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ABSTRACT

Objective: The main aim of this review was to compare the
tolerability and safety between ibuprofen and paracetamol
when used as anti-pyretic and analgesic agents in children
up to 18 years of age.

Methods. MEDLINE (1950 to November 2008), EMBASE
(1980 to November 2008), The Cochrane Library (2007,
Issue 3), ACP Journal Club (1991 to November 2007) and
Pascal (1987 to November 2007) were searched for ran-
domised controlled trails (RCTs) (comparing ibuprofen and/
or paracetamol with placebo), controlled observational
studies and large case series comprised more than 1000
participants.

Main outcome measures: Adverse events (AES) requiring
discontinuation of medication; systemic reactions related to
ibuprofen or paracetamol; serious AEs that are fatal, life-
threatening or require hospitalisation; and serious AEs not
requiring hospitalisation.

Results: A total of 24 RCTs examined either ibuprofen
and/or paracetamol versus placebo for AE data. Twelve
other studies meeting our criteria were also included for

AE data. Meta-analysis of systemic reactions demonstrated
that tolerability and safety of ibuprofen was similar to
placebo, as was paracetamol: ibuprofen versus placebo
relative risk (RR) 1.39 (95% CI: 0.92, 2.10); paracetamol
versus placebo RR 1.57 (95% Cl 0.74, 3.33). A total of 2937
systemic AEs occurred in 21 305 patients taking ibuprofen
compared with 1466 systemic AEs in 11164 patients
taking paracetamol: RR 1.03 (95% CI 0.98, 1.10). There
was no significant difference between the two groups.
Narrative analysis of AE data identified conflicting evidence
regarding hepatic injury with paracetamol and group A
streptococcal infections with ibuprofen or paracetamol
treatment.

Conclusions: Ibuprofen, paracetamol and placebo have
similar tolerability and safety profiles in terms of gastro-
intestinal symptoms, asthma and renal adverse effects.
While the study data investigated here may not reflect over-
the-counter use, these results are still relevant in the
context of any safety concerns relating to general ibuprofen
or paracetamol treatment in children.
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Introduction

Fever and pain in children, especially associated with
infections such as acute otitis media, is very common.
While only being a sign or symptom of other illness or
disease, an elevated body temperature is associated
with discomfort, and an increased risk of dehydration
and seizures®. Naturally, parental concern of these
effects leads to fever being one of the most com-
monly-treated paediatric conditions; fever and pain
can be treated easily with over-the-counter antipyre-
tic/analgesic drugs such as ibuprofen and paracetamol.
Widespread use of these medications has shown that
they are effective and generally well-tolerated in the
reduction of paediatric fever and pain, although sur-
prisingly optimal doses, dosing regimens and choice of
medication are not clearly described in the scientific
literature®*,

Despite the extensive administration of ibuprofen
and paracetamol, adverse events (AEs) with the thera-
peutic use of these drugs seem to be uncommon.
Ibuprofen is better tolerated than other non-steroidal
anti-inflammatory drugs (NSAIDs), although it has
previously been associated with renal toxicity, allergic
reactions and gastrointestinal (GI) adverse effects®”. It
has also been documented in the literature that ibupro-
fen use could lead to exacerbation of symptoms in feb-
rile children with a past medical history of asthma®®.
This association has been investigated in clinical trials
but has not been confirmed'®!!.

Hepatotoxicity appears to be the most serious and
well-documented AE associated with paracetamol use
in children. Case reports have suggested that liver fail-
ure can occur with chronic treatment with doses just
above the recommended maximum dose'?'3. Urticaria
and maculopapular rashes have been attributed to para-
cetamol use'* along with rare dermatological AEs such
as acute generalised exanthematous pustulosis
(AGEP)'>. Hypersensitivity reactions (including skin
reactions) have resulted in reports of bronchospasm,
vasculitis and Stevens—Johnson syndrome'*. These
often occur within the first hour of dosing, although
these could also occur 4-5 hours after initial treat-
ment'®1” Allergic rhinitis may also be linked with
paracetamol use'S.

While randomised controlled trials (RCTs) are con-
tinuously being published on the efficacy of ibuprofen
and paracetamol use in children'®?° and systematic
reviews in this area have previously been con-
ducted®’??, it appears that no systematic review has
specifically and comprehensively investigated the
safety of both these agents in paediatric pain and
fever. Rare AEs are infrequently identified through ran-
domised trials, and this review sought well-designed
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observational studies that might lead to the identifica-
tion of serious AEs that are fatal, life threatening or
required hospitalisation, other serious AEs such as
asthma, cardiovascular AEs, abdominal pain, gastroin-
testinal bleeding, renal failure of any cause (i.e., inter-
stitial nephritis), hepatotoxicity, ~dermatological
reactions, hypersensitivity or haematological reactions
or AEs that required discontinuation of medication and
systemic reactions such as nausea, sweating, or cutane-
ous rash more accurately. Consequently, the main aim
of this review was to compare the tolerability and safety
between ibuprofen and paracetamol when used as anti-
pyretic and analgesic agents in children from O to 18
years of age.

Methods

This systematic review followed the Centre for
Reviews and Dissemination guidelines for undertaking
systematic reviews (CRD 2001%%) and The Cochrane
Collaboration Handbook?*.

Data sources and searches

The search strategies were developed specifically for
each database (the search strategy for MEDLINE is
presented in the Appendix; details of similar strategies
for the other databases can be provided from the
authors upon request).

The following databases were searched: MEDLINE
(1950 to November 2008)%°; EMBASE (1980 to
November 2008)%%; CDSR, CENTRAL, and DARE
published in The Cochrane Library (2007, Issue 3)%’;
ACP Journal Club (1991 to November 2007)%; Pascal
(1987 to November 2007)%°.

Study selection

Inclusion criteria were: RCTs comparing the efficacy
and tolerability and safety of ibuprofen or paracetamol
with placebo; controlled observational studies for rare
AEs; case series with more than 1000 participants; chil-
dren up to 18 years of age, who have pain and/or fever.
These broad entry criteria were applied to capture the
literature and routine use of these drugs in clinical prac-
tice; however, such criteria were expected to identify
studies differing widely in quality and design.

Two reviewers independently inspected the abstract
of each reference identified by the search and deter-
mined the potential relevance of each article. For
potentially relevant articles, or in cases of disagreement,
the full article was obtained, independently inspected,
and inclusion criteria applied. Any disagreement was
resolved through discussion and was checked by a
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third reviewer. Justification for excluding studies from
the review was documented. Studies were excluded if
they did not meet the inclusion criteria, if no relevant
data could be extracted/estimated, or if the paper was
not in English, French, Spanish, Dutch, German or
Portuguese.

Outcome measures included: serious AEs that were
fatal, life threatening, or required hospitalisation; seri-
ous AEs that did not require hospitalisation (e.g.,
asthma, cardiovascular AEs, abdominal pain, gastroin-
testinal bleeding, renal failure of any cause (specifically
interstitial nephritis), hepatotoxicity, dermatological
reactions, hypersensitivity or haematological reactions);
AEs that required discontinuation of medication; sys-
temic reactions related to the use of ibuprofen or para-
cetamol (e.g., nausea, sweating, cutaneous rash).

Data extraction and quality assessment

Data extraction forms were developed using SRS
(www.srsnexus.com), piloted independently on a
small selection of studies varying in quality and
adjusted as necessary. For each study, data were
extracted independently by two reviewers. Any dis-
agreements were resolved by consensus. Data extrac-
tion was discussed and decisions documented.

Quality assessment forms were developed based on
Oxman’s checklist for systematic reviews°, and check-
lists for randomised clinical trials and other checklists
relevant for different study designs from CRD report 4
(CRD 2001) (http://www.york.ac.uk/inst/crd/
CRD_Reports/crdreport4_app3.pdf). Quality assess-
ment was carried out independently by two reviewers.
Any disagreements were resolved by consensus. It was
planned, if enough data were available (ten studies/
factor), to include each of the quality components
from the studies as explanatory variables in a meta-
regression analysis to explain possible heterogeneity;
unfortunately, however, there were not enough data
to do this.

Statistical analysis

Statistical analyses were performed using the RevMan
(version 5.0.10) software.

Dichotomous data were analysed by calculating the
relative risk (RR) for each trial using the Mantel-
Haenszel method and the correspondent 95% confi-
dence intervals (Cls)?*. Continuous data were analysed
by calculating the weighted mean difference (WMD)
between groups and the correspondent 95% CI**. For
continuous data, standard deviations and means should
be reported in the paper or obtainable from authors. If
they could not be obtained by these means, they were
estimated from the data that were provided or a
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representative value was taken from other studies.
Data were only pooled if it was felt that the studies
were measuring the same effects and if the studies
had the same study design; if this was not the case, a
narrative synthesis was used. Therefore, the fixed-
effects model was used for the calculation of odds
ratio (OR) or WMDs. Heterogeneity was initially
assessed by measuring the degree of inconsistency in
the studies’ results (I*)*".

In order to allow the reader to consider outcomes in
the light of differences in study designs and potential
sources of bias for each of the studies being reviewed,
and where meta-analysis was considered unsuitable for
some or all of the data that were identified (e.g., due to
the heterogeneity of the studies, or no reliable data
were presented in the report), a narrative synthesis
method was employed. This involved organising the
studies by (as appropriate) intervention, population,
outcomes assessed, summarising the results of the stu-
dies, summarising the range and size of the associations
that these studies report, and describing the most
important characteristics of the included studies.

Results

Following two levels of screening of 5517 identified
references, 462 articles were ordered and the full text
screened once more independently by two reviewers for
inclusion and exclusion. Of these, 36 studies fulfilled
the inclusion criteria, and 426 references were
excluded. The study flowchart, including reasons for
exclusion, is presented in Figure 1. Twenty-four RCTs
compared ibuprofen to paracetamol or one of both
versus placebo and reported AEs (Table 1%190/19:32-64),
Twelve studies that were not RCTs met the study inclu-
sion criteria for AEs (Table 1).

Of the 24 RCTs identified, the allocation generation
sequence was unclear in seven studies. Likewise, the
allocation concealment was unclear in 12 studies.
Information on who was blinded was included in 15
studies. An ITT analysis was carried out in 17 studies.
Eight of the 23 studies were reported as having been
funded by the pharmaceutical industry.

Serious AEs that are fatal, life threatening,
or require hospitalisation

Acute gastrointestinal (Gl) bleeding, renal
failure and anaphylaxis

The risk of hospitalisation from acute GI bleeding, renal
failure or anaphylaxis was measured in a randomised
control trial of 84 192 children receiving either ibupro-
fen (5 or 10mg/kg) or paracetamol (12mg/kg)*.

Ibuprofen and paracetamol safety in paediatric pain and fever Sc‘&“i" n"‘ "'_’. .I',"’E‘ LI N K 1}



Curr Med Res Opin Downloaded from informahealthcare.com by University of Pretoriaon 10/11/12

For personal use only.

Reference Library with
results of all searches
(n=8921)

LEVEL 1: Studies
screened by 2 reviewers
after excluding duplicates

(n=5517)

LEVEL 2: Inclusion
criteria double checked
by reviewers
(n=1684)

LEVEL 3: Full text

EXCLUDED (n = 426)
—Not children (142)

Updated search in
November 2008 identified
314 additional references

—Not reporting AEs (157)
—Not RCTs/suitable AE

screening studies (268)
(n=462)
[
|
INCLUDED
INCLUDED RCTs Observational Studies
(n=24)
(n=12)

Ibuprofen vs. paracetamol
(n=20)

Ibuprofen vs. placebo
(n=5)

Paracetamol vs. placebo
(n=5)

Figure 1. Study flow. AE, adverse event; RCTs, randomised controlled trials

Overall, there was no difference in serious AEs
that were life threatening or required hospitalisation
(OR 1.31 [95% CI: 0.87, 1.97]).

All-cause hospitalisation rates between the two treat-
ment groups were comparable, and there was no evi-
dence of an increased risk of acute GI bleeding, acute
renal failure, anaphylaxis or Reye’s syndrome with ibu-
profen treatment compared with paracetamol. Four
children were diagnosed with acute non-major GI
bleeding (two each in the ibuprofen dose groups); how-
ever, this risk 7.2/100 000 (95% CI: 2, 18/100 000) was
not increased compared with paracetamol treatment
(p=0.31). Due to the low incidence of GI bleeding,
no potential risk differences between ibuprofen doses
could be identified. No cases of renal failure, anaphy-
laxis or Reye’s syndrome were observed in either treat-
ment group.

No other studies were identified that reported any
risk of renal AEs with the use of ibuprofen or
paracetamol.

Reye’s syndrome

In support of the RCT outlined above, two case-control
studies®*>> examining pre-admission use of aspirin or
paracetamol and the incidence of Reye’s syndrome,
observed no epidemiological link between paracetamol
use and subsequent development of the syndrome. The
association between aspirin use and Reye’s syndrome is
already acknowledged and has led to the
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contraindication of aspirin use in children. No case-
control studies were identified that investigated ibupro-
fen use and development of Reye’s syndrome.

Reassuringly, a large study>? did not record any inci-
dence of Reye’s syndrome, renal failure, anaphylaxis or
necrotising fasciitis (NF) in 41810 children treated
with ibuprofen or paracetamol. Furthermore, this
study observed no cases of GI bleeding.

Group A streptococcal (GAS) infections

Four case control studies examining the risk of group A
streptococcal infections (in particular necrotising fascii-
tis/necrotising soft tissue infection) associated with
non-steroidal inflammatory use during primary vari-
cella infection in children were identified by this
review>>°%859 The studies report conflicting results.
Lesko and colleagues®® found no evidence in a study
with 52 cases of GAS infections and 172 controls
with uncomplicated primary varicella infections: no
association was found between ibuprofen use and
necrotising soft tissue infections (OR 1.3 [95% CL
0.33, 5.3]), although, overall there was an association
between ibuprofen use and invasive GAS infections
(OR 3.9 [95% CI: 1.3, 12]). However, the authors
state that there was no evidence of a dose-response
relationship and this was based on the inability to con-
trol totally for confounding factors such as indication/
severity of the varicella illness, including the height and
duration of the fever. Furthermore, this association was
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confined to children who had taken both ibuprofen
and paracetamol in the 7 days before presenting.
Paracetamol use was associated with an increased risk
of necrotising soft-tissue infection (OR 3.8 [95% CI:
0.92, 16]) compared with ibuprofen (OR 1.3 [95%
CI: 0.33, 5.3]), but it did not cross the cut-off for
significance.

In contrast, Zerr et al. 1999°° observed an association
between NF and ibuprofen use in primary varicella
infections (OR 10.2 [95% CI: 1.3, 79.5]). The multi-
variate analysis for paracetamol (after adjustment for
GAS isolation, age and gender) demonstrated an OR
of 0.6 (95% CI: 0.1, 3.9). This study was retrospective
and with a small sample size (only 19 cases were com-
pared with 29 controls), and therefore no strong con-
clusions can be drawn from the results. Furthermore,
causality could not be demonstrated.

Another study identified, in the French
Pharmacovigilance database, 38 cases of necrotising
soft tissue infection: 12 infants (age 0-23 months), 16
children (age 2-15 years) and ten adults (>15 years),
and these were matched with 228 controls>®. Of the 24
infants and children diagnosed with varicella infection,
22 had taken NSAIDs: of these, 18 had taken ibupro-
fen, two had taken niflumic acid, and two had taken
both ibuprofen and niflumic acid concomitantly. The
numbers of children who had taken paracetamol, as
above for ibuprofen or niflumic acid, was not reported.
The study does not actually report OR for sole ibupro-
fen use and risk of necrotising soft tissue infection
(NSTTI), but instead reports the OR for NSAID use:
64.76 (95% CI: 16.00, 284.20); and the OR for para-
cetamol use and risk of NSTI: 5.69 (95% CI: 2.34,
13.80). This increased risk of NSTI with paracetamol
use is in conflict with findings from the other case con-
trol studies above>®>?.

The authors, similarly to the Zerr et al. 1999 study>?,
acknowledge the limitation of confounding factors such
as the viral infection itself, noting that NSAID use had
‘occurred after the onset of symptoms of secondary
infection’. The authors also put the numbers of cases
identified into context: the 38 cases included comprise
only 1.9% of all serious skin reactions reported in the
database.

The most recent case-control study investigating risk
of severe bacterial skin complications identified in this
review also implicated paracetamol (OR 4.3 [95% CI:
0.9, 28; p=0.04]), but this association disappeared
when adjusted for factors such as other medications
and duration and intensity of fever®> (the author was
contacted for clarification of the above result, since a
lower 95% CI of 0.9 cannot be associated with a signif-
icant p-value, however, no response was received).
NSAID use (duration and dose were not defined)

2214 Ibuprofen and paracetamol safety in paediatric pain and fever

continued to be associated with an increased risk of
severe bacterial skin infections (which included celluli-
tis, staphylococcal epidermolytic toxin-mediated dis-
eases, abscesses, ecthymas, varicella gangrenosa and
scarlet fever) (adjusted OR 4.8 [95% CI: 1.6, 14.4]).
Similarly to the other studies, the authors concede that
potential confounding factors regarding the indications
for using NSAIDs may have confounded their results.

Overdose

A case series with 2282 participants®? observed a sig-
nificant increase in the use of paracetamol in suicide
attempts by adolescents (10-19 years): in the period
1976-77, paracetamol was used in 23.4% of overdoses;
from 1982 to 1983 it was used in 31.1%; and from
1988 to 1989 it was used in 48.3% (p<0.001 in
both males and females). The use of minor tranquilli-
sers and sedatives was also recorded: they were used
in 20% of the overdoses in 1976-77, 15.7% of cases in
1982-83 and in only 5.2% of suicide attempts in
1988-89.

No studies were identified in this review reporting
suicide attempts with ibuprofen in children.

Hepatic injury

A case-control study examined 25 children with febrile
illness and fulminant hepatic failure and compared
them with 33 age-matched hospital controls®’. All 25
cases (100%) had ingested supratherapeutic doses of
paracetamol (>60 mg/kg/day) compared with only 11
(33%) of the controls (OR was not presented in the
publication). Conversely, a prospective observational
study has shown that paediatric patients with acute
exposure to paracetamol doses of up to 200mg/kg
and monitored at home do not develop signs or symp-
toms of hepatic injury>’.

Serious AEs not requiring hospitalisation
Haematology

One study*® provided data on eight of 55785 patients
receiving ibuprofen versus none of 28130 patients
receiving paracetamol who had low white blood cell
(WBC) count (OR 8.57 [95% CI: 0.49, 148.55]). All
of these cases were transient and mild with a minimum
count of 1.5 x 10° WBC, and the difference between
treatments was not significant. No other haematologi-
cal parameters were reported.

Asthma

A post-hoc analysis'® of a previously published RCT*,
investigated the use of ibuprofen (5 or 10mg/kg) or
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paracetamol (12 mg/kg) and any association between
bronchospasm and other morbidity from asthma in
1879 children who met the authors’ definition of trea-
ted asthma. This was those children who had received a
B-agonist, theophylline, or an inhaled steroid on the day
before enrolment in the clinical trial. Children were
ineligible for the trial if they had known sensitivity to
paracetamol, ibuprofen, aspirin or any NSAID, or suf-
fered from nasal polyps, angioedema, and bronchospas-
tic reactivity to aspirin or other NSAIDs.

Also, in this publication there was no evidence to
suggest that ibuprofen use compared with paracetamol
use increased the risk of asthma in children. Indeed, the
ibuprofen-treated children experienced lower rates of
hospitalisation and outpatient visits concerning asthma
in comparison with paracetamol-treated children: RR
0.63 (95% CI: 0.25, 1.6) and 0.56 (95% CI: 0.34, 0.95),
respectively. The RR for outpatient visits was signifi-
cantly lower for ibuprofen compared with paracetamol.
Furthermore, the dose of ibuprofen administered did
not affect this risk. The authors acknowledge that
because a placebo control was not included it is not
possible to say whether paracetamol increased or ibu-
profen decreased short-term asthma morbidity.

Paracetamol use (at least once a year, or at least once
monthly) has also been found to be a risk factor for
wheeze in children aged 2-6 years®*: use at least once
a year resulted in an OR of 1.53 (95% CI: 1.04, 2.00),
p<0.007 for paracetamol, after adjusting for various
demographic and familial factors, parental level of edu-
cation, and parental asthma. For paracetamol use at
least once monthly, a similar increase in risk was
found, after adjusting for the above factors: 2.41
(95% CI: 1.50, 3.87) p<0.001.

A large, global cross-sectional study also supports
this finding, with the conclusions that paracetamol
use for fever in the first year of life is associated with
an increased risk of asthma symptoms at age 6-7 years
(OR 1.46 [95% CI: 1.36, 1.56])%°. In this publication,
reporting results from the International Study of
Asthma and Allergies in Childhood (ISAAC) study in
205487 children aged 6-7 years, current use of para-
cetamol was associated with a dose-dependent
increased risk of asthma symptoms (OR 1.61 [95%

CI: 1.46, 1.77]) for medium use (paracetamol use
once per year) versus no use; and OR 3.23 [95% CI:
2.91, 3.60] for high use (paracetamol use once per
month) versus no use. Similar increases in risk were
also reported for paracetamol use and other allergic
symptoms, namely rhinoconjunctivitis and eczema.
Ibuprofen use was not measured. While this was an
extensive and multinational study, the authors do
report limitations such as the retrospective recollection
of paracetamol use. Confounding factors, such as
region, indication, antibiotic use and maternal educa-
tional status were also controlled for as far as possible,
but there is a chance that the results are subject to some
residual confounding.

Gl symptoms

Ludvigsson et al. 2006°! investigated in a cohort study
the risk factors, including paracetamol or salicylate use,
for GI symptoms in 8341 Swedish children. All
mothers of children born between October 1997 and
October 1999 in Southeast Sweden were invited to
participate in a study of risk factors for future autoim-
mune and allergic diseases. Mothers completed ques-
tionnaires at age 1 and 2.5 years of age of their
offspring: the study found that, following adjustment
for confounding factors, paracetamol use was linked to
a five-fold increase in the risk of anorexia (OR 5.07
[95% CI: 1.88, 13.65]). Ibuprofen use was not speci-
fied. In this study more than 99% of children with
anorexia had received paracetamol, although because
the study was observational a causal link cannot be
assumed. There was no association between paraceta-
mol use and abdominal pain.

AEs that require discontinuation
of medication

The RR of experiencing an AE requiring discontinua-
tion of medication with ibuprofen/paracetamol was
evaluated in two RCTs*"? and was 0.54 (95% CI:
0.17, 1.71; 483 patients) (Figure 2).

The RR of experiencing an AE requiring discontinua-
tion of medication with ibuprofencompared with pla-
cebo was evaluated in one RCT in 142 children with

Study or Ibuprofen  Paracetamol Weight Risk Ratio Risk Ratio

Subgroup Events Total Events Total % (95% CI) (95% CI)

Walson 199251 3 48 3 16 69.3% 0.33(0.07, 1.49) =

Wong 200152 2 209 2 210  30.7% 1.00(0.14,7.07)

Total (95% CI) 257 226 100.0% 0.54(0.17,1.71) =R

Total events 5 5

Heterogeneity: ChiZ=0.79, df = 1 (p = 0.37); I?= 0% I I I I
Test for overall effect: Z=1.05 (p = 0.29) 0.01 0.1 1 10 100

Favours ibuprofen Favours paracetamol

Figure 2. Adverse events that require discontinuation of medication
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Study or Ibuprofen Paracetamol Weight Risk Ratio Risk Ratio
Subgroup Events Total Events Total % (95% Cl) (95% ClI)
Ashraf 199952 2814 20111 1370 10033 94.9% 1.02 (0.97, 1.09) [ ]
Autret 199433 9 77 5 77 0.3% 1.80(0.63,513) —]
Autret 199734 13 116 1 116  0.1% 13.00 (1.73, 97.76)
Autret-Leca 200735 17 151 16 150 0.8% 1.06 (0.55, 2.01) )
Bertin 199137 5 77 3 78 0.2% 1.69(0.42,6.82) —]
Bertin 199636 5 71 3 73 0.2% 1.71(0.43,6.90) —
Hay 200819 14 52 20 52 1.0% 0.70(0.40, 1.23) —T
Khubchandanj 1995%° 0 29 0 29 Not estimable
McGaw 198742 1 a4 1 43 0.1% 1.05(0.07, 16.22)
Mcintyre 1996 43 10 76 14 74 0.7% 0.70(0.33, 1.47) —r
Moore 19854° 0 14 0 11 Not estimable
Sidler 199046 4 60 2 30 0.1% 1.00(0.19,5.15) —
Van Esch 199547 2 34 3 3 0.2% 0.71(0.13,3.97) ] —
Vauzelle-Kerv, 19978 0 58 2 56 0.1% 0.19(0.01, 3.94
Viitanen 2003%° 17 41 13 40 0.7% 1.28 éo 72, 2. 27; -
Vinh 20040 13 40 7 40 0.4% 1.86(0.83,4.16) e
Walson 199251 7 48 3 16 0.2% 0.78(0.23,2.66) —r
Wong 200152 6 209 3 210 0.2% 2.01(0.51,7.93) —_1
Total (95% Cl) 21305 11164 100.0% 1.03 (0.98, 1.10) ]
Total events 2937 1466

ARz _ _ . 1Z_ 7o I T T 1
Heterogeneity: Chi¢ = 16.13, df = 15 (p=0.37); I =7% 0.001 01 1 10 1000

Test for overall effect: Z=1.11 (p = 0.27)

Favours ibuprofen Favours paracetamol

Figure 3. Systemic reactions with ibuprofen versus paracetamol

Study or Ibuprofen Placebo Weight Risk Ratio Risk Ratio
Subgroup Events Total Events Total % (95% CI) (95% CI)
Bertin 199137 5 77 5 76 19.3% 0.99 (0.30, 3.27)
Bertin 199636 5 71 3 75 11.2% 1.76(0.44,7.10) —
Lewis 2002% 27 45 15 39 61.6% 1.56(0.98,2.48) ——
McGaw 198742 1 41 2 39 7.9% 0.48 (0.04, 5.04)
Total (95% CI) 234 229 100.0% 1.39(0.92, 2.10) -
Total events 38 25
G ARIZ z_ I T T |
Heterogeneity: Chi¢ = 1.46, df = 3 (p = 0.69); /“ = 0% 0.01 0.1 1 10 100

Test for overall effect: Z=1.54 (p=0.12)

Favours ibuprofen Favours placebo

Figure 4. Systemic reactions with ibuprofen versus placebo

cystic fibrosis given high dose ibuprofen (20-30 mg/kg/
twice-daily)*!
or placebo resulted in four patients withdrawing
from the study due to ibuprofen treatment (conjuncti-
vitis; abdominal  cramps,
nausea, vomiting, tinnitus; and, gastrointestinal bleed-
ing) and seven patients withdrawing from the
study while on placebo (abdominal pain, gastritis; epi-
gastric pain, diarrhoea, nausea; abdominal pain,
reflux oesophagitis; abdominal pain admitted with

hepatitis; reactive arthritis; elevated liver enzymes;
abdominal pain). The RR was 0.59 (95% CI: 0.18,
1.92).

. Treatment over 2 years with ibuprofen

nausea, diarrhoea;

Systemic reactions related to the use of
ibuprofen or paracetamol

A total of 18 studies evaluated systemic reactions
related to the use of either ibuprofen or paracetamol
in 32469 patients. Meta-analysis of these studies
demonstrated that the RR for experiencing an AE
(systemic reaction) with ibuprofen compared with

2216 Ibuprofen and paracetamol safety in paediatric pain and fever

paracetamol is 1.03 (95% CI: 0.98, 1.10) (Figure 3).
The RR for experiencing an AE (systemic reaction)
with ibuprofen versus placebo is 1.39 (95% CI: 0.92,
2.10) (Figure 4) and for experiencing an AE (systemic
reaction) with paracetamol versus placebo is 1.57 (95%
CI: 0.74, 3.33) (Figure 5).

The meta-analysis result for ibuprofen versus para-
cetamol is mainly derived from the Ashraf 1999 study;
this was a large study in 20 111 children taking ibupro-
fen and 10033 children taking paracetamol and
reported the incidence of adverse effects in younger
(<2 years) and older (=2 and <12 years) children®
Significantly more AEs were recorded in patients
taking ibuprofen versus paracetamol in both age
groups (17.6 vs. 15.0%, p<0.001 for younger children
and 11.9 vs. 10.7%, p=0.040 for older children).
Fever, vomiting, diarrhoea, rhinitis, rash, and otitis
media were the only AEs with an incidence rate of
>1% in either treatment group for younger children.
Rhinitis, pharyngitis and otitis media were the only
AEs with incidence rates >1% in older children.
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Study or Paracentamol Placebo Weight Risk Ratio Risk Ratio
Subgroup Events Total EventsTotal % (95% Cl) (95% Cl)
Bertin 199157 3 78 5 76  47.7% 0.58 (0.14, 2.36) ——]
Bertin 199636 3 73 3 75 27.9% 1.03(0.21,4.93)
Gupta 200738 9 103 0 107  4.6% 19.73 (1.16, 334.69) >
McGaw 198742 1 43 2 39 19.8% 0.45 (0.04, 4.81) =
Total (95% CI) 297 297 100.0% 1.57 (0.74, 3.33) ———
Total events 16 10
Ve iz — —_ -1 Z 0, I I | I
Heterogeneity: Chi“ = 6.33, df =3 (p = 0.10); /¥ =53% 0.01 01 1 10 100

Test for overall effect: Z=1.17 (p = 0.24)

Favours paracetamol Favours placebo

Figure 5. Systemic reactions with paracetamol versus placebo

Dosing

Study doses of ibuprofen or paracetamol are presented
in Table 2. The majority of studies investigated ibupro-
fen doses of between 5 and 10 mg/kg in line with over-
the-counter recommendation; likewise the majority of
studies used paracetamol doses of between 10 and
15mg/kg, also as recommended.

Discussion

The tolerability and safety profile of both ibuprofen
and paracetamol was investigated when used as anti-
pyretic/analgesic agents in children up to 18 years.
Overall, the results from this systematic review dem-
onstrate that ibuprofen, paracetamol and placebo
appear to have a similar tolerability and safety profile
(in terms of GI symptoms, asthma and renal adverse
effects), with serious AEs being rare occurrences.
Conflicting evidence was found regarding hepatic
injury with paracetamol and GAS infections with ibu-
profen or paracetamol treatment.

This review identified a good number of RCTs com-
paring the tolerability and safety profile of ibuprofen
and/or paracetamol with placebo, together with several
observational studies, although results from these could
not be included in any meta-analyses. Indeed, the com-
prehensive nature of this review can certainly be con-
strength. However,
limitations: while meta-analyses have been conducted
where possible, the varied nature of the studies identi-
fied and the different reporting of AE outcomes meant
that not all of the meta-analyses include all of the
RCTs. Consequently, some caution may be required

sidered a there are some

for drawing conclusions from endpoints based on
results from a few small studies.

Other inconsistent variables for the studies consisted
of sample size, length of follow up, dose and duration.
Consequently, a degree of heterogeneity was found
across the studies. Of course, this diversity does reflect
the literature and the use of these drugs in routine clin-
ical practice.

© 2009 Informa UK Ltd - Curr Med Res Opin 2009; 25(9)
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Additionally, not all RCTs employed ITT analyses
and therefore reporting of AEs may not have been com-
prehensively captured in the per-protocol results, due
to the exclusion of certain patients. Only three of the
RCTs investigated safety as a primary outcome and it is
therefore possible that the AE data collection in the
remainder of the publications was inadequate.

Including data in a narrative synthesis method from
observational studies does allow the capture of rare
AEs, but of course these study designs are not as
robust as RCTs. Case-series and retrospective data col-
lection are subject to selection bias, confounding and
measurement bias, and therefore results from these
publications should be interpreted accordingly.

The narrative synthesis of the results from non-RCTs
examining AEs includes conflicting studies with regards
to hepatic injury (for paracetamol) and NF during pri-
mary varicella infection (for ibuprofen and paraceta-
mol). It is difficult to draw firm conclusions from the
studies identified here. The two studies concerning
hepatic injury with paracetamol are quite different in
nature, one being a large but observational study®® with
results that conflict with published case reports'>!3,
the other being a small case-control study (25 cases
and 33 matched controls) that does not report any
ORs”’. Likewise, interpreting the results from the
four studies that investigated NF during primary vari-
cella infection is also not straightforward®3>6:89;
small sample sizes, wide Cls, and confounding factors
mean firm conclusions cannot be made. Certainly,
other case-control studies have shown that general
NSAID use is associated with severe necrotising tissue
infections®> however, like the Zerr study®®, Souryi and
colleagues®® state that the results might be confounded
from ‘...“indication bias”...due to NSAIDs being
given as a response to infection in patients with severe
disease rather than being a cause of the severity of the
illness’.

A review article by Leroy and colleagues® that
reported AEs with ibuprofen compared with paraceta-
mol in paediatric pain and fever, also commented on an
increased risk of invasive GAS infection after chicken-
pox, and of acute renal failure in hypovolaemia after
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ibuprofen treatment. However, none of the studies
identified in this systematic review found any evidence
to support acute renal failure in hypovolaemia follow-
ing ibuprofen treatment. Furthermore, Leroy and col-
leagues®® described the potential for gastroduodenal
and haemorrhagic AEs with ibuprofen although causal-
ity could not be confirmed. Similarly, a recent review of
the French Pharmacovigilance database of spontaneous
reports of upper GI complications in children aged <15
being treated by NSAIDs for fever and pain did reveal
61 cases, including 23 cases with ibuprofen®®.
Paracetamol use did not appear to be investigated.
The authors stated that such complications are rare in
children as is supported by such a small case series of up
to 9 years of reporting. Again, the current review did
not find any increased risk of acute GI bleeding with
ibuprofen from the studies identified: Lesko and collea-
gues*? reported four children who were diagnosed with
acute non-major GI bleeding (two each in the ibupro-
fen dose groups); however, this risk 7.2/100 000 (95%
CI: 2, 18/100000) was not increased compared with
paracetamol treatment (p =0.31). This finding is sup-
ported by similar results in adolescents and adults®’: a
randomised placebo-controlled trial in 1246 healthy
non-prescription users of analgesics aged 12-83 years,
the incidence of GI AEs were similar in the placebo and
ibuprofen groups (16 vs. 19%), and GI bleeding was
also comparable between the two groups, with an over-
all rate of 1.4% of patients testing positive at least once
for an occult faecal blood test.

Owing to the association of aspirin-inducing asthma
in susceptible adults, it is thought that due to the high
prevalence of cross-sensitivity, NSAIDs affecting the
cyclo-oxygenase pathway may also exacerbate
asthma®®~’°. Both paracetamol and NSAIDs such as
ibuprofen may also aggravate asthma in children, how-
ever, this association does not appear to be so well
defined as it is in adults®*7°. Similarly to a recent liter-
ature review70, our systematic review found no
increased risk of ibuprofen use associated with
asthma-related morbidity, indeed there may even be a
protective effect when compared with paracetamol*°.
Additionally, paracetamol use in children was found to
be arisk factor for wheezing and asthma symptoms®%%*.

Another important observation from the systematic
review was the finding that the tolerability and safety of
ibuprofen was no different to that of paracetamol in
terms of systemic reactions; meta-analyses demon-
strated that the tolerability and safety of ibuprofen
was no different to placebo in terms of systemic reac-
tions, and neither was paracetamol: ibuprofen vs. pla-
cebo RR 1.39 (95% CI: 0.92, 2.10); paracetamol vs.
placebo RR 1.57 (95% CI: 0.74, 3.33). A second
meta-analysis demonstrated that a total of 2937

© 2009 Informa UK Ltd - Curr Med Res Opin 2009; 25(9)

systemic AEs occurred in 21 305 patients taking ibupro-
fen compared with 1466 systemic AEs in 11164
patients taking paracetamol: RR 1.03 (95% CI: 0.98,
1.10). There was no significant difference in systemic
reactions between the two groups including fever,
vomiting, diarrhoea, rhinitis, rash, otitis media and
pharyngitis. While the studies identified were not nec-
essarily performed in an ‘over-the-counter’ setting, this
finding is still relevant for the safe general use of these
drugs in children.

Both ibuprofen and paracetamol are accepted to be
effective in reducing fever and pain in children: recently
published systematic reviews and meta-analyses have
concluded that they are equivalent in their analgesic
and antipyretic propertie521’22’71_73. However, ibupro-
fen and paracetamol are different medications, and it is
unclear if parents/caregivers are aware of distinctions
between them, especially in terms of recommended
doses and dosing intervals: two recently published
cross-sectional studies aiming to identify the factors
affecting antipyretic administration by caregivers
to their febrile children in differing cultural-ethnic
backgrounds showed that 35% administered a higher-
than-recommended dose’?, 21% repeated the dose
at intervals of <3 h’* and 66% of parents used over-
the-counter medications unnecessarily to reduce mild
fever (<38.5°C)”>, all of which have implications
regarding the safe use of both drugs.

Guidelines from recognised bodies (NICE, ANZCA)
do not report any concern regarding the tolerability or
safety of either ibuprofen or paracetamol in the treat-
ment of paediatric pain or fever (NICE guidelines
200775 ANZCA guidelines 2007”7). Interestingly, the
NICE guidelines do highlight the lack of evidence sup-
porting the need for antipyretic administration in
managing childhood fever, but instead recommend ibu-
profen or paracetamol to be administered to those who
appear distressed or unwell due to a raised tempera-
ture’®. The ANZCA guidelines do, however, state
that ‘safe dosing of paracetamol requires consideration
of the age and body weight of the child, and the dura-
tion of therapy’. It appears that the dosages of ibupro-
fen (5-10 mg/kg) and paracetamol (10-15 mg/kg) used
in the studies identified in this review are in accordance
with recommended over-the-counter doses.

Conclusion

It is the authors’ recommendation that future RCTs
should be rigorously designed to investigate as a pri-
mary endpoint the safety and tolerability of ibuprofen
and paracetamol in managing paediatric pain and fever.
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Long-term follow-up studies monitoring AEs for such
regimens are also needed.

This systematic review has demonstrated that
ibuprofen, paracetamol and placebo have similar
tolerability and safety profiles, especially in terms of
GI symptoms, asthma and renal adverse effects.
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