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INTRODUCTION

Ibuprofen is the widest administered medicine
from the non-steroidal anti-inflammatory class, for
the treatment of inflammation, fever and mild to
moderate pain; having a high safety profile. The
main mechanism to reduce fever, inflammation and
pain in children is the pro-inflammatory prosta-
glandins synthesis reduction, at peripheral and cen-
tral level.

The efficacy of ibuprofen as analgesic and anti-
pyretic in children

The efficacy of ibuprofen has been evaluated
comparatively with other antipyretic medicines:
paracetamol, noraminofenazone, ketoprofen, in
children with fever (caused by viral or bacterial in-
fections). In these studies, the pediatric patients re-
ceived a wide range of ibuprofen doses: 4-5-10-15
mg/kg of body weigh/dose, depending on age. The
results of the clinical studies showed that ibuprofen
is effective in the reduction of fever, pain and in-
flammation, with a faster onset of the effect and
maintaining it for 6 hours. Other studies compara-
tively evaluated the regimens of ibuprofen alternat-
ing with paracetamol and mono-therapy. The re-
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sults of these studies are controversial, some are
claiming the superior efficacy of the alternating
therapy, while others are contradicting these out-
comes.

Some other studies on children underlined the
reduction of the incidence of post-vaccinal adverse
effects; by prophylactic administration of 10-15
mg/kg/dose of ibuprofen (12,20). In table 1 they
are shown some of the recently published compara-
tive efficacy studies, with ibuprofen for children.

The most recent citation from the literature is a
meta-analysis published by Poddighe et al. (2018)
(28) in Pediatric Emergency with a suggestive title:
“Ibuprofen in pain control for children — a new val-
ue for an old molecule”. The authors aim was to
discuss the existent proofs on ibuprofen clinical us-
age, published in PubMed and Medline databases
between 1985 and 2017 and to compare them with
paracetamol and/or codeine, according available
data. The pediatric indications considered were
sore throat, otalgia, dental pain, headache, post-
traumatic musculoskeletal pain and pot-operative
pain.

For sore throat they were selected two rand-
omized, double-blind studies, placebo-controlled
(3,32), which compared the efficacy of ibuprofen,
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TABLE 1. Clinical studies on ibuprofen efficacy to treat pain, fever and inflammation in children

Reference The study objective Conclusions
Perrot et al., To investigate the efficacy and safety of ibuprofen In children, the unique doses of ibuprofen (4-10 mg/kg) and
2004 (26) for feverish children (n = 186) comparatively with paracetamol (7-15 mg/kg) had a similar efficacy and safety for
paracetamol. alleviating mild to moderate pain. When used as antipyretic,
ibuprofen (5-10 mg/kg) was more effective vs. paracetamol
(10-15 mg/kg) at 2, 4 and 6 hours after administration.
Goldman et al., | To compare the antipyretic effect and safety profiles | There were analyzed data published in databases: Medline
2004 (9) of ibuprofen and paracetamol in feverish children. |(1966-2003) and Embase (1988-2003). Ibuprofen was
significantly more effective vs. paracetamol in reducing fever
after a single dose, maintaining the effect for 6 hours after the
treatment.
Hay et al., To compare the antipyretic efficacy of paracetamol |lbuprofen was faster and more effective in reduction of fever
2009 (11) (15 mg/kg; 4 doses/24 hours) and ibuprofen (10 in children, comparatively with paracetamol.
mg/kg; 3 doses/24 hours) in feverish children
(>37.8°C; <40°C).
Paul et al., Comparative antipyretic efficacy study in children, | Higher efficacy in case of the ibuprofen and paracetamol
2010 (25) with 3 regimens: ibuprofen in monotherapy, association regimens.
ibuprofen combined with paracetamol, ibuprofen
followed by paracetamol (the observation period:
6 hours).
Sarell et al., To compare the antipyretic efficacy in children aged | The alternating therapy with paracetamol 12,5 mg/kg and
2006 (30) 6-36 months of ibuprofen (5 mg/kg every 8 hours) |ibuprofen 5 mg/kg administrated every 4 hours proved to be
and paracetamol (12.5 mg/kg every 6 hours) as more effective in reducing fever vs. monotherapy.
monotherapy and alternating therapy (use of both
medicines).
Magni et al., To compare efficacy and safety of ibuprofen and An unique dose of ibuprofen has a superior antipyretic efficacy
2011 (18) noraminofenazone in feverish children (80) aged 6 |vs. noraminofenazone.
months-8 years.
Wong et al., To compare the efficacy of ibuprofen or Ibuprofen and paracetamol administered as monotherapy had
2014 (36) paracetamol monotherapies with the alternative comparable efficacy in fever reduction vs. alternative therapy
therapy regimen, using the 2 actives. regimen.

placebo and paracetamol and which concluded that
both medicines were equally effective. Similar out-
comes came out from a more recent meta-analyses
(27) on safety and efficacy of ibuprofen and par-
acetamol in both children and adults.

Both medicines are recommended in sore throat
guidelines, without a consensus on the combined
therapy. In selected cases, with major exudative
compound and/or local adenopathy, including the
Group A streptococcal pharyngitis, ibuprofen is
preferred, due to its anti-inflammatory properties
%).

For otalgia it was considered the study pub-
lished by Bertin et al. (1991) (3) which included
219 children (aged 1-6 years) with otitis media,
treated with ibuprofen for 48 hours. The efficacy of
the two actives was comparable.

A systematic review of the recent literature (33)
regarding the efficacy of paracetamol and the non-
steroidal anti-inflammatories, including ibuprofen,
in the treatment of otitis media concluded that
there is a therapeutic equivalence of both actives at
24 and 48 hours, without differences in adverse re-
actions. Even more, there wasn’t documented supe-

riority of the combination of ibuprofen and paracet-
amol vs. monotherapy.

For dental pain (caused by cavities or after
stomatological procedures) ibuprofen proved to be
more effective vs. paracetamol (1). There is a re-
markable pediatric study on children aged 5-12
years, with dental pain, where ibuprofen controlled
the pain as effective as the combination of paracet-
amol-codeine (23). Another pediatric study on chil-
dren aged 12-16 years, that suffered stomatology
procedures, compared ibuprofen and paracetamol
in dental pain and showed that a dose of 400 mg
ibuprofen administered before the procedure and
an identical one 6 hours after ensured a greater pain
reduction than the similar scheme using 1000mg
paracetamol (6).

For the acute headache in children, paraceta-
mol and ibuprofen are the most used (13,31). More
clinical studies demonstrated the efficacy of ibu-
profen in reducing headache (effect measured 2
hours post-administration) (3,8). Only few studies
compared ibuprofen (10 mg/kg) with other medi-
cines. Among these, the study conducted by
Hamaildinen et al. (1997) (10) compared the effica-
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cy of ibuprofen vs. placebo and vs. paracetamol (15
mg/kg), concluding that the efficacy of ibuprofen
was greater vs. paracetamol.

For the post-traumatic musculoskeletal pain,
ibuprofen also proved to be very useful (15). The
most recent systemic review (16) of the literature
selected 8 controlled, randomized clinical studies,
which enrolled 1,169 children (aged 3-8 years), and
showed that ibuprofen it’s a stronger analgesic vs.
paracetamol or codeine, being equivalent to the as-
sociation of the last two actives and with fewer ad-
verse effects. One study published by Clark et al.
(2007) (6) on the treatment of the acute traumatic
musculoskeletal pain in children and adolescents
(aged 6-17 years) where unique doses of paraceta-
mol (15 mg/kg), ibuprofen (10 mg/kg) and codein
(1 mg/kg) where administred, showed a greater im-
prove of the pain score after the administration of
ibuprofen vs. the two comparators. Onother clinical
study (7), on 336 children with musculo-scheletal
enjuries and lims fractures, underlined an equiva-
lent reduction of pain after ibuprofen or the asso-
ciation of paracetamol-codein, but with more ad-
verse effects in case of the paracetamol-codein
association. In 2014, Poonai et al. (29) compared
the analgetic action of morfin and ibuprofen on 134
children with un-complicated limb fractures, con-
cluding that the analgetic efficacy was comparable.

For the post-surgical pain we consider the ob-
servation that 40-60% cases of algic syndromes af-
ter surgery in children are under-treated because of
the difficulty of evaluation of the pain intensity in
new-borned and babies, because of the concern on
potential adverse effects and because of the low
number of analgetics that are approved for pediat-
ric use (4).

The safety profile of ibuprofen administred to
children

For ibuprofen, one of the most studied NSAI to
the pediatric population, have been identified the
highest safety and efficacy profiles (14,27). Con-
sidering the recent limitations on opioids prescrip-
tion imposed by EMEA (2015) and FDA (2017),
analgesics are to be reconsidered and among them,
ibuprofen it’s clearly advantageous. In 2003, Kokki
(30) evaluated the efficacy of ibuprofen in prevent-
ing pain after minor surgery for hernias, phimosis,
hydrocele and hypospadias by randomizing 81
children (aged 1-4 years) who received intrarectal
ibuprofen or placebo during anesthesia. Ibuprofen
significantly reduced pain during first hours after
procedures and reduced the morphine consumption
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(similar results have been obtained by Stewart et
al., 2012) (35). In older studies (34) who compared
the efficacy of ibuprofen with the paracetamol/co-
deine association, the advantage of low bleeding
risk went to the association; while in the recent ret-
rospective researches (2,8,17,21), the confirmed
analgesic efficacy went to ibuprofen for children in
the post-surgical pain, with no increase in bleeding
risk.

Other three prospective studies in pediatric pa-
tients have been evaluated the safety and efficacy
of ibuprofen in post-tonsillectomy pain:

e Children aged 6-14 years treated with
ibuprofen (24 mg/kg/day), paracetamol (48
mg/kg/day) or the alternating association
between the two medicines, for 48 hours after
surgery (22). The study demonstrated the
analgesic equivalence of the three therapeutic
regimens.

e Children after tonsillectomy aged 6-17 years
treated with ibuprofen iv (10 mg/kg) or
placebo (24). The clinical study observed a
significant reduction of fentanyl utilization,
without risk of complications, including
post-surgery bleeding.

e Children aged 1-10 years who needed
tonsillectomy and/or adenoidectomy received
ibuprofen or the association of paracetamol/
morphine (29). The results of the study
showed similar analgesic efficacy with the
advantage of no morphine induced respiratory
depresa, in case of ibuprofen use.

Other recent researches positioned the ibupro-
fen use as a valid option for opioids usage reduc-
tion in treating pain after surgery (19,34).

In a prospective study, double blind, rand-
omized, placebo controlled, to compare the effica-
cy of prophylactic administration of ibuprofen, par-
acetamol or placebo to reduce the pain in children,
after dental extraction (45 children aged 6-12
years), the results highlighted a superior efficacy of
ibuprofen, with lower pain scores (p < 0.05) com-
parative with paracetamol.

CONCLUSIONS

Ibuprofen is a non-selective inhibitor of COX1
and COX2 and is widely used for children, in
treating fever and pain of different etiologies. The
medical literature contains vast data to support the
safety and efficacy of ibuprofen administered as
OTC medicine.
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