome for the cost-
effectiveness analysis limits its value. None of the
comparisons were able to demonstrate evidence
of differences between the groups in terms of cost-
effectiveness, and it is therefore difficult to draw
strong conclusions from this analysis.

The economic evaluation was intended to enhance
the clinical study by taking a longer-term view and
providing information about costs and benefits
over the whole episode of illness. This time point
was chosen as it was anticipated that by day 5
most children would have ‘recovered’. In fact,

this was not the case; using our strict definition
only 36% children had ‘recovered’ at this point,
mainly because appetite and sleep had not
‘returned to normal for that child’. 1t would seem
that disruption of eating and sleeping patterns
following an illness lasts longer than we originally
hypothesised. However, it is unlikely that these
effects would result in significant further use of
health care as nearly 90% children had a normal
temperature and no discomfort at this point. The
ultimate cost of the episode of illness is unlikely to
be affected to any great extent.

The sensitivity analysis indicates the effect of our
baseline assumptions on the results. The result
looking at dosing by age should be interpreted with
caution as the effectiveness results are for dosing by

weight, which may well have greater effectiveness
than dosing by age. However, the cost estimates
may be closer to the real-life scenario in which
parents buy over-the-counter medication and
follow the dosing regime given.

The main study was designed to detect clinical
differences, and none of the cost comparisons

were able to demonstrate evidence of differences
between the groups. It is therefore difficult to draw
meaningful conclusions from the results, though we
may regard them as indicative. A further weakness
is that, although we were able to estimate the

direct cost to parents of time off work, the data did
not allow us to assign a societal value to that lost
productivity. The economic evaluation provides no
evidence to detract from the clinical implications.
Indeed, though imprecise, the data suggest that
two medicines are likely to be less costly than either
one to both parents and the NHS.

Qualitative studies

Lessons from collaboration
with the QUARTET study

Although the original qualitative study could not
be completed, collaboration with the QUARTET
study provided valuable conclusions from their
observations of communication with parents.
Analysis of the recruitment figures established that
clinician endorsement of the trial was important
to parents and encouraged them to participate.
Information delivery during local recruitment was
identified by the QUARTET study as a potential
area for improvement. Ensuring that the research
nurses approached all parents, even those that they
thought could be challenging to engage with, was
recommended. QUARTET also highlighted that
nurses had a right to ask parents to participate
and were not asking them for a ‘favour’. The
QUARTET study concluded that overall the trial
team worked well together, worked efficiently and
harmoniously and communicated extremely well.

Natural history of fever

Our data show that by 48 hours one-quarter,

and by day 5 around one-third, of children with
fever, the majority of whom were seen in primary
care, were symptom free. Nearly half were taking
antibiotics by day 5, and most were no longer using
antipyretics. Three per cent required hospital
admission. There are no other UK-based studies
investigating the natural history of fever in children
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presenting to primary care with which to compare
our data. One US cohort of children with fever
aged up to 3 months recruited by office-based
paediatricians found that 36% were admitted

to hospital.’®> The higher rates of more severe
illness compared with our study are likely to be
due to a different illness spectrum presenting

to paediatricians as opposed to primary care
clinicians and the younger age group. A large study
of children aged up to 16 years presenting with
any acute, non-trauma-related illness to primary
care in Belgium% found that 0.8% were admitted
to hospital. In a study of pre-school children with
acute cough presenting to UK primary care, we
found that 2% required hospital admission.*” The
proportion of children recovered at day 5 from

the same cohort was around 20%.2% Parents and
clinicians should be aware that, overall, fever is a
relatively short-lived symptom, but may have more
serious prognostic implications than other common
symptom presentations. Specific information
regarding symptom duration and the potential

for hospitalisation may help set realistic parental
expectations.

Recruitment challenges
Summary of main challenges

Recruitment remained a challenge throughout the
recruiting period. One of the main challenges lay
with the nature of fever itself. Fever in children

is often short-lived, a highly incident symptom

of many illnesses, and in the UK its duration is
usually actively curtailed by parents, who wish to
use antipyretics. This had a twofold impact on
parents and the research team. For parents, there
was only a small amount of time to take on board
the trial information and make a decision about
participating. Often, parents declined early on
during discussions due to being unable to take

in the information needed to make an informed
decision. Their ability to decide could also have
been clouded by anxiety about their child’s illness.
For the research nurses, only a small window of
opportunity existed to agree a visit time with
parents, to ensure that children could receive
medicines safely and to randomise the child
because, often, children’s fever subsided quickly.

A lack of clinical equipoise in relation to the
trial’s objectives was also evident. Many parents
had strong feelings that using both medicines

was best for their child and they did not want to
participate in a trial that could not guarantee this.
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Parents often felt that using just one medicine was
not enough and making use of both confirmed
that they were doing the best they could for their
child during their illness. Their lack of clinical
equipoise and prolific use of antipyretics was
sometimes supported by their GP or other health
care professionals, which created a barrier to
recruitment that was difficult to overcome.

Finally, motivating clinicians to refer was difficult
for a variety of reasons. Often, clinicians had little
time when in consultation with parents; some
were unsure of how to introduce the trial and
some simply forgot. Having clinician support for
participation was key to helping improve rates, as
endorsement for the trial by their GP appeared
to be important to parents. Recruitment sites and
their staff were important to the trial, and their
support for the trial’s need and their practical
support by providing referrals and was crucial.
Often ‘research fatigue’ was a problem; many
sites were recruiting to several trials, and keeping
PITCH in their minds was challenging.

Summary of main solutions
to these challenges

As previously discussed, continued review and
reflection of recruitment rates and problems
enabled the team to address issues and provide
workable solutions. One of the major solutions

to recruitment was the introduction of the
community recruitment strategy. This addressed
several problems, the first of which was the
effective removal of parental decline. Only those
families that had an interest in the trial, took

the time to call the hotline and request further
information or participated. Second, this route
enabled parents who had expressed an interest

in the trial previously, but whose children were

not sufficiently pyrexial, to re-enter of their own
accord without the need to contact the NHS or
their GP. This maximised the number of potentially
eligible children coming into contact with the
trial. Third, due to the unpredictability of fever,
and in combination with the research nurses being
available 7 days a week, the community strategy
allowed parents to contact the trial at any time and
at the start of their child’s illness. This enabled the
small window of opportunity to participate to be
widened, which maximised participation.

Further strategies to address the main barriers to
recruitment were implemented throughout the
recruitment period. Restricting referrals to GPs
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only was abandoned and recruitment broadened to
include practice and/or triage nurses; this proved
to be successful. Nurses were often more frequent
referrers of potentially eligible children than GPs.
Letters from their GP surgery informing them that
they could be asked to participate gave parents
more time to consider this and also served as an
endorsement of the trial by the GP. Clinicians

were kept abreast of eligibility criteria and were
regularly reminded of how they could engage with
potentially eligible families and communicate the
trial to them. Much effort was put into making
referrals easier for clinicians and to remind them
to refer regularly. Issues of clinical equipoise were
addressed with clinicians and parents on a regular
basis to encourage consideration to participate.
Communication with parents and clinicians was key
to addressing this problem and other reasons not
to participate or refer.

Lessons learned from the
recruitment process

On reflection of the recruitment period and
practices, many lessons were learnt about the way
in which recruitment was conducted, carried out
and improved. Improvements to the recruitment
rates occurred over the course of the trial, and
the conclusions drawn from these experiences has
implications for future trials. These are discussed
below.

Monitoring and addressing

recruitment issues promptly

Addressing the issue of recruitment challenges
was important in order to identify problems to
recruitment. The original recruitment target of
807 children was ambitious using the one ‘local’
recruitment strategy, even though the recruitment
period was long in duration. It was quickly
established that further strategies were needed in
order to maximise recruitment, and the remote
and community methods were developed and
implemented. Monthly reviews of recruitment
rates and the act of reflecting on recruitment
practices established the issues that needed to

be rectified. Once problems were identified, the
team proposed and discussed potential solutions
in order to ensure that the correct decision was
being made. Monitoring of those solutions was
crucial to establish their effectiveness. Facing up
to recruitment challenges rather than overlooking
them is essential to improving rates throughout the
recruitment period.

Tailoring recruitment strategies
to the trial aims

The three strategies worked well with the nature of
the illness investigated. Fever is an unpredictable
symptom of illness, rather than an illness in its
own right, and because of the numerous illnesses
that can induce fever there are naturally numerous
ways in which fever can be noticed, dealt with

and managed in the community. Having several
strategies to ‘capture’ these ways maximised the
possibility of contact with pyrexial children. Each of
the strategies has its own strengths and weaknesses;
local recruitment was labour intensive, but fostered
excellent relationships with collaborating sites.
Remote recruitment was less labour intensive on
the trial team, but relied heavily on clinicians
engaging with families and referring regularly.
The community strategy reduced the number of
parental declines and captured potential children
not reached via their GP, but was resource intensive
and required promotion. However, it appears that
the interdependent nature of these three strategies
helped to saturate the pool of potential children
and served as a reminder to those who had had
contact previously.

Dedicated recruiting staff

Employing experienced paediatric research nurses
who had experience of and could take a degree

of clinical responsibility for the illness/fever was
essential. Because the fever was short lived, having
several research nurses available 7 days a week
and at various times of the day enabled them to
capture as many feverish children as possible. The
research nurses empathised well with parents, were
confident in communicating with them and their
children, had experience about their concerns

and could reassure them appropriately. Overall,
effective communication between research nurses
and parents was vital and developed a bond of trust
between nurses and those parents who eventually
participated in the trial.

Effective communication within the

trial team and with collaborators

Communication was key to improving recruitment
rates across the whole trial. Engaging with
recruitment sites on a regular basis and developing
close working relationships with them kept the trial
in their minds and improved referrals. Regular
problem solving, for example, making referring

to the trial simpler and more user-friendly and
breaking down barriers to referring, gave clinicians
confidence to refer more easily and readily.
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Informing clinicians of the importance of the

trial helped motivate them to support the trial,

and their endorsement was important to parents.
Addressing parental concerns and establishing the
real reason for declining, rather than accepting a
possible disguised reason, ensured that parents had
every opportunity to participate and, furthermore,
enabled the team to rectify barriers to recruitment.

Reflecting on the recruitment problems
encountered with this trial and possible lessons

for other trials suggests that detailed and realistic
recruitment plans and targets from the outset is
essential, particularly for unpredictable illnesses or
symptoms. The three ‘hot recruitment’ strategies
working simultaneously helped to improve
recruitment rates by being interdependent and
tailored to the trial aims and where the illness/
symptom was mostly managed. The employment of
dedicated paediatric research nurses was essential
to the success of this trial. Effective communication
within the trial team, and with parents and
clinicians, and reflection on recruitment rates

and practices were major factors in improving
recruitment.

Comparison with the literature

Recruitment remained a challenge through the
recruitment period. It is difficult to know whether
a ‘cold recruitment’ strategy would have been more
successful. To our knowledge, trials investigating
combined treatments for fever in children to date
have been conducted in emergency secondary

care departments (where consecutive children
presenting with fevers have been recruited) or

‘hot recruitment’ was conducted via clinician
referral.*®-52 Recruitment rates were lower than
anticipated, but in line with the experience of other
paediatric randomised controlled trials. A review of
trials from 1982 to 1996 found that 24% of single-
centre studies recruited fewer than 25 children,
54% recruited fewer than 40 children, 73%
recruited fewer than 60 children and 87% recruited
fewer than 100 children.'® Overall, research
evidence regarding recruitment rates is lacking.
Many studies tend to suggest that recruitment is
generally rather poor. For example, a review of
333 cancer trials completing recruitment between
1971 and 2000 found that less than half (48%)
reached or exceeded their recruitment target,

only 19% recruited at least 75% of their target

and 20% recruited less than 25% of their target.''°
Furthermore, there is little evidence-based practice
regarding recruitment strategies employed,
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even though a wide range of interventions are
often utilised.''! A recent study*? concluded that
establishing good relationships with practices,
simplifying referrals and offering enhanced care to
participants were effective methods of improving
recruitment rates. These conclusions are closely
linked to the experiences of this trial. Generally,
the literature concludes that there is a lack of
sufficient reporting of recruitment rates and
practices and evidence to inform researchers on
recruitment strategies that work best.

Consent

A review of randomised controlled trials published
in the Archives of Disease in Childhood from 1982 to
1996 found that consent rates were not reported
in 45% of trials. In studies in which consent rates
were reported, the rate was reported to be 100% in
a very high proportion [111/137 (81%)] of studies.
Consent rates varied with the study setting: of
those that reported the rate, the consent rate was
100% in 51/57 (90%) inpatient studies, 51/65 (78%)
outpatient studies and 9/15 (60%) community
studies.1%

Conclusions
Clinical

Doctors, nurses and parents wishing to use
medicines to treat young children who are unwell
with fever should be advised to use ibuprofen first
and to consider the relative risks and benefits of
using ibuprofen plus paracetamol over either one.
Pragmatically, we speculate that, if a child remains
unwell after a first dose of ibuprofen, subsequent
use of both medicines will be more effective than
either monotherapy. To guarantee effectiveness,
doses should be calculated by weight. We
recommend that dose times are recorded carefully
to avoid accidentally exceeding the maximum
recommended dose and that, to minimise this
risk, manufacturers should supply multiple blank
charts for parents to record when and how much
medicines have been given.

Cost

The economic analysis does not conflict with the
clinical results and although imprecise, shows that
over the whole period of the episode of illness,
treating children with both medicines could result
in less use of other health care resources than
either of the single therapies. This results in lower
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costs to the NHS and to parents because of less
travel and time off work.

Research

Further research is needed for ‘dose by weight’
regimens to be used safely in the community.
Studies should investigate the dose implications
of differences between estimates of children’s

weights measured by parents using domestic
scales (or recently recorded weights in parent held
children’s health records) and those measured

by professionals using paediatric scales. Further
adequately powered research is also needed to
investigate the relative effectiveness of two versus
one medicine for discomfort and other fever-
associated symptoms and to improve the precision
of the cost-effectiveness estimates.
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Appendix 1

CONSORT statement 2001 checklist

Table 22: CONSORT statement 2001 checklist

Paper section and
topic

Title and abstract

Introduction
Background
Methods
Participants

Interventions

Obijectives
Outcomes

Sample size

Randomization —
sequence generation

Randomization
—allocation
concealment

Randomization —
implementation

Blinding (masking)

Statistical methods

Results
Participant flow

Recruitment
Baseline data

Numbers analysed

Outcomes and
estimation

Item

10

11

12

13

14
15
16

17

Descriptor

How participants were allocated to interventions (e.g. ‘random allocation’,
‘randomised’, or ‘randomly assigned’)

Scientific background and explanation of rationale

Eligibility criteria for participants and the settings and locations where the data
were collected

Precise details of the interventions intended for each group and how and
when they were actually administered

Specific objectives and hypotheses

Clearly defined primary and secondary outcome measures and, when
applicable, any methods used to enhance the quality of measutsremen (e.g.
multiple observations, training of assessors)

How sample size was determined and, when applicable, explanation of any
interim analyses and stopping rules

Method used to generate the random allocation sequence, including details of
any restrictions (e.g. blocking, stratification)

Method used to implement the random allocation sequence (e.g. numbered
containers or central telephone), clarifying whether the sequence was
concealed until interventions were assigned.

Who generated the allocation sequence, who enrolled participants, and who
assigned participants to their groups

Whether or not participants, those administering the interventions, and those
assessing the outcomes were blinded to group assignment. If done, how the
success of blinding was evaluated

Statistical methods used to compare groups for primary outcome(s); Methods
for additional analyses, such as subgroup analyses and adjusted analyses

Flow of participants through each stage (a diagram is strongly recommended).
Specifically, for each group report the numbers of participants randomly
assigned, receiving intended treatment, completing the study protoco, and
analysed for the primary outcome. Describe protocol deviations from study as
planned, together with reasons

Dates defining the periods of recruitment and follow-up
Baseline demographic and clinical characteristics of each group

Number of participants (denominator) in each group included in each analysis
and whether the analysis was by ‘intention-to-treat’. State the results in
absolute numbers when feasible (e.g. 10/20, not 50%)

For each primary and secondary outcome, a summary of results for each
group, and the estimated effect size and its precision (e.g. 95% confidence
interval)

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

Reported
on page
no.

1,7-9

11-26

27-32, 34,
35

35-38

26

39-42
42,43

43

43, 44

43,44

44,82

45, 46

53 -58, 86

53
59, 61
59

61-70
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Appendix 1

Table 22: CONSORT statement 2001 checklist (continued)

Paper section and
topic

Ancillary analyses

Averse events
Discussion
Interpretation

Generalizability
Overall evidence

Descriptor

Address multiplicity by reporting any other analyses performed, including
subgroup analyses and adjusted analyses, indicating those pre-specified and
those exploratory

All important adverse events or side effects in each intervention group

Interpretation of the results, taking into account study hypotheses, sources of
potential bias or imprecision and the dangers associated with multiplicity of
analyses and outcomes

Generalisability (external validity) of the trial findings
General interpretation of the results in the context of current evidence

Reported
on page
no.

67-70

71-72

8798

89
87
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Appendix 2
Papers published in peer review journals

At the time of writing, three papers have been published in the British Medical Journal. The first, in
January 2005, summarised the evidence for the use of both antipyretic medicines.® The second and third
appeared as a paired publication reporting the clinical**®* and economic!** findings with an accompanying
editorial in September 2008. Further papers are planned detailing the recruitment lessons learned, the
impact of protocol deviations and a comparison of nurse- and parent-measured child weights.
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Appendix 3
PITCH poster (specific to GP surgeries)
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Appendix 3

PITCH

Paracetamol and Ibtiprofen for the Treatment of fever in CHildhood
Dear Parent or Guardian

Fever is a common problem in children. Medicines such
as paracetamol (other names include Disprol® or
Calpol®) and ibuprofen (Nurofen® or Calprofen®) are
often used to treat fever. We are all concerned when
children become feverish, but no one knows how best to
treat the symptoms. Together, we would like to find out
which medicine or combination of medicines work best.
The PITCH study aims to answer this question.

We are inviting parents or guardians of children aged
more than 6 months and less than five years old, who
have come to the doctor or nurse today because of a
fever (high temperature), to help with PITCH.

If you are interested in helping us, please ask your GP/
Nurse or Study Nurse (if present) for more information.

Thank you

[Site name]

Waiting room poster v2 Created 01/04/2005
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Invitation letter and summary
parent information sheet
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Appendix 4

PITCH

Paracetamol and Ibuprofen for the Treatment of fever In Childhood
PITCH invitation letter v1.8
Dear Parent or Guardian

We are inviting parents or guardians of children aged between 6 months and less than five
years old, who have come to the doctor/nurse today because of a fever (high temperature), to
help with a research study called PITCH. This study is being run by Bristol University and will
look at the best ways of treating fever. We would be grateful if you would answer the
following questions by ticking the boxes that apply to you and your child. Please complete
one form for each child seeing the doctor/nurse today.

YES NO

1. Is the child you have brought to the GP today aged more than
6 months and less than five years old?

If you have answered NO to question 1, please return this form to the research nurse in the
waiting room. You don’t need to do anything else.

YES NO

2. Does your child have a fever/high temperature OR have they recently
had a fever/high temperature (in the last 24 hours)?

If you have answered NO to question 2, please could you indicate the reason for your visit
below and then return the form to the research nurse in the waiting room.

Reason:

If you have answered YES to both questions, then please read the rest of this letter.

You are being invited to take part in the PITCH study. It will see which medicines
(paracetamol and/or ibuprofen) work best for fever and will last for five days. Before you
make a decision it is important for you to understand why the research is being done and
what it will involve. There will be a number of chances to ask questions about the study:
first, with the doctor or nurse you are about to see and second, with a research nurse, based at
the [Site Name] or available by telephone. Please ask if there is anything that is not clear or if
you would like more information. Please take time to decide whether or not you wish to take
part.

Thank you for reading this,
[Site Name]

1 PITCH invitation letter & summary PIS v1.8 Created on 19/09/2005
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PITCH summary PIS v1.8
1. What is the PITCH research study?

This study aims to see whether using paracetamol and ibuprofen together is any better than
using either medicine alone when young children have a fever. We are all concerned when
children become feverish, but no one knows how best to treat them. Together, we would like
to find out which medicine or combination of medicines works best.

2. Why have | been invited to take part?

You are being invited because you have come to the doctor or nurse today with a young child
with a fever. We hope that around 800 children in the Bristol area will take part in the PITCH
study over its two-year course.

3. Do | have to decide now?

No. We understand that at the moment you are probably more concerned about your child
and what the doctor/nurse will say. All you need to do for now is decide if you want to know
more about the study. The doctor/nurse will see your child as usual and then ask you if you
would like to talk to a PITCH study research nurse. She will be able to give you more
information about the study so you can decide if you want to take part.

4. What do | do now?

If you have answered yes to both questions on page 1, and want to know more about the
study please speak to the research nurse or mention it to the doctor/nurse you are about to see.

If you do not wish to know more about the study, it would help us if you felt you could tell us
the reason, as this may help us with managing this study and in planning studies in the future.
If you feel you can, please write these down below (together with your child’s date of birth
and your postcode) and then return this form to the research nurse in the waiting room.

REASONS

YOUR POSTCODE

CHILD’S DATE OF BIRTH / /
TODAY’S DATE / /

Thank you for considering taking part in this research.

Wendy Patterson

PITCH Study Co-ordinator.

2 PITCH invitation letter & summary PIS v1.8 Created on 19/09/2005
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Fan-folded patient information sheet (PIS)
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Appendix 6

P

ITCH

Paracetamol and Ibuprofen for the Treatment of fever in Childhood

IF

PITCH trial remote & local recruitment v1.11

CHILD CURRENTLY HOT OR RECEIVED
ANTIPYRETICS FOR FEVER IN THE LAST 8
HOURS?

AGED BETWEEN 6 MONTHS AND LESS
THAN 6 YEARS?

YOU CAN ANSWER YES TO THESE TWO

QUESTIONS, THEN COMPLETE THE PITCH
PAPERWORK AND

FAX TO (0117) 954 6647
ANYTIME

PLEASE ADVISE PARENTS THAT:

THE PITCH RESEARCH NURSE WILL CONTACT THEM BY
TELEPHONE WITHIN 24 HOURS.

* UNTIL THEN, ANTIPYRETIC TREATMENT SHOULD CONTINUE

AS PER YOUR ADVICE.
CONCERNS REGARDING THE CHILD’'S MEDICAL CONDITION
SHOULD BE DIRECTED TO NHS DIRECT OR THE CHILD’S GP.

THANK YOU

Page 1 of 4 PITCH fax referral form for GPs nurses v 1.11.docCreated on
19/01/07
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PITCH trial prescription
Trial number: ISRCTN 26362730

Child’s Name:
Child’s Date of Birth: / 20

Please initial the
| confirm that box

1. This child meets the eligibility criteria:

* Isaged between 6 months and less than 6 years

* Has a fever now OR has been given ibuprofen or paracetamol for fever
in the previous eight hours

* Does not require hospital admission for diagnosis or treatment of the
underlying cause for the fever at the present time

2. The child:

¢ Has no known exclusion criteria

(exclusions are (i) dehydration, (ii) requires hospital admission or (iii) known to have
epilepsy (or other chronic neurological disease), pulmonary disease (except for asthma,
this is NOT an exclusion), liver, renal or cardiac disease, previous peptic ulceration or

bleeding, an allergy or intolerance to paracetamol or ibuprofen ).

* Has no known contraindication to treatment with paracetamol and/or
ibuprofen

e [s not taking any regular medication that might adversely interact with
paracetamol or ibuprofen (see Appendix 1, BNF for details).

e If child is NOT eligible for the study please give reason

Please sign below to confirm that, if the parent consents to randomisation, you are happy for
the following medicines to be given to the above patient by the PITCH study team

Medicine Dose Quantity to be given
Paracetamol DAY 1: Please give 15mg/kg every 4 to 6 hours 140ml
120mg/5ml SF REGULARLY maximum of 4 doses in 24 hours.

suspension (or placebo) DAY 2: Please give 15mg/kg every 4 to 6 hours

AS NEEDED maximum of 4 doses in 24 hours.

AND

Ibuprofen 100mg/5ml DAY 1: Please give 10mg/kg every 6 to 8 hours 100ml
SF suspension (or REGULARLY maximum of 3 doses in 24 hours.

placebo)

DAY 2: Please give 10mg/kg every 6 to 8 hours
AS NEEDED maximum of 3 doses in 24 hours.

Name of Doctor Date Signature
(BLOCK CAPITALS or PRACTICE STAMP)

PLEASE TURN OVER AND COMPLETE THE CLINICAL DETAILS

Page 2 of 4 PITCH fax referral form for GPs nurses v 1.11.docCreated on
19/01/07
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Appendix 6

QUESTIONS ABOUT THE CHILD’S FEVER AND TREATMENT.

1. If measured (parent or clinician), please record | | | ;| | |
the child’s most recent temperature (°C) and time:

NB. A measured temperature is NOT a requirement for
referral to the PITCH team

Temp (°C) Time (24 hour clock)

2. Please explain how this was assessed (tick one box only)

By touch (e.g. hand on forehead) . |:| ! Electronic axillary thermometer . 2

[]
|:|4

Tympanic thermometer . . |:| 3 Other

If other please explain:

3. How would you classify the cause of this child’s fever?

1

Upper respiratory tract infection Lower respiratory tract infection

IS

Otitis media Tonsillitis

Infective exacerbation of asthma. Pneumonia (clinical diagnosis)

Gastroenteritis

minluin
minluln

Non-specific viral illness

Other |:| ’ If other please specify:

4. How would you rate the severity of the underlying illness?

Minor . . . |:|

Intermediate . . |:| 2 (E.g. asked to come back if not improving)

(E.g. no follow up arrangements in place)

Moderate . . |:| 3 (E.g. Does not require admission, but specific follow up
arrangement in place)

5. Have you prescribed an antibiotic Yes No

L] L]

6. Please list the names (only) of all new medication
(e.g. antibiotics, inhalers) you have advised or

prescribed:
Yes No
7. 1Is the child receiving regular medication? |:| |:|
8. Please list the names (only) of all medication the
child usually receives:
9. Please indicate which antipyretic medicines you P | P+l
would ordinarily have advised this child to use: |:| |:| |:|

P = paracetamol, | = ibuprofen only, P+1 = both

Thank you. Please ask the parent to sign the form on the next page and then ask
your secretary to fax the WHOLE FORM to the PITCH research team as soon
as possible to (0117) 954 6647.

Page 3 of 4 PITCH fax referral form for GPs nurses v 1.11.docCreated on
19/01/07
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PITCH Permission for Release of Contact Details v 1.11

| agree that details of my child’s current episode of illness, treatment and my
contact details given below can be given (in person or by telephone or secure
fax) to the researchers carrying out the PITCH trial. This will enable them to
contact me and explain the trial in more detail so that | can then decide whether

or not to take part.

(BLOCK CAPITALS PLEASE)

Child’s name:
Parent/Guardian’s
Name:

Mr/Mrs/Miss/Ms  Forename

Address:

Postcode:

Main contact
number:

Alternative contact
number:;

Signature of parent/guardian Date

Page 4 of 4
19/01/07

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.
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Appendix 7
Referral prompt sticker

Hot child OR received antipyretics for
fever in the last 8 hours?

Aged between 6 mths-under 6 years?

Please remember.... fax to
PITCH study team:
0117 954 6647

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.
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Appendix 8

Community hotline telephone triage
and management (first stage)

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.
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Appendix 10
PITCH fridge magnet

Does your child have a
high temperature?
Aged 6 months - 5 yrs?

YES? You may be able to help
PITCH fever study!
Call the hotline 0117 331
naQ11

Study ends Summer 2007
CR fridge magnet vL.4

Fridge Magnet Version 1.4 dated 7/05/2006
103
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Appendix 11
Nurse telephone triage form
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Appendix 11

Nurse telephone follow up to parent referral

Section 1- Demographic Details

Date: Time of call: Nurse:
Child’'s name
Checked Child’s Name and
Date of Birth DOB with parent
Parent/Guardian’s Mr/Mrs/Miss/Ms Forename: Surname;
Name:
Address:
Post code
Main contact telephone number: Alternative contact telephone number(s):
Disclaimer

Before | tell you about the study, I'll be asking you some questions about your child’s health so
that | can make sure that this is the right time for your child to take part in the PITCH study if
you decide you want to.

| just want to check that you have been told that the study is not in place of visiting your Dr or
calling NHS Direct if you concerned about your child’s medical condition. Is that ok?

Where did parent hear about the study?

only ask if machine message

Nurse Telephone Triage form version 1.6 ntc.doc Created 18/01/07
106 Page 1 of 7
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Section 2 — General assessment of child at this time

How is your child now?

Why do you think your child has a temperature?

Are you concerned about it?

Have you taken him/her to your doctor/ practice nurse, or phoned anyone for advice about this
illness ? (Including NHS Direct)

Measured temperature? °C at | | || | |

Last antipyretic: at | | || | |

Did antipyretic help?

If parent answers NO to ANY question, get further information, and may need to refer family to
seek medical assessment.

Is your child able to chat / gurgle/ cry?

Is breathing normal?

Colour of skin is normal?

Absence of rash?

If rash present, does it blanche with glass test?

Absence of photophobia?

Absence of headache/neck pain?

Absence of limb pain?

Hands & feet warm?

U uUUn Uy
JuUd Uy iy

Nurse Telephone Triage form version 1.6 ntc.doc Created 18/01/07
Page 2 of 7
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Appendix 11

[note for nurses: cold extremities & pale/mottled limbs may be associated with raised temperature
but also can be early pointers for meningococcal disease - see note below. Ask parent to check
central capillary refill if possible. Any doubts — ask them to consult GP/OOH service for
assessment

(NB. Red Flag early symptoms for meningitis/septicemia include, cold hands & feet, pallor or
mottling of the skin & pain in limbs— Meningitis Research Foundation.
www.meningitis.org/news/newsitem.jsp. Accessed May 3, 2006)

Is child interested in surroundings? | | | |

Are they interacting/responding to | | | |

parent as normal?
[If you talk to him does he respond/turn to your voice?]

Playing normally? (toddler) | | | |

Smiled at you today? (infant) | | | |

ADVICE GIVEN TO PARENT:
Dial 999 I:I
Phone GP/GP OOH I:I
Phone NHS Direct I:I

Other:

Less than three days duration
of fever? I:I

Do you feel your child has been |
more unwell with a temperature in past?

Is child eating as usual? (toddler) | | |

drinking as usual? | | |

Nurse Telephone Triage form version 1.6 ntc.doc Created 18/01/07
108 Page 3 of 7
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taking feeds as normal? (infant)

Usual number of wet nappies/
peeing as normal?

Urine smells normal/usual colour?

Absence of pain when peeing?

ADVICE GIVEN TO PARENT:
Dial 999 I:I
Phone GP/GP OOH I:I
Phone NHS Direct I:I

Other:

Section 5. GREEN SECTION

Yes

Are there symptoms of minor iliness present?

If parent answers YES to any question below, it gives possible reasons for fever which are usually

minor

Runny Nose?

Cough?

Sticky eyes?

Ear pain/pulling at ears?
Sore throat?

Symptoms of tummy upset?
[diarrhoea and/or vomiting?]

Nurse Telephone Triage form version 1.6 ntc.doc Created 18/01/07

Page 4 of 7

No

Comments

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.
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Section 6.Questions relating to eligibility criteria on concurrent/past health status

Is child taking any medicines at the moment?

Any past history of hospital admissions?

Child isn’t Seeing/waiting to see hospital
Consultant?

Any allergies?

Explain study aims and objectives at this point. If there are concerns about child [expressed by
parent or from triage questions] this may be brief & it may be necessary to suggest parent
consults their GP/NHS Direct for further assessment.

They may ring back later when they have done this. If child not eligible on health history grounds,
explain reason to parent.

Child not eligible at the moment? I:I

Reason:

Parent advised to contact;

Parent declined study? I:I Reason

If parent interested and child eligible at this point:
No

Child hot/feels warm at the moment?

Parent given paracetamol in last 24hrs?

Parent given ibuprofen in last 24hrs?

100
.

Time study medicines first possible. | | || | |

Does parent have legal responsibility?

Parent available? |:|
[ ]

Visit planned?

Nurse Telephone Triage form version 1.6 ntc.doc Created 18/01/07
110 Page 5 of 7
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Phone back [to see if temperature raised]

Parent needs time to consider.

Phone back:

Parent will contact:

Nurse contact details given

InEnERininl
Inininininn

Send leaflet:

Checked for content similarity at NHS Direct by Joy Farrimond, 5 May 2006

Nurse Telephone Triage form version 1.6 ntc.doc Created 18/01/07
Page 6 of 7
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PITCH trial prescription
Trial number: ISRCTN 26362730

Child’s Name:

Child’s Date of Birth: / /20

I confirm that
1. This child meets the eligibility criteria:
* |s aged between 6 months and less than 6 years

e Has a fever now OR has been given ibuprofen or paracetamol for
fever in the previous eight hours

* Does not require hospital admission for diagnosis or treatment of the

underlying cause for the fever at the present time

2. The child:

¢ Has no known exclusion criteria

(exclusions are (i) dehydration, (ii) requires hospital admission or (iii) known to have
epilepsy (or other chronic neurological disease), pulmonary disease (except for asthma,
this is NOT an exclusion), liver, renal or cardiac disease, previous peptic ulceration or

bleeding, an allergy or intolerance to paracetamol or ibuprofen ).

e Has no known contraindication to treatment with paracetamol and/or

ibuprofen

e Is not taking any regular medication that might adversely interact with

paracetamol or ibuprofen (see Appendix 1, BNF for details).

e If child is NOT eligible for the study please give reason

Please initial the
box

Please sign below to confirm that, if the parent consents to randomisation, you are happy for
the following medicines to be given to the above patient by the PITCH study team

suspension (or placebo) | hours.

DAY 2: Please give 15mg/kg every 4 to 6 hours
AS NEEDED maximum of 4 doses in 24 hours.

Medicine Dose Quantity to be given
Paracetamol DAY 1: Please give 15mg/kg every 4 to 6 hours | 140ml
120mg/5ml SF REGULARLY maximum of 4 doses in 24

AND
Ibuprofen 100mg/5ml DAY 1: Please give 10mg/kg every 6 to 8 hours | 100ml
SF suspension (or REGULARLY maximum of 3 doses in 24
placebo) hours.

DAY 2: Please give 10mg/kg every 6 to 8 hours

AS NEEDED maximum of 3 doses in 24 hours.

...... [.......[20.
Name of Doctor Date Signature

(BLOCK CAPITALS or PRACTICE STAMP)

Nurse Telephone Triage form version 1.6 ntc.doc Created 18/01/07
112 Page 7 of 7
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Appendix 12

With University of the West of England (UWE)
and the University of Bath

The P ITCH fever study

Paracetamol and |buprofen for the Treatment of fever in
Childhood

The PITCH fever study is finding out which medicine or
medicines work best for fever for babies and children
(from 6 months and under 6 years old)

Canyou help?

If your young child has a fever, you may be able to help our
study. Children in the study all have at least one medicine
for fever and we look at how well the medicine works in
keeping the fever down and making them feel better.

Please phone the study hotline on:
0117 331 0811 for more information

Website: www.bris.ac.uk/primaryhealthcare/pitch

Taking part in this study is not instead of seeing your doctor if you are concerned about your child

Study ends Summer 2007 CR info poster v1.3 Created on 12/01/07
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Appendix 14

PITCH trial:

Standard Operating Procedure for weighing children at baseline visit

Rationale: On occasions, due to child feeling unwell, it has proved difficult to
encourage a child to be weighed on the scales. An accurate weight is
essential in order to establish the correct dosage of trial medicines for the

child (via the Aberdeen randomisation service).

Weigh child on paediatric scales

If Unsuccessful

Weigh Parent and child on bathroom scales.
Weigh Parent.
Difference in weight = child’s weight.

If Unsuccessful

Consult Child Health Record (Red Book).
Use a recent (in last 2weeks) weight, if OR
documented by a healthcare professional.

Consult CED notes.
Use the weight documented for
this current illness.

Notes: (Written by NR 11.12.06 in light of comments by Nurses):
Gold standard in obtaining weights in order to randomise patients should be an
accurate weight for the child, by any of the 4 methods:

o0 Weight on scales

Weight with Parent (and subtracted parent weight)

o]
o CED weight for this illness
o]

Red book weight during the last 2 weeks.

Page 1 of 2 SOP for weighing children at baseline visit version 2.0 current.doc

Created on 20/10/2006 14:50
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- Medicine dosages should be based on an accurate weight and not an estimated
one. However, the randomisation should not necessarily be abandoned if this SOP
is not followed, but if a weight is obtained by any other means, then this should
be classed as a “Deviation from protocol” and documented as such.

Page 2 of 2 SOP for weighing children at baseline visit version 2.0 current.doc
Created on 20/10/2006 14:50 119
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Paracetamol (120 mg/5ml) dose to be given up to four times daily (at 15mg/kg)

Table 23 Paracetamol (120 mg/5ml) dose to be given up to four times daily (at 15mg/kg)

Child’s weight
(kg)

7

8

9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

Appendix 15
Study medicine dose calculation chart

(used by Aberdeen to randomise)

Usual age for
weight

6 months

1 year

3 years

7 years

8 years

Dose (mg) to be given
up to four times daily

105
120
135
150
165
180
195
210
225
240
255
270
285
300
315
330
345
360
375
390
405
420

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

Dose (ml) to be given
up to four times daily

4.4
5.0
5.6
6.3
6.9
7.5
8.1
8.8
9.4
10.0
10.6
11.3
11.9
12.5
13.1
13.8
14.4
15.0
15.6
16.3
16.9
17.5

Dose (ml) to be given
up to four times daily, to
nearest 0.5ml

4.0
5.0
55
6.0
6.5
7.5
8.0
8.5
9.0
10.0
10.5
11.0
115
12.5
13.0
13.5
14.0
15.0
155
16.0
16.5
17.5
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Appendix 15

Ibuprofen (100 mg/5ml) dose to be given up to three times daily (at 10 mg/kg)

Table 24 Ibuprofen (100 mg/5ml) dose to be given up to three times daily (at 10 mg/kg)

Child’s weight
(ka)

7

8

9

10
11
12
13
14
15
16
17
8

19
20
21
22
23
24
25
26
7

g*

Usual age for

weight

6 months

1 year

3 years

7 years

8 years

Dose (mg) to be given Dose (ml) to be given up
up to four times daily to four times daily
70 35
80 4
90 4.5
100 5
110 55
120 6
130 6.5
140 7
150 7.5
160 8
170 8.5
180 9
190 9.5
200 10
210 10.5
220 11
230 115
240 12
250 12.5
260 13
270 135
280 14

Dose (ml) to be given
up to four times daily, to
nearest 0.5ml

3.5
4
45
5
5.5
6
6.5
7
7.5
8
8.5
9
9.5
10
105
11
115
12
125
13
135
14
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Appendix 16

IMPORTANT MEDICAL INFORMATION
CONTACTS

For queries regarding the study please contact:

Study Nurse Telio.o oo e,

Other Study Contacts:

Niamh Redmond (Study Co-ordinator)
Tel: 0117 331 3831 or 0117 331 3835

Alastair Hay (Lead Investigator)
Tel: 0117 331 3853

In a Medical Emergency please contact your
GP immediately

For Doctors use only:

For emergency unblinding in a situation where
the management of a child requires immediate
knowledge of the exact treatment allocated,
please call:

BRI pharmacy on 0117 928 2053 between 9am-
5.30pm Monday to Friday.

Or BRI switchboard 0117 923 0000 and ask for
the on-call pharmacist (if out of hours).

STUDY APPOINTMENTS
(enter date and time of appointment)

Visit at 24 hours:

Date: ................Time:...........
Visit at 48 hours:
Date: .......onennnn. Time:...........

Version 1.3 dated 10" October 2006

IMPORTANT MEDICAL INFORMATION

PITCH research study

Paracetamol & Ibuprofen for the Treatment of
fever in CHildhood

Patient Name:.......cooovv i e,
Enrolment Number:...............cooo i,
Randomisation Number:................coove e,
This patient is participating in a clinical study and
has been randomised to either paracetamol only,
ibuprofen only or a combination of both.

For dose instructions please see inside. Note that
patients receive study medications for up to 48
hours only. Over the counter medications may be

taken after this time.

Date commenced study:........ [...... [ciiiiiiin,
(i.e. Visit 1 date)

Time of first dose: ...............

DOSE INSTRUCTIONS

Paracetamol 120mg/5ml SF suspension/placebo

DAY 1: Please give ......... ml every 4 to 6 hours
REGULARLY maximum of 4 doses in 24 hours.

DAY 2: Please give ......... ml every 4 to 6 hours
AS NEEDED maximum of 4 doses in 24 hours.

Ibuprofen 100mg/5ml SF suspension/placebo

DAY 1: Please give ......... ml every 6 to 8 hours
REGULARLY maximum of 3 doses in 24 hours.

DAY 2: Please give ......... ml every 6 to 8 hours
AS NEEDED maximum of 3 doses in 24 hours.

Please keep this card with you at all times
during the study. Please take with you to
any doctor or hospital appointments
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Appendix 17

Version 1.1

The PITCH trial — Handling, dispensing and administration of the
study medicines

Medicine movement Associated paperwork

DHP: Contact Kerrie Evans,
01873 813 585 (direct) or 01873 Two batches of medicines will be shipped separately with

812 182 (switch). shipment papers. Three copies of the unblinding scratch
cards also sent separately to the shipments, two to the BRI
pharmacy and one to Belgrave Rd (In ISF Section 1). BRI
v complete receipt documentation and fax to DHP and the

PITCH Trial Coordinator (0117 954 6677).

BRI pharmacy: Contacts are
Lindsay Ball (928 2053) (and Liz

McCullagh (928 2685)). Nurse takes Drugs supply request form to the BRI pharmacy

enabling release of study medicines (enough boxes (containing
six treatment packs each) for the nurse to have at least two
unopened boxes at any one time). For one week’s supply, this
might mean carrying n = 6 boxes.

Pharmacy to fax a completed copy of the Drugs supply
v request form to the trial co-ordinator on 0117 954 6677.

Research nurse/Belgrave Road

Pharmacy also keep their own drug inventory record of the
medicine nacks issued to the nurses.

Medicines will be stored in locked, restricted access

temperature-checked (with minimum-maximum thermometers)

environments during transport (i.e. when in the nurses car boot)
v and at Belgrave Rd, Room G 06. (i.e. in the PITCH drug

At the recruitment site cabinet). Temp logs recorded onto computer.

Doctor/Nurse (local & remote recruitment) or Research Nurse
screens eligibility and assesses the child for the presence of
contra-indications (including interactions with existing
medicines) to use of the study medicines. The doctor prescribes
A 4 the medicines. AH to sign any other pending prescriptions.

At the child’s home

The PITCH research nurse rechecks eligibility and weighs the
child (to the nearest 0.1 kg) using the study paediatric-approved
L 4 scales. The nurse then calculates the doses to be given of

Child receives study medicines paracetamol and ibuprofen, to the nearest 0.1ml and records this
on the data collection form. Subsequently, during the automated
telephone randomisation call the nurses input the child’s weight

¢ and the system relays what the doses should be to the nearest
- - 0.5ml. The nurse records this dose on the child’s data collection

At the end of the two-day intervention sheet, the trial participation card and the trial medicine bottle

period, used bottles are weighed, label. The medicine doses given to the child are those given by

collected and returned to Belgrave Rd the system to the nearest 0.5ml. The doses calculated by the
drug cabinet. All returned and never used nurses are as a double-check. The times that the second doses are
medicines will be shipped to DHP for due is also written on the front page of the symptom diary card.
certified destruction.

Page 1 of 2 Created on 23/02/07
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Version 1.1

Further Notes

Paediatric scales:

* The study paediatric scales read to 2 decimal places (i.e. 0.01kg). However the nurses
round down to 1 decimal place (0.1kg). If it reads to 0.04 kg the weight is rounded down,
if it reads to 0.05kg or above, the weight is rounded up.

Calculation of doses by nurses:

* Paracetamol dose = 15mg/kg
e Study medicine bottle contains 120mg/sml

Therefore paracetamol dose calculation = (15mg x child’s weight) / (5m1/120mg)

* lbuprofen dose = 10mg/kg
e Study medicine bottle contains 100mg/sml

Therefore ibuprofen dose calculation = (10mg x child’s weight) / (5mI/100mg)
The doses calculated are rounded down to the nearest 0.1ml

Administration of first dose of medicines:

* Medicine bottle is shaken

* First dose of study medicines is administered using 5 ml and 10ml oral syringes (whose
precision is to 0.5ml). This dose is administered by the parent, in the nurse presence at the
baseline visit, with nurse assistance if necessary.

Explanation of subsequent administration of medicines to parents (proactive in first 24 hours
and reactive between 24 & 48 hours):

* The time the second dose is due for both medicines is written on the front page of the patient
symptom diary card and is highlighted to the parent

* The research nurse explains to the parent that the study medicines need to be given regularly
for the first 24 hours i.e. every 4 to 6 hours for the paracetamol (up to a maximum of 4 doses
in 24 hours) and every 6 to 8 hours for the ibuprofen (up to a maximum of 3 doses in 24
hours), regardless of whether child is hot or symptomatic.

* The research nurse explains that for the second 24 hours the parent needs to give the doses as
they think the child needs the medicine but again not exceeding the maximum dose in the 24
hour period.

* For parents who do not understand the above explanation, the nurse writes down the time of
the first dose of paracetamol and Ibuprofen and explains that the child will need 4 doses of
paracetamol at least 4 hours apart before the next nurse visit. Similarly that the ibuprofen
needs to be given 3 times before the next nurse visit. At the next visit (at 24 hours) the nurse
explains that the study medicines need to be given when the child is feeling ill or showing
some of the unwell symptoms.

* Parents are advised to keep study medicines out of reach and sight of children

Calculation of doses by the telephone randomization system:

The system uses an algorithm to generate the doses:
*  For paracetamol this = child’s weight x 0.625

e For ibuprofen this = child’s weight x 0.5
The doses calculated are rounded down to the nearest 0.5ml

Page 2 of 2 Created on 23/02/07 127
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Appendix 18

PITCH

Paracetamol and Ibuprofen for the Treatment of fever in Childhood
High Temperature (Fever) in Children

If your child has a high temperature (fever) then in addition to medicines such as
paracetamol and ibuprofen, you can: take off their clothes and give them lots to drink.
See a doctor if they do not improve.

What causes high temperatures?

* Viral infections are the common cause. Virus infections cause many common illnesses
such as colds, coughs, 'flu, diarrhoea, etc. Sometimes virus infections cause more serious
illnesses.

Bacterial infections are less common than viral infections, but also cause high
temperatures. Bacteria are more likely to cause serious illness such as pneumonia and
meningitis.

*  Other types of infection are uncommon causes of a high temperature in the UK.

What should I do?
*  Use the study medications as instructed.
*  Keep the child lightly dressed if the room is normal 'room temperature’. IT IS WRONG
TO WRAP UP A FEVERISH CHILD.
* Give cool drinks. This helps to lower the temperature and prevents dehydration.

Do not 'cold-sponge’ a child who has a high temperature. This used to be popular, but it is now
not advised. This is because the blood vessels under the skin may become narrower (constrict) if
the water is too cold. This reduces the heat lost from the body, and can trap heat in deeper parts
of the body. The child may then get worse. Many children also find cold-sponging
uncomfortable.

Some people use a fan to cool a child. Again, this may not be a good idea if the fanned air is too
cold. However, a gentle flow of air in a room which is 'room temperature' may be helpful.
Perhaps just open the window, or use a fan on the other side of the room to keep the air
circulating.

What should I look out for?

A child with a high temperature may look quite unwell. He or she may be flushed and irritable.
However, most bouts of high temperature are not caused by serious illness, and the temperature
often comes down quickly. It is quite common to see a child happily playing an hour or so later
when their temperature has come down. They will not be entirely back to normal, but it is
reassuring if a child improves with the drop in temperature.

As a rule, a child with a serious infection will usually become worse, and more ill, despite efforts
to bring their temperature down. In addition, they may have other worrying symptoms. For
example, breathing problems, drowsiness, convulsions, pains, or headaches, which become worse
despite paracetamol and/or ibuprofen.

See a doctor if a child does not improve soon, or has any worrying symptom.

Adapted with permission from Patiel‘ll . LK

© EMIS and PIP 2004 Updated: March 2004 Review Date: April 2005 CHIQ Accredited PRODIGY Validated

PITCH how to treat you child's temperature PIL v1.2 (baseline).doc Created on 07/01/2005 11:48
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Appendix 19

PITCH

Paracetamol and Ibuprofen for the Treatment of fever if Chlldheod

PITCH Study Office:-
Academic Unit of Primary Health Care,
25-27 Belgrave Road, Clifton, Bristol BS8 2AA

Ceire Costelloe, Trial Co-Ordinator
Tel: 0117 331 3831
Email: Niamh.Redmond@bristol.ac.uk

Dr Alastair Hay, Lead Investigator Ms Susan Doohan,

Tel: 0117331 3853 Trial Secretary
Email: Alastair.Hay@bristol.ac.uk Tel: 0117 3313835. Fax: 0117 954 6647

Email: pitch-study@bristol.ac.uk

GP notification of adverse event version 1.2

26 January 2009

Re: [Click here and enter Child's name], Date of Birth:
[Click here and enter Child's DOB]
[Click here and enter Address]

Dear [Click here and enter Child's GP],

This letter is further to our previous letter dated

[Click here and enter date GP notification letter sent] notifying you of

[Click here and enter Child's first name]’s recruitment to the PITCH trial and to inform you
that, unfortunately, [Click here and enter Child's first name] has experienced an adverse
event whilst taking the PITCH trial medicines, namely paracetamol and/or ibuprofen. This
consists of < insert one of following: new onset of rash, angio-oedema, bronchospasm (or
wheeze), bloody diarrhoea, haematuria >.

We are notifying you of this in case this problem requires further investigation or is a
possible herald marker of future, more serious potential reaction to paracetamol or ibuprofen.

If you require more information, please do not hesitate to contact our study team.

Yours sincerely

Alastair Hay
Lead Investigator
On behalf of the PITCH study team

1 inthesky:Users:lucy:Documents:Lucy's WIP:HTA:02 Articles:HTA 037 03/09/01:04 Files for typesetting:02 Appendices for
typesetting: Appendix 7.19:PITCH GP notification of adverse event (AH) 1.2 (ntc).doc
Version 1.2, dated 16/10//06
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Appendix 20

SAE reporting flowchart version 3.doc Created on
23/02/07

SERIOUS ADVERSE EVENT REPORTING:

Serious adverse events are defined as follows:

Requires in-patient hospitalisation or prolongation of hospitalisation
- Isimmediately life threatening

Results in persistent or significant disability or incapacity
+  Results in death
All Serious Adverse Events (SAEs) need to be reported to the study team
whether they are suspected to be related to study medication and/or trial
process or not.

THE PROCESS:

PITCH Research Nurse (RN) becomes aware that a randomised child has
become a SAE.

v

« RN reports SAE to Trial Coordinator (TC) (Ceire Costelloe Tel: 07810264771) as soon
as possible.
Research Nurse gives child’s CRF to TC as soon as possible.

- If TC unavailable, then report to Principal Investigator (PI) (Alastair Hay Tel:
07817495050) as soon as possible.
All SAE’s should be reported to both TC and PI within 24 hours of onset.
SAE reported to child’s GP if not already aware.

'

+ RN to establish and note down in as much detail as possible, the course of events
leading to SAE from (&) their own point of view and (b) that of parent. The following
information is specifically needed:

o Names, doses, times of administration of study medicines and any other
medication

o Information on clinicians or NHS contacts made since randomisation up until the
point TC informed of SAE

o The opinion of parent as to whether being in the trial helped or hindered their
ability and willingness to contact the NHS.

TC to establish NHS contacts’ since randomisation.

. Call them to inform of SAE and request current notes of their consultation with child
ASAP. Follow up with a fax to the contact, with a copy of the completed trial
consent form. Templates for faxes and cover sheet are located here:

L:\Studies\PITCH\Trial management\SAEs and AES\SAES\SAE reporting templates

« RN to keep in regular contact with parent to establish how SAE is progressing. TC to

keep in regular contact with RN.

. Once the following information has been obtained the ‘SAE initial report form’ can be
completed:
o All consultation notes from sites where SAE child has had contact with NHS since
randomisation
0 Notes of events from randomisation to SAE event from (a) RN’s point of view and
(b) parents point of view. Template can be found here:
L:\Studies\PITCH\Trial management\SAEs and AES\SAES\SAE reporting templates
NB: AH is happy to interpret any medical notes and summarise for the initial report.

Page 1 of 3
t - For GP surgeries, this will be the Practice Manager in the first instance
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SAE reporting flowchart version 3.doc Created on
23/02/07

- Completed Initial report and clinical notes to be sent to at least two of the following
clinicians (A Hay, A Emond, K Schroeder, or M Fletcher — contact details in
Whereabout's file) to be independently assessed* for the following:

0 SAE caused by study medication or any concomitant medication
0 SAE caused, hindered or helped by child being in the trial process

- Clinicians to send back brief written report as soon as possible to TC

- ‘SAE Follow-up report’ to be completed, based on any further information obtained
from parent, clinical contacts with child and clinicians assessments.

v

Caused by study medication?

SAEs that are life threatening op€ause death -
All other SAEs report to DMSC within 15 days.
(DMSC Chair is Dr Reg Bragonier, email: Req.Bragonier@nbt.nhs.uk
Dr Bragonier’s gecretary, Ms Elaine Cordey, TeI:})QA? 9595327)

port to DMSC within 7 days.

Yes No
(therefore a Serious Adverse Reaction (Therefore not a reaction)
i.e. SAR). Report to child’'s GP.

Expected SAR Suspected Caused by study Caused by study
Unexpected SAR involvement = Yes involvement = No
(SUSAR)

A 4

Report to DMSC.
Report annually to
MHRA & Ethics

SUSAR is death/life For all other SUSARs:
threatening: Report to DMSC & MHRA
Report to DMSC & MHRA no later than 15 days

no later than 7 days

A

Caused by any
concomitant medication?
=Yes

Caused by any
concomitant medication?
= No

1
1
i
1
* From TMG meeting 14 December 2004: !
Causality assessment will usually been v v v

done while blind to the medicine. We may Lo
decide to make a more informed Sent initial and follow up report to DMSC

(unblinded) decision about causality of all within 15 days and await response and advice.
AEs at the end of the trial.

Implement any recommendations/changes to

prevent re-occurrence.
Page 2 of 3

T - For GP surgeries, this will be the Practice Manager n the first Instance
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SAE reporting flowchart version 3.doc Created on
23/02/07

DEFINITIONS:

Adverse event: any untoward medical occurrence in a subject to whom a medicinal
product has been administered, including occurrences which are not necessarily
caused by or related to that product.

Adverse reaction: any untoward and unintended response in a subject to an
investigational medicinal product, which is related to any dose administered to that
subject.

Serious adverse event,
Serious adverse reaction,
Or Unexpected serious adverse reaction:
These are any adverse event, adverse reaction or unexpected adverse reaction
respectively that results in any of the following:
* Results in death
* s life threatening
* Requires hospitalisation or prolongation of hospitalisation
* Results in persistent or significant disability or incapacity
* Consists of a congenital anomaly or birth defect (not applicable for Pitch trial)

PHARMACOVIGILANCE
(and our legal obligations — see ‘the medicines for human use in clinical trials
regulations 2004)

SUSARSs - Suspected Unexpected Serious Adverse Reactions
A sponsor must ensure that all relevant information about a Suspected Unexpected
Serious Adverse Reaction, which occurs during the course of a clinical trial in the UK
that is fatal or life-threatening is:
a) recorded
b) reported asap to the licensing authority and the ethics committee but no later
than 7 days after the sponsor was first aware of the reaction

For all other SUSARs (i.e those that are not fatal or life-threatening, so for the PITCH
trial this would be those requiring hospitalisation or prolongation of hospitalisation or
resulting in persistent or significant disability or incapacity) a report to the licensing
authority and ethics committee shall be made asap but no later than 15 days.

The licensing authority shall keep a record of all the SUSARSs relating to an
investigational product that is brought to it's attention. They will also ensure that the
details of those reactions are entered into the European database (Eudract).

SSARs — annual list of Suspected Serious Adverse Reactions and safety
report.

A list of all SSARs must be reported annually to the licensing authority and to the
ethics committee. The report on the safety of the subjects in the trial must also be
given.

Page 3 of 3
T - For GP surgeries, this will be the Practice Manager in the first instance
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Photograph of datalogger attached to child

Figure 14 Photograph of datalogger attached to child
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Up to date: 14/04/06

Standard Operating Practice for starting data loggers with palm pilot

Check data logger looks intact — no loose connections
Connect PDA interface cable to palm pilot and data logger
Turn on palm pilot and select Omega Software. Information on viewing disclaimer

comes on screen — press continue and then select logger communications, which
brings up main device screen:

Status

Start Stop Reset

Download

Return to Main

Select Status if wishing to check this. This function will inform the user of device
type and serial number; latest start date and time; reading interval that is set (should
be 30 seconds) and whether the device is still running or stopped. If the reading
interval is not set at 30 seconds this needs to be changed when the device is reset or
started as explained below.

Select Start and this will ask you if you want to continue which will result in all
readings being cleared and device reset.

A This command will clear all readings and reset the logger.

Are you sure you want to continue?

Select Yes

* Check all details on screen. Device can be started now or at a time selected. Usually select
now. Serial device should match that on the data logger. Reading time should be set at
30seconds with a log time of 7 days.

140
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Up to date: 14/04/06

* Select Start device. Logger communication screen will come up saying Device
communicating, please wait. Then changes to Device started. It can take up to 30seconds
for this to happen. (Sometimes a message of “invalid start date” will be shown — select Start
Device again)

* Press OK. This returns user to device screen. Select device status to see that data logger is
now running and note the time of activation.

* Disconnect PDA interface cable from data logger and Palm Pilot

* Place data logger into black pouch; probe connector side up, seal Velcro & close with tie
cable. Use side cutters to cut off excess tie cable so that it is shear with closure point, and
tuck the closure point under one of the loops of the pouch to prevent any scratching.

* All the above can be done prior to a home visit as long as the start-time of the device (use
Palm pilot clock) is recorded. This can be done on the data collection sheet if a home visit is
arranged. Alternatively it can be written on a label that is then attached to the data logger
cable.

* Try and keep loggers in pouches when re-started, so possible damage to wires is limited.
Only remove loggers from pouches when they need to be washed after a visit.
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Appendix 23

Standard operating Practice for applying data logger to child

* Put sealed data logger pouch into an appropriate sized vest for the child after discussing with
parent whether front or back pocket is best for current activity.

* Help parent to put vest on child and when in place attach the probe into the crease of the axilla,
silver side to child’s skin. Secure with DuoDERM® Extra Thin & a strip of Microfoam tape.
(An insulating tape was chosen to reduce the cooling effect of air contact, therefore optimising
the response of the thermometer probe. See attached notes from MF 06/04/2004 — Data logger
review)

* Tuck any excess cable into the pouch and use zinc tape or micropore tape to secure cable to vest
(Foam tape doesn’t stick)

* Explain to parent what you are doing whilst attaching the probe so that they know how to re-
attach if it should be taken off (for a bath, or by child!) or it becomes dislodged during
play/sleep. Check the time probe attached using palm pilot clock (or mobile phone synchronised
to PC at time of data logger activation) and record on data collection form.

* Explain to parents where to record on the diary card the times when probe off and re-applied.
Stress the importance of recording the times as accurately as possible and also the importance to
the study of keeping the data logger on for the 24hour period if possible.

e Leave a small supply of Microfoam tape & half of a DuoDERM® with the parents so that they

can reapply the probe if it comes off. Do not leave a whole roll of Microfoam. (Too expensive
and infection control means the tape would need to be disposed of after each participant.

Revised 26" June 2007 (JF)to include justification of tape used

144 Sop/applying data logger version 2 25/05/07
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Appendix 25

Standard Operating Procedure (SOP) for:
Explaining the completion of the diary card to parents

Baseline visit

1) Research Nurse fully completes the front of the diary card, entering the
following details: Childs name, Relationship to the child of person
completing diary, enrolment number, randomisation number,
Doctor/Nurse’s diagnosis, and symptoms of illness. The nurse also
documents the times that the next doses of paracetamol and ibuprofen are
due, and explains this to the parents. It is then reinforced that the times of
the 3" and 4™ doses are dependant on the times of the 2" dose and are
4-6 hours after (for paracetamol) and 6 to 8 hours after (for ibuprofen).

2) The nurse completes the date and planned time sections of the card up to
and including the 24-hour visit. The time zero is the time at which the 1% dose
of medicine is given. The nurse explains to the parent that these are the times
we would like them to measure their child’'s temperature using the study
thermometer and they are shown how to use it. It is explained that the box
which says “actual time” gives the parent the opportunity to tell us what time
they managed to take the temperature and record the 4 scores. Parents are
asked to use their watch to complete the time or a reliable clock and are
asked to use the same timepiece at each measure rather than guessing the
time.

3) The nurse explains that as well as taking the child’s temperature at
these times, we would like them to record 4 scores in respect of the child’s
discomfort, activity, appetite and sleeping. Each score is talked through
with the parent in order to complete the scores for time zero and it is
explained that we want them to do the same at each of the times written in
the diary card.

It is explained that there is a key at the bottom of the diary card, which
explains each score. Parents are asked to choose a score that they think
is most suitable for their child. If there is any doubt about which score a
child should be given, (for example showing characteristics for 2 scores)
then the higher score should be given, rather than the lower score. It is
explained that the appetite score 'a’ can be used when they haven't been
due to have any food or drink.

4) It is explained that the discomfort and activity scores are to be taken at
the time that the temperature is taken. The appetite and sleeping scores
are based on how the child has been since they were last
assessed/scored. In order to obtain an accurate discomfort score at the
baseline visit, the nurse can gauge the child’s discomfort from
observations in the time that she has been in the home. If the child is
sleeping, a discomfort score can be obtained after waking the child up to
weigh them. If it is felt that by waking the child and weighing them, this has
caused the child to be more distressed (and therefore an accurate
discomfort score cannot be obtained) the nurse should discuss with the

Page 1 of 3 Explaining completion of the Diary card to parents v1.2.doc
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parent how the child has been in the last hour or so prior to nurse visit in
order to obtain a suitable score. Nurses to document in instances where
the discomfort score was obtained by reporting from parents, rather than
nurse/parent observation.

5) The research nurse records the date & time that the initial study medicines
are given with an ‘I’ or a ‘P’ beside the relevant time and asks the parent to do
the same every time a dose of medicine is given. At this point it is also
explained that the box underneath asks how well the medicines were
swallowed and the key at the bottom of the page identifies the answers.
Again, the research nurse completes the boxes to demonstrate how it is done.

6) It is then explained that there is a box for the parent to write down anything
else they did to reduce the child’s temperature e.g. stripping off, opening
windows etc. Parents are asked to record the date and time against any
action recorded

7) The back of the diary card is then explained. It gives the parent the
opportunity to record any new health related problems, and whether the
data loggercame off.The research nurse reinforces the importance of
recording accurate times for when the data logger came off and was
replaced. . It is also explained that there is a space for recording telephone
or face-to-face contact with any health professionals that the parent has
regarding the child with over the study period.

24 hour visit

1) The research nurse discusses the diary card with parent to see if it has
been fully completed. Any blanks are either completed or an
explanation written about why it wasn’t completed.

2) The times are put in for the checks needed at 32 hours and 40 hours
and it is explained that the 48-hour scores will be completed when the
nurse next visits.

3) The 24-hour temperature and scores are completed, if the parent
hasn’'t already done so, with the parent encouraged to take the
temperature and asked for the scores.

4) The parent is reminded to complete the sections on medicines and how
well they were swallowed, as well as the description of anything else
that was done to reduce the child’'s temperature.

5) If the child has been given any NON study paracetamol or ibuprofen,
the nurse should clearly document time, dose, type of medicine, and
make it explicitly clear on the diary card that these medicines are NOT
study medicines. Also note at the top of the card that non-study
paracetamol/ibuprofen were given as a prompt for trial secretary when
inputting data.

48 hour visit

1) Again, the nurse completes the section with the parent regarding the
temperature and the scores. The parent is asked whether they have

Page 2 of 3 Explaining completion of the Diary card to parents v1.2.doc
Created on 14/04/06
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Appendix 25

recorded any study medicines given and how easily they were
swallowed.

2) The card is checked to ensure it has been fully completed and taken
away for the 5-day telephone call.

3) If the child has been given any NON study paracetamol or ibuprofen,
the nurse should clearly document time, dose, type of medicine, and
make it explicitly clear on the diary card that these medicines are NOT
study medicines. Also note at the top of the card that non-study
paracetamol/ibuprofen were given as a prompt for trial secretary when
inputting data.

Page 3 of 3 Explaining completion of the Diary card to parents v1.2.doc
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Appendix 26

PITCH STUDY

Pharmacy procedure for handling unblinding requests
Written by Niamh Redmond

Requests for unblinding should only be accepted from a clinician taking responsibility for the care
of the child. Other than in exceptional circumstances, requests to unblind should not usually be
accepted from parents, but referred instead to the child's GP.

1. Collect the following information from the caller:

« The child’s 4-digit Randomisation Number and 5-digit Enrolment number
Child’s initials

« Name of the clinician

« Clinicians position and/or title

«  Contact number of clinician/caller
Location or site where the clinician is from

«  Reason for unblinding

- Date of call
Time of call

Write this information in the Accountability Log for Unblinding, log can be found behind this
procedure.

2. Ask the caller to hold while you complete the unblinding.

3. Locate the Unblinding Codes, which are A4 cards with scratch-off sections to reveal the
treatment allocated when scratched. There are 2 copies with Pharmacy and these can be
found in:

- The Clinical Pharmacy Office, level 3 in the grey filing cabinet at the far end of the office
in the 3" drawer down, marked Clinical Trials Active in the hanging file marked PITCH
Study — for use during office hours
« The On-call pharmacist's bag — for use during out-of-normal hours

4. Select the Unblinding Code with the appropriate Randomisation Number

5. Using a coin, scratch the card to reveal the Treatment Allocation

6. Inform the caller of the Treatment Allocation

7. Place the Unblinding Codes back in either the hanging file and back in the grey cabinet or back
in the on-call bag.

8. Please fax a copy of the completed Accountability Log for Unblinding to:
PITCH trial co-ordinator/Dr Alastair Hay on 0117 954 6647

NB: Contact details for PITCH study team should you need them:

Name Role _Cr)gllcileohours Emergency No. | Email address
Dr. Alastair Hay PrlnC|paI (0117) 331 07817495050 Alastair.Hay@bristol.ac.uk
Investigator 3853
. Trial co- (0117) 331 . .
Ceire Costelloe ordinator 3831/13845 07810264771 Ceire.Costelloe@bristol.ac.uk
Ms Susan Doohan Prole_c_t 0117 331 3835 Pitch-study@bristol.ac.uk
Administrator

The PITCH trial team will try to warn Pharmacy staff of possible unblindings if they become aware
of a request prior to Pharmacy staff.

Pharmacy SOP for handling unblinding requests v 2.0 Mar 07.doc Page 1 of 1
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Appendix 27

PITCH study (Paracetamol & lbuprofen for the Treatment of Childhood fever):

Standard Operating Procedure (SOP) for handling unblinding
requests

Written by Niamh Redmond

The PITCH trial unblinding requests are handled by Pharmacy staff at all times.

This SOP is for the use of the PITCH team so that they are aware of how requests to
unblind a randomised participant from the PITCH trial (currently recruiting until May
2007) is managed. Pharmacy’'s procedure for unblinding can be found in the
following document, which they have copies of.

Pharmacy's SOP for handling unblinding requests v 2.0 March 07.doc

Located here:

L:\Studies\PITCH\SOPs\Unblinding\current documents

1. Requests to unblind:
Requests for unblinding should only be accepted from a clinician taking clinical
responsibility for the care of the child. Other than in exceptional circumstances,
requests to unblind should not be accepted from parents or relatives, but referred
instead to the child’'s GP.

2. Process to unblind
The flowchart below should be followed:

Clinician decides unblinding of PITCH patient is needed:

Normal working hours — Mon to Fri, 9am to 5.30pm clinician should call BRI
pharmacy on 0117 928 2053

Out-of-Hours — clinician should call 0117 923 0000 (BRI switchboard) and
ask for the on-call pharmacist.

Call received from Pharmacy to unblind PITCH patient.
If PITCH trial co-ordinator becomes aware of unblinding request before
Pharmacy, then TC should call Pharmacist and remind them of what is required.

'

/harmamst should collect the following information from the caller:
The child’s 4-digit randomisation number & 5-digit Enrolment Number
Child’s initials
Name of the clinician
Clinician’s title or role
Location of where clinician is from & contact number
Reason for unblinding
Date of call
Time of call
Pharmamst should write this information on to the Accountability Log for
KUanmdmg which they have copies of in their file.

SOP for handling unblinding requests version 1.2.doc Page 1 of 2
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Pharmacists asks caller to hold whilst unblinding takes place. \
To unblind:
» Locate the Unblinding Codes Scratch cards — 1 copy in Pharmacy
filing cabinet, 1 copy in On-call pharmacists bag.
«  Select the unblinding code with the correct Randomisation Number
« Scratch the card to reveal the Treatment Allocation and inform the
caller of the treatment allocation
+ Return the Unblinding Codes back to either the Pharmacy file or the
on-call bag.
+ Fax a copy of the completed Accountability Log for Unblinding to:
PITCH trial co-ordinator/Dr Alastair Hay on 0117 954 6647
+ Keep a copy of the Accountability Log for Unblinding in Pharmacy.

'

PITCH trial co-ordinator receives a faxed copy of Accountability Log for
Unblinding. On receipt, the TC should:
« Check the Log is completed fully.
« Call Pharmacy to let them know this has been received and query
any gaps in the Log.
» Inform the Principal Investigator (AH) of unblinding details.
+ Notify the relevant Research Nurse to prevent her being inadvertently
unblinded.
« Ensure the RN has informed the parents/guardian of the following:

a. That they are still blinded to the medicines

b. The importance of continuing with the study

c. That they can continue with the study if they wish

d. That they can continue to use the study medicines if they

wish.

- Update the ‘Master accountability log for unblinding- study team (WP,
AH).doc’ This can be found in L:\Studies\PITCH\SOPs\Unblinding\current
documents.

« Complete the ‘Operating Procedure or Protocol Deviations.doc’. This
can be found under L:\Studies\PITCH\Trial management\Protocol
deviations and significant events\Protocol Deviation or Other Significant
Events Table.

- Complete the relevant section of the CRF (nurse data collection
form).

SOP for handling unblinding requests version 1.2.doc Page 2 of 2 157
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Appendix 28

Updated April 2007

SOP (Standard Operating Procedure) for PITCH Data Entry Query
Checking

Written by Niamh Redmond

Query sheet generation:

Persons responsible for entering the PITCH CRF data into to the Access database create
Query sheets to inform the trial co-ordinator (TC) of whether data has been entered
successfully or not.

These are located here:

L:\Studies\PITCH\Trial management\Ceire's PITCH management tools\Access
database\Data Entry Query Sheets

Occasionally, data enterers come across problems that they cannot resolve alone. These
have to be highlighted to the TC via the Query Sheet for that particular participant, identified
by their PITCH Enrolment Number. Any uncertainties with regards to the data entered or
data that appears missing or cannot be input are grouped via section of the CRF/Access
database forms.

These sheets are printed out and placed inside the front cover of the CRF folder by the data
enterer. For any new data entered, the Query Sheet must be updated and re-printed and
returned to the CRF.

Query Sheet checking:
The following process needs to be followed in order to resolve queries highlight from the
CRF Query Sheets.

4 N\

Collect CRF from filing cabinet and locates Query Sheet

v

RN and SD/KP review query sheet problems (per section) and resolves
issue. Any queries that involve major changes should be referred to TC
L to make decisions about appropriate data to be entered and to remain )

v
@N and SD/KP do the following: \

1. Makes changes in the Access database.
2. Notes these changes and signs off initials and date in the
following:
a. The CRF at the point of the query.
b. The CRF Query Sheet
C.
3. At the end of the CRF section (e.g. Baseline visit) Sign off that all

k queries have been resolved. /
v

/TC re-prints the Query Sheet with the resolved information on and \
places back with the CRF.

- If all queries complete — ‘COMPLETE’ entered and highlighted

TC logs in Query Log file that CRF section has been resolved
completely.

Query checking Logs can be found here:

L:\Studies\PITCH\Trial management\Ceire's PITCH management
tools\Access database\Data Query Checking Logs

. /

SOP for Data query checking version 1.1.doc Page 1 of 1
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Appendix 29

Created 9™ April 2007

SOP (standard Operating procedure) for PITCH Data Quality Checking
Written by Céire Costelloe

Data Quality:

Persons responsible for entering the PITCH CRF data into the Access database must carry
out checks to ensure correct data entry. The process of data entry is as follows: SD, SB or KP
enters Data from CRF into the Access database. Any uncertainty regarding data is entered
into a word document Query Sheet for that particular patient. CC, SD and RNs check through
Query Sheets and resolve according to Data Query Resolution SOP. Once the query has
been resolved the Data can then undergo a quality check. A process of double entry and
checking is needed. Aiming for 100% agreement and any disagreements should be corrected
for primary outcomes measured.

Data Quality Checking:
The following process needs to be followed in order to ensure data have been entered
correctly:

SD, KP collects CRF from filing cabinet and locates Query Sheet

v

Check on PITCH drive to ensure Queries have been resolved

L:\Studies\PITCH\Trial management\Ceire's PITCH management tools\Access
database\Data Query Checking Logs

v

SD, KP re-enter 10-15 CRF

Duplicate Access Database can be found here:
L:\Studies\PITCH\Trial management\Ceire's PITCH management tools\Access
database\Quality assurance

SD, KP print out completed Symptom Diary Card form from Access and check
Symptom Diary Card data on Access against original symptom diary card in CRF

(for 10-15 CRFs)

SD, KP check all 48-hour discomfort scores entered in Access against original Symptom
Diary Card in CRF.

A copy of 48-hour discomfort scores can be found here:
L:\Studies\PITCH\Trial management\Ceire's PITCH management tools\Access
database\Quality assurance

SOP for Data Quality checking version 1.0
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Created 9" April 2007

|

/SD, KP check baseline data on Access against original CRF for: \

DOB

Date

Gender

Age (months)

Temperature

Time Taken

Fever duration

Current antibiotic use

Nurses hydration assessment
Baseline discomfort score

\ y
'

SD, KP to update Data Quality Check Log, located here:

L:\Studies\PITCH\Trial management\Ceire's PITCH management tools\Access
database\Quality assurance

Double entry ensures 900 points have been checked. TC aids Data Quality checking
by generating Access Queries to extrapolate data for 48 hour discomfort scores and
Baseline data if necessary.

SOP for Data Quality checking version 1.0 163
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