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Introduction
Management of pain in children is often suboptimal, as a result of misconceptions that children do 
not feel pain in the same way as adults do, and for fear of adverse events to analgesic medication.1-3 
However, in most acute childhood presentations associated with pain, analgesia should be used to 
provide short-term symptomatic relief while the cause of the pain is being investigated and managed.4 
Pain experiences in childhood may shape future pain experiences in adulthood.5 Paracetamol and 
ibuprofen are the most appropriate agents for children with mild pain.4,6,7

Paracetamol and ibuprofen are also commonly used as antipyretic agents in children with fever, and are 
often administered by parents/caregivers in an effort to maintain a “normal” body temperature.8 However, 
fever is not an illness but a normal physiologic mechanism which aids in fighting infection.9,10 Antipyretics 
are indicated only in cases of discomfort associated with fever and not with the sole aim of reducing body 
temperature.11 Healthcare professionals must be responsible for counselling parents and caregivers on 
the appropriate use of antipyretics in children with fever.8  

Assessment of pain
Identifying pain in children involves observing verbal and non-verbal cues, and listening to the parent/
caregiver’s judgement of pain.4 Mild pain associated with general illness and injury in childhood can 
usually be managed in the primary care setting.4 Referral should be considered if the source of the child’s 
pain cannot be identified, particularly in those under 6 weeks of age.4 

Self-reporting of pain by the child is the preferred method of assessing the level of pain.4,12 From the 
age of 3-4 years, children may be able to provide information on the location of pain and describe 
characteristics of their pain.4,12 Pain assessment tools can be considered, but it should be noted these 
are subjective and may under- or over-estimate pain.4

Assessment tools recommended by New Zealand’s Starship Hospital Pain Services13 are the FLACC 
pain rating scale for children under 3 years of age (see Figure 1),14 The Faces Pain Scale - Revised for 
children aged 3 years and above (see Figure 2),15 and the Visual Analogue/Numerical Rating scale for 
children aged 5 years and over (see Figure 3).13 The Revised FLACC scale can be used for children with 
a developmental disability.16

0 1 2

Face No expression or smile Occasional grimace 
or frown, withdrawn, 
disinterested

Frequent to constant 
frown, clenched jaw, 
quivering chin

Legs Normal position or 
relaxed

Uneasy, restless, tense Kicking, or legs drawn up

Activity Lyinq quietly, normal 
position, moves easily

Squirming, shifting back and 
forth, tense

Arches, rigid, or jerking

Cry No cry (awake or 
asleep)

Moans or whimpers, 
occasional complaint

Crying steadily, screams 
or sobs, frequent 
complaints

Consolability Content, relaxed Reassured by occasional 
touching, hugging, or “talk-
ing to”, can be distracted

Difficult to console or 
comfort

Figure 1. The FLACC pain rating scale.14 The child should be observed for 1-2 minutes and a score 
allocated for each category, with an overall score between 0-10.
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Figure 2. The Faces Pain Scale – Revised.15 The child is asked to point to 
the face showing how much they hurt. The face can then be scored as 0, 2, 
4, 6, 8, 10, counting left to right.

Figure 3. Visual analogue/numerical rating scale.13 The child is asked to 
rate their pain, from 0 being no pain to 10 being the worst pain imaginable.

Management of pain
Multi-modal therapy that includes non-pharmacological techniques should 
be included in the management of children with pain.4 These strategies 
include distraction and comfort by the parents/caregivers, education 
about the illness/injury, and cognitive behavioural strategies.4  Rest, ice, 
compression and elevation (RICE), and techniques to stabilise an injury, will 
also reduce pain.4 

Analgesics should be used to provide short-term symptomatic relief of pain, 
while the cause is being investigated and managed.4 There are no specific 
international guidelines on short-term management of pain in children with 
over-the-counter analgesics, however there are several guidelines for pain 
management in a hospital setting, as well as indication-specific guidelines.17 
Paracetamol and ibuprofen are the medicines of choice in children with mild 
pain.4,6,7 Diclofenac sodium 12.5 mg and 25 mg preparations are approved 
for use in children aged over 1 year, but are rarely used for analgesia in the 
primary care setting.4,18 Furthermore, aspirin is contraindicated in children 
aged less than 16 years.19

Healthcare providers should discuss ongoing pain management with the child 
and their parents.4 This should include instruction on ongoing assessment 
of pain, advice on when to stop pain relief, and when to seek further help.4  
If paracetamol or ibuprofen are insufficient to control pain, referral to 
secondary care is appropriate.4

If pain is constantly present, analgesics should be administered on a 
regular schedule, as this results in more predictable and consistent levels 
of analgesia.4,20 In children with intermittent or unpredictable pain, for 
example due to otitis media, giving analgesia on an as-required basis is 
more appropriate.4,20

Combining or alternating paracetamol and ibuprofen is not routinely 
recommended for the treatment of pain in children.4,21 However, short-term 
use of alternating doses of paracetamol and ibuprofen may be considered if 
the child has unmanaged pain despite optimal monotherapy.4,21 

The relative analgesic efficacy of paracetamol and ibuprofen depends on 
the underlying cause of the pain. Ibuprofen is considered more effective for 
the treatment of inflammatory pain.3,22,23 Comparative studies assessing 
the use of ibuprofen and paracetamol in common pain conditions are 
discussed below.

Musculoskeletal pain
In primary care, ibuprofen should be the first-line treatment for management 
of acute musculoskeletal pain.3,24 Evidence suggests it provides more 
effective relief than paracetamol or codeine in this setting.25,26

A randomised controlled trial compared the efficacy of a single oral dose 
of paracetamol 15 mg/kg, ibuprofen 10 mg/kg and codeine 1 mg/kg, in  
336 children aged 6-17 years presenting to the emergency department for 
acute musculoskeletal injury which had occurred in the preceding 48 hours.25 

Children who received ibuprofen had a significantly greater improvement in 
pain score at 60 minutes compared with those who received paracetamol or 
codeine (mean decrease 24 mm vs 12 mm and 11 mm, respectively).25 

Another randomised trial of 336 children discharged from the emergency 
department after acute arm fracture showed that the proportion of treatment 
failures was nonsignificantly lower with ibuprofen 10 mg/kg compared with 
paracetamol + codeine 1 mg/kg (20.3% vs 31.0%, respectively).26 However, 
the proportion of children who had any function affected by pain (play, sleep, 
eating, school) was significantly lower in the ibuprofen group.26  

Otitis media, tonsillitis and pharyngitis
Overall, studies indicate the efficacies of ibuprofen and paracetamol for the 
treatment of pain associated with otitis media, tonsillitis and pharyngitis 
are similar.27-29 

In a randomised controlled trial, children aged 1-6 years with otoscopically 
proven acute otitis media received ibuprofen 10 mg/kg, paracetamol or 
placebo three times daily for 48 hours.27 At treatment end, 7%, 10% and 25% 
of children treated with ibuprofen, paracetamol and placebo, respectively, still 
had pain.27 Relief of pain was significantly better with ibuprofen vs placebo, but 
not with paracetamol vs placebo.27

A recent Cochrane systematic review of randomised controlled trials comparing 
ibuprofen and paracetamol for short-term pain relief in children with acute 
otitis media concluded that both agents were effective, and that there was 
insufficient evidence for a difference between the two agents.28

Likewise, ibuprofen and paracetamol were found to be equally effective for the 
treatment of symptoms of tonsillitis and pharyngitis, in a randomised controlled 
trial in children.29 In cases with a greater inflammatory component, such as 
exudative pharyngotonsillitis or when there is associated lymphadenitis, 
ibuprofen should be preferred due to its anti-inflammatory properties.3 

Migraine
Practice guidelines from the American Academy of Neurology and the 
American Headache Society state that clinicians should prescribe ibuprofen 
10 mg/kg as an initial treatment option to reduce pain in children and 
adolescents with migraine.30

The practice guidelines also note that acute migraine treatments are more 
likely to be effective when used earlier in the migraine attack, when pain is still 
mild.30 Paracetamol has not been shown to be effective for acute migraine in 
children.31

In a randomised, crossover study of 88 children aged 4-16 years with migraine, 
three attacks per child were treated with single doses of ibuprofen 10 mg/kg,  
paracetamol 15 mg/kg and placebo.32 Ibuprofen was twice as likely as 
paracetamol to abort migraine within 2 hours.32

Assessing Children’s Pain

0 1 2 3 4 5 6 7 8 9 10

No pain Worst pain

Numerical Rating Scale for children over 7 years

Some children may be able to do this with only verbal instruction, others may need to look at the number scale 
above and point to the number that describes the intensity of their pain. If a child is unable to complete this. 
The Faces Pain Scale could be used.

On a scale of 0-10, with 0 being no pain and 10 being the worst 
pain you can imagine, what number are you feeling right now  

on movement and at rest?
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Young child formula: a position paper by the ESPGHAN 
Committee on NutritionAuthors: Hojsak I et al., for the ESPGHAN Committee on Nutrition

Summary: The ESPGHAN Committee on Nutrition reviewed the composition of young child formula (YCF) and 

its role in the diet of young children. They found that different YCFs have a highly variable composition that in 

some cases is unsuitable for children. The nutrient composition of YCF should be similar to that of follow-on 

formulae with regards to energy and nutrients, and should contain iron, vitamin D, and polyunsaturated fatty 

acids (n-3 PUFAs). However, the protein content must be at the lower end of the permitted range of follow-on 

formula if animal protein is used. The Committee suggests that there is no need for the routine use of YCFs in 

children from 1 to 3 years of age, but they can be used as part of a strategy to optimise nutritional intake. Other 

approaches include promotion of a healthy varied diet, use of fortified foods, and use of supplements.

Comment (BC): This position paper makes three important points about YCF. Firstly, that its composition 

should be closer to that of follow-on formula (known as Stage 2 from 6 months in NZ) and therefore not 

really necessary because follow-on formula could be used instead. Secondly, there is great variation in the 

nutritional composition of YCF and many have a very high protein content and added sugar. Sugar intake 

is the major risk factor for the formation of dental caries and encourages a preference for sweet foods, 

however most YCF on sale in NZ do not contain added sugar. In NZ, composition varies in energy from  

64–74 kcal and 2.4–3.4g protein per 100ml. Given the risks of high protein intake in infancy for later 

metabolic health, the use of high protein YCF in preference to cow’s milk cannot be advised. Thirdly, there 

may be subgroups of children who would benefit from the additional iron, vitamin D, and PUFAs in YCF, but 

follow-on formula could be used for this purpose. However the additional cost of $1.25 to $3.50 per litre in 

NZ compared with cow’s milk means that good food and sunshine are better choices. 
Reference: J Pediatr Gastroenterol Nutr 2018;66(1):177-85
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of preterm babies.
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Dental procedures
Studies indicate the ibuprofen may provide 
more effective relief of pain associated with 
dental procedures than paracetamol.33,34

In a randomised controlled noninferiority trial 
of 159 children aged 12-16 years undergoing 
orthodontic separator placement, ibuprofen 
400mg or paracetamol 1g was given 1 hour 
before and 6 hours after separator placement.33 
Mean pain score from 2 hours after separation 
until bedtime was higher in the paracetamol 
group, with 95% confidence intervals suggesting 
superiority of ibuprofen.33 From day 1 onwards, 
children who received ibuprofen experienced 
less pain at most time intervals compared with 
those who received paracetamol.33

An earlier randomised controlled trial compared the 
effectiveness of a single dose of ibuprofen 200mg, 
paracetamol 240 or 360mg, and paracetamol 
+ codeine 240mg/24mg, administered at home 
after dental extraction.34 Ibuprofen, but not 
paracetamol, provided significant pain relief in 30 
minutes compared with placebo.34 Both agents 
were effective at 2 hours. The global rating of drug 
efficacy was statistically superior for ibuprofen.34

EXPERT COMMENTARY
The effective management of procedural and 
acute pain should always be multi-modal 
and involve more than just medication; the 
majority of these techniques are simple to 
apply, do not require specialist training and 
are low in cost. 

The medications of choice, when required, 
are paracetamol or ibuprofen. Ibuprofen 
has some evidence to suggest superiority 
over paracetamol when an inflammatory 
process is the primary cause of pain and 
should be the first option early in migraine 
management.    

Assessment of fever
Guidelines from the UK National Institute for Health and Care Excellence (NICE) include a “traffic light” 
system for identifying risk of serious illness in children with fever (see Figure 4).35

 

Figure 4.  Traffic light system for identifying risk of serious illness in children with fever.35

Children whose symptoms or combination of symptoms suggest an immediate life-threatening illness 
should be referred immediately for emergency medical care, usually by ambulance.35 

Children with any “red” features but who are not considered to have an immediately life-threatening 
illness should be referred urgently to the care of the paediatric specialist.35

For children with “amber” features in whom no diagnosis has been reached, parents or caregivers should 
be provided with a “safety net”, or referred to specialist paediatric care for further assessment.35 The 
safety net should include one or more of the following:
•	 Verbal and/or written information on warning systems and how further healthcare can be accessed
•	 Arranging further follow-up at a specified time and place
•	 Liaising with other healthcare professionals, including out-of-hours providers, to ensure direct 

access for the child if further assessment is required.35

Children with “green” features only can be cared for at home with appropriate advice for parents and 
caregivers, including advice on when to seek further attention from healthcare services.35

Green - low risk Amber - intermediate risk Red - high risk

Colour 
(of skin, lips 
or tongue)

 • Normal colour

Activity  

 

 

 

Respiratory

Circulation
and
hydration

 

 

Other

CRT: capillary refill time; PR: respiratory rate
* Some vaccinations have been found to induce fever in children aged under 3 months

• Responds normally to 
social cues

•  Content/smiles
•  Stays awake or awakens 

quickly
•  Strong normal cry/not 

crying

• Not responding normally to 
social cues

• No smile
• Wakes only with prolonged 

stimulation
• Decreased activity

•  Nasal flaring
•  Tachypnoea:

- RR >50 breaths/ minute, 
age 6–12 months

- RR >40 breaths/ minute, 
age >12 months

•  Oxygen saturation 
≤95% in air

• Crackles in the chest

• Grunting
•  Tachypnoea: 

RR >60 breaths/minute
•  Moderate or severe chest 

indrawing

• Pallor reported by 
parent/carer

• No response to social cues
• Appears ill to a healthcare 

professional
• Does not wake or if roused 

does not stay awake
• Weak, high-pitched or  

continuous cry

• Pale/mottled/ashen/ blue

• Normal skin and eyes
• Moist mucous membranes

• Tachycardia:
 - >160 beats/minute, 

age <12 months
 - >150 beats/minute, 

age 12–24 months
 - >140 beats/minute, 

age 2–5 years
• CRT ≥3 seconds
• Dry mucous membranes
• Poor feeding in infants
• Reduced urine output

• Reduced skin turgor

• None of the amber or red 
symptoms or signs

• Age 3–6 months, 
temperature ≥39°C

• Fever for ≥5 days
• Rigors
• Swelling of a limb or joint
• Non-weight bearing limb/not 

using an extremity

• Age <3 months, 
temperature ≥38°C*

• Non-blanching rash
• Bulging fontanelle
• Neck stiffness
• Status epilepticus
• Focal neurological signs
• Focal seizures
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Management of fever
A review of international clinical practice guidelines for management of fever 
in children found the following messages were common to all guidelines:11

•	 Antipyretics are indicated only in cases of discomfort associated with 
fever and not with the sole aim of reducing body temperature

•	 Recommended antipyretic agents are ibuprofen and paracetamol 
•	 The use of antipyretics does not prevent either febrile convulsions or 

reactions to vaccines
•	 Tepid sponging and alcoholic baths are not recommended for the 

treatment of fever
•	 The use of cough and cold medicine is discouraged because of the risk 

of overdoses and interactions.11

The alternate use of two antipyretic agents is discouraged by most of the 
guidelines, while NICE guidelines permit alternate use only if the discomfort 
persists after the administration of one antipyretic.11,35 Combination use of 
ibuprofen and paracetamol is generally not recommended.11

NICE guidelines state that antipyretic agents should be continued for only as 
long as the child appears distressed.35

Choice of antipyretic agent
Studies show that ibuprofen appears to have both a more rapid onset 
and a longer duration of action compared with paracetamol, and that it 
provides more effective relief of fever-associated discomfort, particularly 
in the first 24 hours of the child’s illness.36,37

In the randomised, double-blind PITCH study involving 156 children 
receiving treatment at home for fever, ibuprofen was associated with 
faster fever clearance and longer time without fever in the first 24 hours 
compared with paracetamol.38 Furthermore, a greater number of children 
treated with ibuprofen vs paracetamol had no discomfort at 24 hours (69% 
vs 44%, respectively).38 The PITCH study findings are consistent with an 
earlier study, which also reported higher comfort (assessed using scores of 
general behaviour and degree of relief) in patients treated with ibuprofen vs 
paracetamol.39

Reduction in fever with ibuprofen starts to take effect from 15 minutes 
after dosing, with a single dose lasting for up to 8 hours, significantly 
longer than paracetamol.40,41 Several meta-analyses have confirmed the 
overall superiority of ibuprofen compared with paracetamol for controlling 
temperature in children.42-44 

Rapid symptom relief is an important consideration in children; those who are 
comfortable are more likely to maintain adequate hydration and nutrition.36 
Furthermore, the longer duration of action with ibuprofen compared with 
paracetamol may improve sleep patterns.45         

EXPERT COMMENTARY
Fever is a sign requiring wider assessment for the cause in children. 
This is particularly important in the infant <6 weeks of age where a 
temperature >38°C carries a 15% risk of bacterial infection and the 
possibility of rapidly progressive disease, and in the child 6 weeks to 
3 months of age where a temperature >38.9°C carries a 6% risk. 
The use of an antipyretic should be limited to children experiencing 
fever-related distress and, regardless of agent, should only be used 
for a short duration. The choice of agent, paracetamol or ibuprofen, 
is generally one of personal preference when effectiveness and the 
potential for adverse effects are taken into account.  

Safety of ibuprofen and paracetamol
Meta-analyses have confirmed that the risks of adverse events with both 
ibuprofen and paracetamol are low, when used in children for the short-term 
relief of pain and/or discomfort associated with fever.46-48 Adverse events of 
specific interest, including gastrointestinal (GI) events, asthma, renal injury, 
hepatotoxicity, and immune response to vaccination, are immune response 
to vaccination, are discussed in more detail below.

Gastrointestinal events
Large clinical trials have indicated that the GI safety profile of ibuprofen 
and paracetamol in children is similar.49,50 However, ibuprofen should be 
avoided in children with active GI ulceration or bleeding, and in children 
with a history of these disorders.51

In the Boston University Fever Study, a randomised controlled trial involving 
84,192 children with fever, the risk of GI bleeding with ibuprofen 5 or 10 
mg/kg was not significantly different from the risk with paracetamol 12 mg/
kg.49 The four cases of GI bleeding with ibuprofen reported in this study all 
occurred in patients who had received previous treatment with ibuprofen, 
and all were managed conservatively with no endoscopy required.49

In the observational Children’s Analgesic Medicine Project, 30,144 children 
with fever and/or pain were assigned to receive ibuprofen or paracetamol.50 
The incidence of any GI adverse event with ibuprofen was similar to the 
incidence with paracetamol in those aged <2 years, but higher in those 
aged ≥2 to <12 years.50 Differences were not considered clinically relevant, 
and the authors noted that a disproportionate use of ibuprofen in sicker 
children may have led to a higher incidence of GI adverse events in the 
ibuprofen group.50 

A retrospective cohort study of 180,333 infants who received a prescription 
for an antipyretic within the first 6 months of life found a higher risk of 
any GI adverse event and a moderate or severe GI adverse event in those 
prescribed ibuprofen with or without paracetamol, compared with those 
prescribed paracetamol alone.52 However, it is important to note that only 
a small proportion of infants (n=1724) received a prescription for ibuprofen 
but never paracetamol during the study period.52

In a prospective, case-control study of 2416 children admitted to hospital via 
emergency departments, the risk of upper GI complications with ibuprofen 
was not significantly different from the risk with paracetamol.53 However, 
a retrospective survey of 177 children hospitalised for upper GI bleeding 
found a higher risk with ibuprofen exposure compared with aspirin.54 This 
study had several limitations, including a limited dataset and the possibility 
of recall bias.54

Asthma 
Evidence suggests that the risk of developing wheezing or asthma following 
use of ibuprofen or paracetamol is low.55-57 In infants and children with 
pre-existing asthma, ibuprofen carries a small risk of bronchospasm.59 
However, the risk of asthma exacerbations with ibuprofen is similar to, if 
not smaller than, the risk with paracetamol.60,61

A retrospective cohort study of 1490 children found that higher intake of 
paracetamol or ibuprofen during the first year of life was associated with an 
increased risk of current asthma at 3-5 years of age in unadjusted models.55 
However, after adjustment for respiratory tract infections, the risk was null 
with paracetamol and attenuated with ibuprofen.55 In children 7-10 years of 
age, some suggestion of increased risk with paracetamol exposure remained 
after adjustment for respiratory tract infections, but was null with ibuprofen.55 
This study highlights the importance of controlling for confounding factors in 
studies of antipyretics and asthma.55
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A cross-sectional study of 347 children with fever aged 6 months to 6 years 
found that use of paracetamol was not associated with a higher rate of 
wheezing, and that ibuprofen was associated with a lower risk of wheezing.56

In the previously-mentioned Boston University Fever Study, the rate of 
physician visits for asthma was significantly lower in children who received 
ibuprofen vs paracetamol. There was no difference in the rate of hospital 
admissions for asthma between treatment groups.57

The ongoing Paracetamol or Ibuprofen in the Primary Prevention of Asthma in 
Tamariki trial is assessing the prevalence of asthma in New Zealand children 
given paracetamol or ibuprofen in the first year of life. The randomised trial 
aims to assign 3922 infants to paracetamol 15 mg/kg every 4 hours (every 
6 hours for those aged <1 month) or ibuprofen 10 mg/kg (5 mg/kg for those 
aged ≤3 months) every 6 hours, on an as-required basis for fever and/or 
pain.58   

A randomised controlled bronchoprovocation challenge study of 100 
children with mild-to-moderate asthma found a small risk of bronchospasm 
after a single 10 mg/kg dose of ibuprofen, with two children meeting criteria 
for ibuprofen-sensitive asthma.59 Neither patient was known to have had 
any exposure to ibuprofen before the study.59          

A randomised controlled trial assigned 300 children with mild persistent 
asthma to receive paracetamol 15 mg/kg or ibuprofen 9.4 mg/kg, every  
6 hours when needed for alleviation of fever or pain.60 Over the 46-week 
follow-up period, there was no significant difference between groups in the 
number of asthma exacerbations.60 There were also no significant differences 
between groups in the percentage of asthma-control days, use of rescue 
salbutamol or unscheduled healthcare utilisation for asthma.60

A sub-analysis of data from Boston University Fever Study, assessing only 
children receiving treatment for asthma (n=1879), found that the risks of 
hospitalisation due to asthma, and outpatient visits, were significantly lower 
in those who received ibuprofen vs paracetamol.61

Renal injury
Acute kidney injury is a rare but serious adverse event associated with 
ibuprofen use.23 It is usually reversible following withdrawal of treatment.23 
Ibuprofen should not be given to children who are dehydrated or who 
have severe renal impairment.37,51

The Boston University Fever Study and the Children’s Analgesic Project, which 
included 55,785 and 20,111 children treated with ibuprofen, respectively, 
found no incidences of acute renal failure.49,50 A randomised controlled trial 
of 285 children with fever treated with ibuprofen or paracetamol found that 
the risk of less severe renal impairment was small and was not different 
between treatment groups.62  

However, case reports of reversible renal insufficiency in children with 
fever treated with ibuprofen have been reported, largely associated with 
dehydration.63-65

In a prospective study of 105 children with acute gastroenteritis, 46 
children developed acute kidney injury, including 54% of those treated with 
ibuprofen.66 After adjusting for the degree of dehydration, ibuprofen exposure 
was independently associated with acute renal injury.66 A retrospective 
analysis of clinical records of 1015 children with acute renal injury found that 
1.8% of cases were associated with ibuprofen use.67 However, the majority 
of these children had dehydration upon presentation.67      

Hepatotoxicity 
Paracetamol overdose secondary to medication errors is the leading 
cause of paediatric acute liver failure in New Zealand.68,69 Paracetamol 
should be avoided in children with severe liver impairment.70 

Adverse events with paracetamol are relatively uncommon when used at 
recommended doses.71 However, cases of hepatoxicity in children have 
been attributed to cumulative toxicity from multiple supratherapeutic doses 
of paracetamol or frequent administration of appropriate single doses at 
intervals less than 4 hours, resulting in doses of more than 90 mg/kg 
per day for several days.72,73 Amongst 14 cases of paediatric acute liver 
failure attributed to paracetamol in New Zealand and Australia, the majority 
were the result of medication errors. Some of the reasons for paracetamol 
toxicity were coadministration of other medicines containing paracetamol, 
or administration of regular paracetamol for up to 24 days. Three children 
required a liver transplant and two died, one before transplant and one 
after transplant.69 

Children susceptible to toxicity are more likely to be less than 2 years of 
age, have been taking at least 90 mg/kg/day for more than 1 day, and 
are acutely malnourished and dehydrated as a consequence of vomiting, 
diarrhoea or decreased fluid and nutrient intake.74 Children with a family 
history of hepatic toxicity to paracetamol have an increased risk of 
developing a toxic reaction themselves.37 

Immune response to vaccination
Paracetamol and ibuprofen may reduce immune response to 
routine paediatric vaccines, when administered around the time 
of immunisation.75,76 They are therefore not recommended for the 
prophylactic management of fever, discomfort or pain associated with 
National Immunisation Schedule vaccines.77

A randomised controlled trial of 459 infants found significantly lower antibody 
concentrations in those given 3 prophylactic paracetamol doses within  
24 hours of administration of routine childhood vaccines, compared with 
those who received no paracetamol.75 In a more recent study, 908 infants 
were randomised to receive paracetamol, ibuprofen or neither antipyretic, 
starting at the time of routine infant vaccination or 6-8 hours afterwards.76 
Vaccine immune response was affected by both paracetamol and ibuprofen, 
with effects varying depending on the type of vaccine, antipyretic agent 
and time of administration.76 However, the clinical significance of reduced 
immune responses to vaccination remains unclear.78

While the Immunisation Advisory Centre does not recommend prophylactic 
antipyretic use for routine childhood vaccines, paracetamol is recommended 
where there is a clinical indication, such as discomfort associated with 
fever, or pain following immunisation.77 

Prophylactic paracetamol does not affect immunogenicity of the 
meningococcal group B vaccine 4CMenB,79 and prophylactic use in 
children aged <2 years is recommended by the Immunisation Advisory 
Centre to help manage post-4CMenB fever.80

Neither paracetamol nor ibuprofen significantly blunted immune response 
to inactivated influenza vaccine, when administered prophylactically in a 
randomised, placebo-controlled trial of 142 children.81  

EXPERT COMMENTARY
Ibuprofen and paracetamol are over-the-counter medications that 
enjoy wide use in the community often without primary care oversight. 
Fortunately, they are at low risk of causing adverse events but not 
without some risk. In well described populations of children that risk 
is increased. The prophylactic use of either agent should be actively 
discouraged for National Immunisation Schedule vaccinations; being 
relegated to managing distress from fever or pain which has not first 
responded to simple, non-pharmacological options.
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TAKE-HOME MESSAGES
•	 Analgesics should be used to provide short-term symptomatic relief of 

pain in children, while the cause is being investigated and managed4

•	 Antipyretics are indicated only in cases of discomfort associated with 
fever and not with the sole aim of reducing body temperature11

•	 Paracetamol and ibuprofen are the medicines of choice in children with 
mild pain and discomfort associated with fever4,6,7

•	 Children should be referred for secondary care if paracetamol or 
ibuprofen are insufficient to control pain, or if symptoms associated with 
fever indicate the presence of serious illness4,35 

•	 Ibuprofen is considered more effective than paracetamol for the 
treatment of inflammatory pain3,22,23

•	 Ibuprofen appears to have a more rapid onset of action and longer 
duration of effect, and provides more effective relief of fever-associated 
discomfort compared with paracetamol36,37

•	 The risks of adverse events with both ibuprofen and paracetamol are low, 
when used in children for the short-term relief of pain and/or discomfort 
associated with fever46-48

•	 Correct dosing of paracetamol and ibuprofen, and consideration of pre-
existing conditions, is important to minimise the risk of adverse events 
with both medicines.4,68 

EXPERT CONCLUSIONS

Paracetamol and ibuprofen enjoy widespread use in the community for the management of mild acute pain and fever with the minimum, but not absence, of 
adverse effects. This commentary provides up-to-date information to enhance judicious and effective prescribing and, in doing so, minimise potential adverse 
effects. However, use of both medications in the management of mild pain could be reduced without compromising pain relief by the application of simple, 
non-pharmacological strategies.

Dosing and administration of ibuprofen and 
paracetamol
When administering paracetamol or ibuprofen, it is important to check 
the strength of the formulation being used.4 Calculate the dose based 
on age and an up-to-date measurement of the child’s body weight.4,7 For 
paracetamol dosing in overweight or obese children, consider using ideal 
body weight for age to dose.7

Due to its narrow therapeutic index, dosing errors are of concern when 
prescribing paracetamol.68 Check when paracetamol was last administered, 
and the cumulative dose over the previous 24 hours, before giving a 
repeat dose.70 Ensure the child is not receiving any other medication 
containing paracetamol.70 As noted in the section on safety, paracetamol is 
contraindicated in children with severe liver impairment.70 

Before giving ibuprofen, check whether the child is receiving any other 
regular medication, particularly those containing nonsteroidal anti-
inflammatories (NSAIDs).51 Ibuprofen is contraindicated in children with 
hypersensitivity to aspirin or other NSAIDs, severe heart failure, ischaemic 
heart disease, active GI ulceration or bleeding or a history of GI ulceration or 
bleeding, and severe renal impairment.51 

Starship Child Health Paediatric Analgesia guidelines recommend the 
following dosing regimens for paracetamol and ibuprofen (see Table 1).7

Dose calculators are also available online at Health Navigator New Zealand:

•	 Ibuprofen https://www.healthnavigator.org.nz/tools/i/ibuprofen-paediatric-
dose-calculator/

•	 Paracetamol https://www.healthnavigator.org.nz/tools/p/paracetamol-dose-
calculator/  

It should be noted however, that consumer labelling for individual brands of 
ibuprofen and paracetamol products differ. 

EXPERT COMMENTARY
The dosing and administration of both paracetamol and ibuprofen, like 
all medications, should be individualised to the needs of the child. Age is 
a very important aspect in dosing considerations, especially for younger 
infants. A reasonable “rule of thumb” to highlight to parents is using the 
lowest dose for the shortest possible duration to get the desired effect, 
which will further minimise any potential for inadvertent harm.

Medication Age Dose Maximum daily dose

Paracetamol 0-3 months 10 mg/kg, every 6 hours Do not exceed 60 mg/kg per 24 hours

Over 3 months 15 mg/kg, 4 times per day Do not exceed 90 mg/kg per 24 hours or 4 g per 24 hours

Ibuprofen 1-3 months 5 mg/kg, every 6-8 hours Do not exceed 40 mg/kg/day 

Over 3 months 5-10 mg/kg, every 6-8 hours Do not exceed 40 mg/kg/day or 1.6 g per 24 hours

Table 1. Dosing regimens for paracetamol and ibuprofen recommended in Starship Child Health Paediatric Analgesia guidelines.7
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Issue 23 – 2020Welcome to issue 23 of Anaesthesia and Pain Management Research Review.

This issue begins with a systematic review with meta- and trial sequential analyses reporting, albeit with low 

certainty of evidence, that high-dose intraoperative opioids are associated with higher postoperative pain 

scores than low-dose regimens of the same opioid. There is also a narrative review article outlining important 

considerations for anaesthesiologists when managing patients who are being or have been treated with 

immunotherapy with immune checkpoint inhibitors.The pain management research begins with a paper reporting that young adult women who have experienced 

childhood maltreatment, particularly if they have also experienced post-traumatic stress as adolescents, 

are more likely to report pain conditions. To conclude this issue, we have an interesting article on how the 

mainstream media outlets in NZ portray chronic pain and if best practice is being accurately broadcast to the 

NZ public.
We hope you find the selected research helpful in your everyday practice, and we encourage you to keep 

sending us your comments and feedback.Kind regards,
Dr John Barnard 

Assoc Prof Gwyn Lewis 
johnbarnard@researchreview.co.nz gwynlewis@researchreview.co.nz    

Abbreviations used in this issueCBT = cognitive behavioural therapyCPM = conditioned pain modulationLBP = low back painRCT = randomised clinical trialTSP = temporal summation of pain

Low- versus high-dose intraoperative opioids
Authors: Albrecht E et al.Summary: This was a systematic review with meta-analyses and trial sequential analyses of 27 RCTs 

(n=1630) comparing high and low doses of the same intraoperative opioid in patients receiving general 

anaesthesia, and reporting pain outcomes. There was low-certainty evidence that compared with low doses, 

high doses of the same opioid were associated with higher at-rest 10-point pain scores at postoperative hours 

24 (primary outcome) and 2 (respective mean differences, –0.2 [95% CI –0.4, –0.1] and –0.4 points [–0.6, 

–0.2]), greater cumulative consumption of intravenous morphine equivalents (–1.6mg [–2.6, –0.7]) and a 

significantly lower pressure threshold for mechanical pain (3.8 g/mm2 [1.8, 5.8]).
Comment (JB): The take-home message for any budding researchers with a yearning to perform a 

meta-analysis is pick a subject that lends itself to narrow search terms. The two authors assessing the 

search results for this meta-analysis failed in this regard, and they had to review 4922 abstracts in order 

to filter out the 27 trials that provided the data for the meta-analysis. Sadly, this Olympic-level dedication 

was not rewarded with gold-medal results; statistical significance for the primary outcome, that higher 

intra-operative opioid doses lead to higher pain scores at rest 24 hours postoperatively, but the actual 

difference in pain score was small and the result came with a low level of certainty. As a demonstration of 

how thinking has changed over the last 25 years, the oldest studies included in the analysis were designed 

to demonstrate a positive pre-emptive analgesic effect of high-dose intra-operative opioids. The overall low 

certainty reflects issues with bias in the trial designs and the marked heterogeneity in dose regimens. The 

ratio between low and high dose varied between 1:15 and 1:1.5, and what was a high dose in some studies 

was a low dose in others. When attempting to generalise this work to the clinical context, possibly the most 

difficult aspect to account for was the low usage of multimodal analgesia. Only two of the trials included 

regular paracetamol (acetaminophen) and only five included an NSAID (nonsteroidal anti-inflammatory 

drug). As you have probably surmised, the authors concluding remark was a plea for more research and 

better data.

Reference: Acta Anaesthesiol Scand 2020;64:6–22
Abstract

Independent commentary by Dr John Barnard Dr John Barnard works as an anaesthetist at Waikato Hospital with a part time academic 

component. In addition to his role in the operating theatres, four years ago he became the 

Clinical Director of the Hospital Pharmacy and Chairman of the hospital’s Medicines and 

Therapeutics Committee. 

Covid-19 Response: Our heartfelt thanksAll of us at Research Review want to  thank you for the part you are playing in 
the Covid-19 crisis. Our hats go off to you, 
and we are proud to be associated with 

you. Our role in all of this is to support you 
by keeping you informed and up to date as much as we possibly can.

1

Anaesthesia and  
Pain Management
RESEARCH REVIEW™

Making Education Easy

www.researchreview.co.nz

a RESEARCH REVIEW™ publication

In this issue:
 Low- vs. high-dose 

intraoperative opioids

 Complications from 

perioperative transoesophageal 

echocardiography

 Prediction of hospitalisation 

length and complications by 

frailty assessments 

 Brief pre-anaesthetic jaw/

neck exercise for improving 

intubation

 Immune checkpoint 

inhibitors: considerations for 

anaesthesiologists

 Heightened pain risk after 

childhood maltreatment

 Mind-body therapies  

for opioid-treated pain

 Pre-emptive and preventative 

pain psychoeducation for 

perioperative pain control

 Alterations in pronociceptive 

and antinociceptive 

mechanisms in LBP

 Media representation of 

chronic pain in NZ

Issue 23 – 2020

Welcome to issue 23 of Anaesthesia and Pain Management Research Review.

This issue begins with a systematic review with meta- and trial sequential analyses reporting, albeit with low 

certainty of evidence, that high-dose intraoperative opioids are associated with higher postoperative pain 

scores than low-dose regimens of the same opioid. There is also a narrative review article outlining important 

considerations for anaesthesiologists when managing patients who are being or have been treated with 

immunotherapy with immune checkpoint inhibitors.

The pain management research begins with a paper reporting that young adult women who have experienced 

childhood maltreatment, particularly if they have also experienced post-traumatic stress as adolescents, 

are more likely to report pain conditions. To conclude this issue, we have an interesting article on how the 

mainstream media outlets in NZ portray chronic pain and if best practice is being accurately broadcast to the 

NZ public.

We hope you find the selected research helpful in your everyday practice, and we encourage you to keep 

sending us your comments and feedback.

Kind regards,

Dr John Barnard Assoc Prof Gwyn Lewis 

johnbarnard@researchreview.co.nz gwynlewis@researchreview.co.nz    

Abbreviations used in this issue

CBT = cognitive behavioural therapy

CPM = conditioned pain modulation

LBP = low back pain

RCT = randomised clinical trial

TSP = temporal summation of pain

Low- versus high-dose intraoperative opioids

Authors: Albrecht E et al.

Summary: This was a systematic review with meta-analyses and trial sequential analyses of 27 RCTs 

(n=1630) comparing high and low doses of the same intraoperative opioid in patients receiving general 

anaesthesia, and reporting pain outcomes. There was low-certainty evidence that compared with low doses, 

high doses of the same opioid were associated with higher at-rest 10-point pain scores at postoperative hours 

24 (primary outcome) and 2 (respective mean differences, –0.2 [95% CI –0.4, –0.1] and –0.4 points [–0.6, 

–0.2]), greater cumulative consumption of intravenous morphine equivalents (–1.6mg [–2.6, –0.7]) and a 

significantly lower pressure threshold for mechanical pain (3.8 g/mm2 [1.8, 5.8]).

Comment (JB): The take-home message for any budding researchers with a yearning to perform a 

meta-analysis is pick a subject that lends itself to narrow search terms. The two authors assessing the 

search results for this meta-analysis failed in this regard, and they had to review 4922 abstracts in order 

to filter out the 27 trials that provided the data for the meta-analysis. Sadly, this Olympic-level dedication 

was not rewarded with gold-medal results; statistical significance for the primary outcome, that higher 

intra-operative opioid doses lead to higher pain scores at rest 24 hours postoperatively, but the actual 

difference in pain score was small and the result came with a low level of certainty. As a demonstration of 

how thinking has changed over the last 25 years, the oldest studies included in the analysis were designed 

to demonstrate a positive pre-emptive analgesic effect of high-dose intra-operative opioids. The overall low 

certainty reflects issues with bias in the trial designs and the marked heterogeneity in dose regimens. The 

ratio between low and high dose varied between 1:15 and 1:1.5, and what was a high dose in some studies 

was a low dose in others. When attempting to generalise this work to the clinical context, possibly the most 

difficult aspect to account for was the low usage of multimodal analgesia. Only two of the trials included 

regular paracetamol (acetaminophen) and only five included an NSAID (nonsteroidal anti-inflammatory 

drug). As you have probably surmised, the authors concluding remark was a plea for more research and 

better data.

Reference: Acta Anaesthesiol Scand 2020;64:6–22

Abstract

Independent commentary by Dr John Barnard 

Dr John Barnard works as an anaesthetist at Waikato Hospital with a part time academic 

component. In addition to his role in the operating theatres, four years ago he became the 

Clinical Director of the Hospital Pharmacy and Chairman of the hospital’s Medicines and 

Therapeutics Committee. 

Covid-19 Response: 

Our heartfelt thanks

All of us at Research Review want to  

thank you for the part you are playing in 

the Covid-19 crisis. Our hats go off to you, 

and we are proud to be associated with 

you. Our role in all of this is to support you 

by keeping you informed and up to date as 

much as we possibly can.

ANAESTHESIA AND PAIN  
RESEARCH REVIEW
We offer over 50 different Reviews in various clinical areas. 
Subscription costs nothing – go to www.researchreview.co.nz

http://www.researchreview.co.nz
https://www.healthnavigator.org.nz/tools/i/ibuprofen-paediatric-dose-calculator/
https://www.healthnavigator.org.nz/tools/i/ibuprofen-paediatric-dose-calculator/
https://www.healthnavigator.org.nz/tools/p/paracetamol-dose-calculator/
https://www.healthnavigator.org.nz/tools/p/paracetamol-dose-calculator/


7

Management of mild paediatric pain and feverA  RESEARCH REVIEW™  
EDUCATIONAL  SERIES

www.researchreview.co.nz a RESEARCH REVIEW™ publication

This publication has been created with an educational grant from Reckitt Benckiser (New Zealand) Ltd. The content is entirely independent and 
based on published studies and the author’s opinions. It may not reflect the views of Reckitt Benckiser (New Zealand) Ltd. Please consult the full 
data sheet at medsafe.co.nz. Treatment decisions based on these data are the full responsibility of the prescribing physician.

© 2020 RESEARCH REVIEW 

REFERENCES 
1. Kankkunen P, Vehviläinen-Julkunen K, Pietilä AM, Kokki H, Halonen P. Parents’ perceptions and use of analgesics at 

home after children’s day surgery. Paediatr Anaesth. 2003;13(2):132–140.
2. Finley GA, Franck LS, Grunau RE, von Baeyer CL. Why children’s pain matters. Pain: Clin Updates 2005;13(4): 1-6.
3. Barbagallo M, Sacerdote P. Ibuprofen in the treatment of children’s inflammatory pain: a clinical and pharmacological 

overview. Minerva Pediatr. 2019;71(1):82–99.
4. BPAC NZ. Managing pain in children aged under 12 years. 2014. Available at: https://bpac.org.nz/BPJ/2014/March/

pain.aspx [Accessed April 2020].
5. Baccei ML, Fitzgerald M. Development of pain pathways and mechanisms. In: McMahon SB, Koltzenburg M, Tracey 

I, Turk DC, eds. Wall and Melzack’s Textbook of Pain. 6th ed. Philadelphia, Pa.: Elsevier Saunders; 2013:143-55.
6. Friedrichsdorf SJ. Prevention and treatment of pain in hospitalized infants, children and teenagers: from myths and 

morphine to multimodal analgesia. In book: Pain 2016: Refresher Courses. 16th World Congress on Pain. Chapter 33. 
Publisher: International Association for the Study of Pain: IASP Press, Washington, D.C., Editors: Sommer CL, Wallace 
MS, Cohen SP, Kress M.

7. Starship Child Health. Pain Services Clinical Guideline. Analgesia overview for pain. 2020. Available at: https://www.
starship.org.nz/guidelines/pain-analgesia-overview [Accessed April 2020]. 

8. Sullivan JE, Farrar HC. Section on Clinical Pharmacology and Therapeutics; Committee on Drugs, Fever and antipyretic 
use in children. Pediatrics. 2011;127(3):580–587.

9. Jaffe DM. Assessment of the child with fever. In: Rudolph CD, Rudolph AM, Hostetter MK, Lister GE, Siegel NJ, eds. 
Rudolph’s Pediatrics. 21st ed. New York, NY: McGraw-Hill; 2002:302–309.

10. Nizet V, Vinci RJ, Lovejoy FH. Fever in children. Pediatr Rev. 1994;15(4):127–135.
11. Chiappini E, Bortone B, Galli L, de Martino M. Guidelines for the symptomatic management of fever in children: 

systematic review of the literature and quality appraisal with AGREE II. BMJ Open. 2017;7(7):e015404.
12. American Academy of Pediatrics. Committee on Psychosocial Aspects of Child and Family Health; Task Force on 

Pain in Infants, Children, and Adolescents. The assessment and management of acute pain in infants, children, and 
adolescents. Pediatrics. 2001;108(3):793–797.

13. Starship Child Health. Pain Services Clinical Guideline. Paediatric pain assessment. 2019. Available at: https://www.
starship.org.nz/guidelines/paediatric-pain-assessment/ [Accessed April 2020].    

14. Merkel SI, Voepel-Lewis T, Shayevitz JR, Malviya S. The FLACC: a behavioral scale for scoring postoperative pain in 
young children. Pediatr Nurs. 1997;23(3):293–297.

15. International Association for the Study of Pain. Faces Pain Scale – Revised Home; 2001. Available at: https://www.
iasp-pain.org/Education/Content.aspx?ItemNumber=1519 [Accessed April 2020].

16. Malviya S, Voepel-Lewis T, Burke C, Merkel S, Tait AR. The revised FLACC observational pain tool: improved reliability 
and validity for pain assessment in children with cognitive impairment. Paediatr Anaesth. 2006;16(3):258–265.

17. Youssef S. Clinical guidelines and evidence base for acute pain management. The Pharmaceutical Journal. 2019;5 
Jul. Available at: https://www.pharmaceutical-journal.com/acute-pain/clinical-guidelines-and-evidence-base-for-
acute-pain-management/20206653.article? [Accessed April 2020].

18. New Zealand Formulary for Children. March 2020. Diclofenac sodium (systemic). Available at: https://nzfchildren.org.
nz/nzf_5506 [Accessed April 2020]. 

19. New Zealand Formulary for Children. March 2020. Aspirin (acetylsalicylic acid). Available at: https://nzfchildren.org.
nz/nzf_1529 [Accessed April 2020].

20. World Health Organization (WHO). WHO guidelines on the pharmacological treatment of persisting pain in children 
with medical illnesses. 2012. Available from: https://apps.who.int/iris/handle/10665/44540 [Accessed April 2020].

21. Smith C, Goldman RD. Alternating acetaminophen and ibuprofen for pain in children.  Can Fam Physician. 
2012;58(6):645–647.

22. BPAC NZ. Non-steroidal anti-inflammatory drugs (NSAIDS): making safer treatment choices. 2013. Available at: 
https://bpac.org.nz/BPJ/2013/October/nsaids.aspx [Accessed April 2020].

23. de Martino M, Chiarugi A, Boner A, Montini G, De’ Angelis GL. Working Towards an Appropriate Use of Ibuprofen in 
Children: An Evidence-Based Appraisal. Drugs. 2017;77(12):1295–1311.

24. Korownyk C, Young J, Michael Allan G. Optimal pain relief for pediatric MSK injury.  Can Fam Physician. 
2015;61(6):e276.

25. Clark E, Plint AC, Correll R, Gaboury I, Passi B. A randomized, controlled trial of acetaminophen, ibuprofen, and 
codeine for acute pain relief in children with musculoskeletal trauma [published correction appears in Pediatrics. 2007 
Jun;119(6):1271]. Pediatrics. 2007;119(3):460–467.

26. Drendel AL, Gorelick MH, Weisman SJ, Lyon R, Brousseau DC, Kim MK. A randomized clinical trial of ibuprofen versus 
acetaminophen with codeine for acute pediatric arm fracture pain. Ann Emerg Med. 2009;54(4):553–560.

27. Bertin L, Pons G, d’Athis P, et al. A randomized, double-blind, multicentre controlled trial of ibuprofen versus 
acetaminophen and placebo for symptoms of acute otitis media in children. Fundam Clin Pharmacol. 1996;10(4):387–
392.

28. Sjoukes A, Venekamp RP, van de Pol AC, et al. Paracetamol (acetaminophen) or non-steroidal anti-inflammatory 
drugs, alone or combined, for pain relief in acute otitis media in children.  Cochrane Database Syst Rev. 
2016;12(12):CD011534. Published 2016 Dec 15. 

29. Bertin L, Pons G, d’Athis P, et al. Randomized, double-blind, multicenter, controlled trial of ibuprofen versus 
acetaminophen (paracetamol) and placebo for treatment of symptoms of tonsillitis and pharyngitis in children.   
J Pediatr. 1991;119(5):811–814.

30. Oskoui M, Pringsheim T, Holler-Managan Y, et al. Practice guideline update summary: Acute treatment of migraine in 
children and adolescents: Report of the Guideline Development, Dissemination, and Implementation Subcommittee of 
the American Academy of Neurology and the American Headache Society [published correction appears in Neurology. 
2020 Jan 7;94(1):50]. Neurology. 2019;93(11):487–499. 

31. Barbanti P, Grazzi L, Egeo G. Pharmacotherapy for acute migraines in children and adolescents.  Expert Opin 
Pharmacother. 2019;20(4):455–463.

32. Hämäläinen ML, Hoppu K, Valkeila E, Santavuori P. Ibuprofen or acetaminophen for the acute treatment of migraine in 
children: a double-blind, randomized, placebo-controlled, crossover study. Neurology. 1997;48(1):103–107.

33. Bradley RL, Ellis PE, Thomas P, Bellis H, Ireland AJ, Sandy JR. A randomized clinical trial comparing the efficacy of 
ibuprofen and paracetamol in the control of orthodontic pain. Am J Orthod Dentofacial Orthop. 2007;132(4):511–517.

34. Moore PA, Acs G, Hargreaves JA. Postextraction pain relief in children: a clinical trial of liquid analgesics. Int J Clin 
Pharmacol Ther Toxicol. 1985;23(11):573–577.

35. National Institute for Health and Care Excellence. Fever in under 5s: assessment and initial management. NICE 
guideline [NG143] Published date: November 2019. Available at: https://www.nice.org.uk/guidance/ng143/chapter/
Recommendations [Accessed April 2020].  

36. Kanabar D. A practical approach to the treatment of low-risk childhood fever. Drugs R D. 2014;14(2):45–55.
37. Kanabar DJ. A clinical and safety review of paracetamol and ibuprofen in children.  Inflammopharmacology. 

2017;25(1):1–9.
38. Hay AD, Costelloe C, Redmond NM, et al. Paracetamol plus ibuprofen for the treatment of fever in children (PITCH): 

randomised controlled trial [published correction appears in BMJ. 2009;339:b3295]. BMJ. 2008;337:a1302.
39. Autret E, Reboul-Marty J, Henry-Launois B, et al. Evaluation of ibuprofen versus aspirin and paracetamol on efficacy 

and comfort in children with fever. Eur J Clin Pharmacol. 1997;51(5):367–371.

40. Kelley MT, Walson PD, Edge JH, Cox S, Mortensen ME. Pharmacokinetics and pharmacodynamics of ibuprofen 
isomers and acetaminophen in febrile children. Clin Pharmacol Ther. 1992;52(2):181–189.

41. Jayawardena S, Kellstein D. Antipyretic Efficacy and Safety of Ibuprofen Versus Acetaminophen Suspension in Febrile 
Children: Results of 2 Randomized, Double-Blind, Single-Dose Studies. Clin Pediatr (Phila). 2017;56(12):1120–1127.

42. Pierce CA, Voss B. Efficacy and safety of ibuprofen and acetaminophen in children and adults: a meta-analysis and 
qualitative review. Ann Pharmacother. 2010;44(3):489–506.

43. Perrott DA, Piira T, Goodenough B, Champion GD. Efficacy and safety of acetaminophen vs ibuprofen for treating 
children’s pain or fever: a meta-analysis. Arch Pediatr Adolesc Med. 2004;158(6):521–526.

44. Purssell E. Treating fever in children: paracetamol or ibuprofen?. Br J Community Nurs. 2002;7(6):316–320.
45. Hollinghurst S, Redmond N, Costelloe C, et al. Paracetamol plus ibuprofen for the treatment of fever in children 

(PITCH): economic evaluation of a randomised controlled trial. BMJ. 2008;337:a1490. Published 2008 Sep 9.
46. Southey ER, Soares-Weiser K, Kleijnen J. Systematic review and meta-analysis of the clinical safety and tolerability 

of ibuprofen compared with paracetamol in paediatric pain and fever. Curr Med Res Opin. 2009;25(9):2207–2222.
47. Pierce CA, Voss B. Efficacy and safety of ibuprofen and acetaminophen in children and adults: a meta-analysis and 

qualitative review. Ann Pharmacother. 2010;44(3):489–506.
48. Hartling L, Ali S, Dryden DM, et al. How Safe Are Common Analgesics for the Treatment of Acute Pain for Children? 

 A Systematic Review. Pain Res Manag. 2016;2016:5346819.
49. Lesko SM, Mitchell AA. An assessment of the safety of pediatric ibuprofen. A practitioner-based randomized clinical 

trial. JAMA. 1995;273(12):929–933.
50. Ashraf E, Ford L, Geetha R, Cooper S. Safety profile of ibuprofen suspension in young children. Inflammopharmacology. 

1999;7(3):219–225. 
51. New Zealand Formulary for Children. March 2020. Ibuprofen (oral). Available at:  https://nzfchildren.org.nz/nzf_5524 

[Accessed March 2020].
52. Walsh P, Rothenberg SJ, Bang H. Safety of ibuprofen in infants younger than six months: A retrospective cohort 

study. PLoS One. 2018;13(6):e0199493. Published 2018 Jun 28.
53. Bianciotto M, Chiappini E, Raffaldi I, et al. Drug use and upper gastrointestinal complications in children: a case-

control study. Arch Dis Child. 2013;98(3):218–221.
54. Grimaldi-Bensouda L, Abenhaim L, Michaud L, et al. Clinical features and risk factors for upper gastrointestinal 

bleeding in children: a case-crossover study. Eur J Clin Pharmacol. 2010;66(8):831–837.
55. Sordillo JE, Scirica CV, Rifas-Shiman SL, et al. Prenatal and infant exposure to acetaminophen and ibuprofen and the 

risk for wheeze and asthma in children. J Allergy Clin Immunol. 2015;135(2):441–448.
56. Matok I, Elizur A, Perlman A, Ganor S, Levine H, Kozer E. Association of Acetaminophen and Ibuprofen Use With 

Wheezing in Children With Acute Febrile Illness. Ann Pharmacother. 2017;51(3):239–244.
57. Lesko SM. The safety of ibuprofen suspension in children. Int J Clin Pract Suppl. 2003;(135):50–53.
58. Australian New Zealand Clinical Trials Registry. ACTRN12618000303246. Paracetamol or Ibuprofen in the Primary 

Prevention of Asthma in Tamariki (PIPPA Tamariki). Available at: https://www.anzctr.org.au/Trial/Registration/
TrialReview.aspx?id=374403 [Accessed April 2020]. 

59. Debley JS, Carter ER, Gibson RL, Rosenfeld M, Redding GJ. The prevalence of ibuprofen-sensitive asthma in children: 
a randomized controlled bronchoprovocation challenge study. J Pediatr. 2005;147(2):233–238.

60. Sheehan WJ, Mauger DT, Paul IM, et al. Acetaminophen versus Ibuprofen in Young Children with Mild Persistent 
Asthma. N Engl J Med. 2016;375(7):619–630.

61. Lesko SM, Louik C, Vezina RM, Mitchell AA. Asthma morbidity after the short-term use of ibuprofen in 
children. Pediatrics. 2002;109(2):E20. 

62. Lesko SM, Mitchell AA. Renal function after short-term ibuprofen use in infants and children.  Pediatrics. 
1997;100(6):954–957.

63. Krause I, Cleper R, Eisenstein B, Davidovits M. Acute renal failure, associated with non-steroidal anti-inflammatory 
drugs in healthy children. Pediatr Nephrol. 2005;20(9):1295–1298.

64. Moghal NE, Hegde S, Eastham KM. Ibuprofen and acute renal failure in a toddler. Arch Dis Child. 2004;89(3):276–
277.

65. Ulinski T, Guigonis V, Dunan O, Bensman A. Acute renal failure after treatment with non-steroidal anti-inflammatory 
drugs. Eur J Pediatr. 2004;163(3):148–150.

66. Balestracci A, Ezquer M, Elmo ME, et al. Ibuprofen-associated acute kidney injury in dehydrated children with acute 
gastroenteritis. Pediatr Nephrol. 2015;30(10):1873–1878.

67. Misurac JM, Knoderer CA, Leiser JD, Nailescu C, Wilson AC, Andreoli SP. Nonsteroidal anti-inflammatory drugs are an 
important cause of acute kidney injury in children. J Pediatr. 2013;162(6):1153–1159.e1.

68. BPAC NZ. Paracetamol dosing for children in primary care. 2018. Available at: https://bpac.org.nz/2018/paracetamol.
aspx [Accessed April 2020].

69. Rajanayagam J, Bishop JR, Lewindon PJ, Evans HM. Paracetamol-associated acute liver failure in Australian and New 
Zealand children: high rate of medication errors. Arch Dis Child. 2015;100(1):77–80.

70. New Zealand Formulary for Children. March 2020. Paracetamol (acetaminophen). Available at:  https://nzfchildren.
org.nz/nzf_2439 [Accessed April 2020].

71. Schug SA, Palmer GM, Scott DA, et al. Acute Pain Management: Scientific Evidence (4th edition), 2015. Med J Aust. 
2016;204(8):315–317.

72. Heubi JE, Barbacci MB, Zimmerman HJ. Therapeutic misadventures with acetaminophen: hepatoxicity after multiple 
doses in children. J Pediatr. 1998;132(1):22–27.

73. Henretig FM, Selbst SM, Forrest C, et al. Repeated acetaminophen overdosing. Causing hepatotoxicity in children. 
Clinical reports and literature review. Clin Pediatr (Phila). 1989;28(11):525–528.

74. Kearns GL, Leeder JS, Wasserman GS. Acetaminophen overdose with therapeutic intent. J Pediatr. 1998;132(1):5–8.
75. Prymula R, Siegrist CA, Chlibek R, et al. Effect of prophylactic paracetamol administration at time of vaccination 

on febrile reactions and antibody responses in children: two open-label, randomised controlled trials.  Lancet. 
2009;374(9698):1339-1350.

76. Wysocki J, Center KJ, Brzostek J, et al. A randomized study of fever prophylaxis and the immunogenicity of routine 
pediatric vaccinations. Vaccine. 2017;35(15):1926-1935.

77. The Immunisation Advisory Centre. Position statement on the use of paracetamol around the time of immunisation. 
September 2018. Available at: https://www.immune.org.nz/sites/default/files/resources/Written%20Resources/
AdministrationParacetamolImac20180912V01Final.pdf [Accessed May 2020].

78. Saleh E, Moody MA, Walter EB. Effect of antipyretic analgesics on immune responses to vaccination. Hum Vaccin 
Immunother. 2016;12(9):2391-2402.

79. Prymula R, Esposito S, Zuccotti GV, et al. A phase 2 randomized controlled trial of a multicomponent meningococcal 
serogroup B vaccine (I). Hum Vaccin Immunother. 2014;10(7):1993-2004.

80. The Immunisation Advisory Centre. Paracetamol use with Bexsero® in children aged under 2 years. September 
2018. Available at: https://www.immune.org.nz/sites/default/files/resources/Written%20Resources/Administration 
ParacetamolBexsero20180912V01Final.pdf [Accessed May 2020].

81. Walter EB, Hornik CP, Grohskopf L, et al. The effect of antipyretics on immune response and fever following receipt of 
inactivated influenza vaccine in young children. Vaccine. 2017;35(48 Pt B):6664-6671.

http://www.researchreview.co.nz
https://bpac.org.nz/BPJ/2014/March/pain.aspx
https://bpac.org.nz/BPJ/2014/March/pain.aspx
https://www.starship.org.nz/guidelines/pain-analgesia-overview
https://www.starship.org.nz/guidelines/pain-analgesia-overview
https://www.starship.org.nz/guidelines/paediatric-pain-assessment/
https://www.starship.org.nz/guidelines/paediatric-pain-assessment/
https://www.iasp-pain.org/Education/Content.aspx?ItemNumber=1519
https://www.iasp-pain.org/Education/Content.aspx?ItemNumber=1519
https://www.pharmaceutical-journal.com/acute-pain/clinical-guidelines-and-evidence-base-for-acute-pain-management/20206653.article?
https://www.pharmaceutical-journal.com/acute-pain/clinical-guidelines-and-evidence-base-for-acute-pain-management/20206653.article?
https://nzfchildren.org.nz/nzf_5506
https://nzfchildren.org.nz/nzf_5506
https://nzfchildren.org.nz/nzf_1529
https://nzfchildren.org.nz/nzf_1529
https://apps.who.int/iris/handle/10665/44540
https://bpac.org.nz/BPJ/2013/October/nsaids.aspx
https://www.nice.org.uk/guidance/ng143/chapter/Recommendations
https://www.nice.org.uk/guidance/ng143/chapter/Recommendations
https://nzfchildren.org.nz/nzf_5524
https://www.anzctr.org.au/Trial/Registration/TrialReview.aspx?id=374403
https://www.anzctr.org.au/Trial/Registration/TrialReview.aspx?id=374403
https://bpac.org.nz/2018/paracetamol.aspx
https://bpac.org.nz/2018/paracetamol.aspx
https://nzfchildren.org.nz/nzf_2439
https://nzfchildren.org.nz/nzf_2439
https://www.immune.org.nz/sites/default/files/resources/Written%20Resources/AdministrationParacetamolImac20180912V01Final.pdf
https://www.immune.org.nz/sites/default/files/resources/Written%20Resources/AdministrationParacetamolImac20180912V01Final.pdf
https://www.immune.org.nz/sites/default/files/resources/Written%20Resources/AdministrationParacetamolBexsero20180912V01Final.pdf
https://www.immune.org.nz/sites/default/files/resources/Written%20Resources/AdministrationParacetamolBexsero20180912V01Final.pdf

