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Study objective: We compare the treatment of pain in children with arm fractures by ibuprofen 10 mg/kg versus
acetaminophen with codeine 1 mg/kg/dose (codeine component).

Methods: This was a randomized, double-blind, clinical trial of children during the first 3 days after discharge
from the emergency department (ED). The primary outcome was failure of the oral study medication, defined as
use of the rescue medication. Pain medication use, pain scores, functional outcomes, adverse effects, and
satisfaction were also assessed.

Results: Three hundred thirty-six children were randomized to treatment, 169 to ibuprofen and 167 to
acetaminophen with codeine; 244 patients were analyzed. Both groups used a median of 4 doses (interquartile
range 2, 6.5). The proportion of treatment failures for ibuprofen (20.3%) was lower than for acetaminophen with
codeine (31.0%), though not statistically significant (difference=10.7%; 95% confidence interval —-0.2 to 21.6).
The proportion of children who had any function (play, sleep, eating, school) affected by pain when pain was
analyzed by day after injury was significantly lower for the ibuprofen group. Significantly more children receiving
acetaminophen with codeine reported adverse effects and did not want to use it for future fractures.

Conclusion: Ibuprofen was at least as effective as acetaminophen with codeine for outpatient analgesia for
children with arm fractures. There was no significant difference in analgesic failure or pain scores, but children
receiving ibuprofen had better functional outcomes. Children receiving ibuprofen had significantly fewer adverse
effects, and both children and parents were more satisfied with ibuprofen. Ibuprofen is preferable to
acetaminophen with codeine for outpatient treatment of children with uncomplicated arm fractures. [Ann Emerg
Med. 2009;xx:xxx.]
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INTRODUCTION
Background

Children with fractures should have safe and effective
outpatient analgesia initiated in the emergency department
(ED). The pain experience during the first few days after an

acute fracture can be substantial.! For these fractures,

longer duration of action.” A pediatric clinical trial evaluating
the treatment of pain associated with musculoskeletal injuries
found that ibuprofen provided better relief of pain at 1 hour
and was comparable to that of codeine at 4 hours, suggesting
that it should be the initial drug of choice for acute analgesia.10
In addition, it would be informative to also understand the
physicians have commonly recommended that children use implications of disruption of function, adverse effects including
impaired bone healing, and satisfaction of parents and their

acetaminophen with codeine or ibuprofen.l'3 Neither
children about the home treatment of pain after injury.

medication’s efficacy for children with fractures has been
studied. Studies using a variety of pain models (perineal pain

with childbirth, dental, tonsillectomy, and podiatric), have Importance

shown ibuprofen provides analgesic efficacy that is comparable
or superior to that of opioids for the relief of pain.*® In an adult
study of postoperative orthopedic pain, ibuprofen was found to
be more effective than acetaminophen with codeine and had a

There is substantial practice variation in the ED-
recommended treatment of pain associated with fractures.''
Little evidence exists to inform an evidence-based approach to

pain management in children with fractures.

Volume xx, No. x : Month 2009

Annals of Emergency Medicine 1



Ibuprofen Versus Acetaminophen With Codeine for Pediatric Arm Fracture Pain Drendel et al
o 361
Editor’s Capsule Summary

Approached
What is already known on this ropic
Ibuprofen and acetaminophen with codeine are
cgmmor}ly prescr%bed to children with fractures. 56 chitiron
Little evidence exists to support the use of one agent Enrolled
over the other.
What question this study addressed b '

167 169

This randomized controlled trial compared the
efficacy and adverse effect profiles of acetaminophen
with codeine and ibuprofen in the first 72 hours
after emergency department discharge for children
with simple arm fractures.

What this study adds to our knowledge

Ibuprofen has a better adverse effect profile and is as
effective as or more effective than acetaminophen
with codeine at relieving pain.

How this might change clinical practice

This study supports the use of ibuprofen as the first-
line therapy for children with simple arm fractures;
however, a significant proportion of patients will
require additional analgesia. Providing a “backup”
opioid prescription at discharge is a reasonable
practice.

Goal of This Investigation

The objective of this study was to determine the efficacy of
the 2 most commonly prescribed medications for the outpatient
treatment of children with arm fracture for the first 72 hours
after the injury. This double-blind, randomized, clinical trial
tested the hypothesis that ibuprofen would provide superior
analgesia compared with acetaminophen with codeine for the
outpatient treatment of pain for a simple arm fracture. The
primary outcome was treatment failure of the assigned study
medication and use of the rescue medication. Additionally, pain
scores, pain-related functional limitations, adverse effects, and
satisfaction were compared between the 2 study groups.

Study Design

This was a randomized, double-blind, multidose, clinical
trial comparing the analgesic efficacy of ibuprofen suspension
(10 mg/kg per dose) and acetaminophen with codeine
suspension (1 mg/kg per dose codeine component) in the
outpatient treatment of pain for a simple arm fracture. Data
were prospectively collected and recorded by the child and
family in a diary during the first 72 hours after discharge from
the ED. The study was reviewed and approved by the
institutional review board. All patients or parents provided
informed consent/assent before enrollment. This clinical trial

Acetaminophen
with codeine

': 9 not eligible

Ibuprofen

| 42 lost to follow-up | 38 lost to follow-up |

': 3 not eligible

116 Complete
74.8% Follow-up

128 Complete
77.5% Follow-up

Figure 1. Study protocol flow.

was registered with the National Institutes of Health
(ClinicalTrials.gov identifier NCT00520442).

Setting

This study was conducted in a children’s hospital Level I
trauma center ED with an average annual census of 60,000
patients, between August 2003 and September 2007.

Selection of Participants

Eligible patients were children aged 4 to 18 years, diagnosed
with a fracture of the radius, ulna, or humerus, visualized on a
standard 2-view radiograph. All fractures were confirmed by a
pediatric radiologist. Radiographs showing an isolated posterior
fat pad of the elbow were not included. Children were eligible if
the fracture did not require reduction or manipulation in the
ED and was not an open fracture.

Children were not eligible if they weighed more than 60 kg
(because of the volume of dispensed pain medication), preferred
tablets, were evaluated more than 12 hours after the initial
injury, or were reported to have developmental delay. Children
were not included if there was a history of gastrointestinal
bleeding or ulceration, a bleeding disorder, a history of a low
platelet count, a history of kidney disease, an uncontrolled
chronic disease, or regular use of or allergy to acetaminophen,
ibuprofen, or codeine. Children were also ineligible if they or
their parents were unable to understand English or were
inaccessible by telephone.

A convenience sample of eligible patients treated in the ED
was approached for enrollment when one of the research
assistants was available between 10 AM and midnight, 7 days a
week.
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Figure 1 summarizes the study protocol. After eligibility
criteria were confirmed, demographic data were collected.
Parents and children were instructed verbally and in writing on
the use of the pain scale by the research assistant. The aptitude
of seriation, or ordering numbers in a series, was assessed and
the pain scoring skill was practiced with the child. Families were
oriented to the use of the daily diary for data collection.

All diagnosis and treatment decisions in the ED were made
by board-certified pediatric emergency medicine specialists and
fellows. Subjects received the usual care for fractures, including
discretionary use of analgesics in the ED. All fractures were
splinted by ED personnel (physicians, physician assistants, or
nurse practitioners) with fiberglass or plaster wrapped with an
elastic bandage. All children were discharged home with a sling
and written instructions about splint care and use of rest, ice,
compression, and elevation. Follow-up with an orthopedic
specialist was recommended 5 to 7 days after injury. Parents
were told to notify the investigators if pain treatment was
inadequate.

Outcomes of interest were collected each day in the diary
and returned in a provided stamped envelope. Two standard
follow-up telephone calls were made during the first 72 hours
after evaluation. If the completed pain diary was not received
within 7 days, attempts were made by telephone to obtain study
data. Participants with completed pain diaries received a $10
Toys R Us gift certificate.

A random-number table was used to assign participants to
either ibuprofen or acetaminophen with codeine by the
pharmacist. Patients were block randomized in groups of 10.
The treating physician, patient, parent, and all researchers were
blinded to medication assignment until completion of the
study. The parent and the primary investigator were unblinded
only if pain relief was deemed inadequate by the parent after the
rescue medication was used or if all the rescue medication
provided (2 doses) was used and the child continued to need
pain medication. Blinding of families was deemed successful
because 3% of parents believed their child knew the assigned
medication and only 36% of parents successfully guessed the
assigned study medication at study completion.

Ibuprofen suspension (100 mg/5 mL) was dosed at 10 mg/
kg, rounding to the nearest milliliter of medication.
Acetaminophen with codeine (120 mg/5 mg per 5 mL) was
dosed according to the codeine content of 1 mg/kg, rounding to
the nearest milliliter of medication. Parents were instructed to
use the study medications every 4 to 6 hours as needed for pain,
with a maximum of 4 allowed doses in a 24-hour period.
Parents were instructed to use the rescue medication (which was
the alternative medication in the study) if the pain relief was
inadequate 1 hour after dosing of the study medication. The
pharmacy blinded the medications to color and volume but not
taste. The medication was prepared and dispensed with a
standardized verbal script by the hospital pharmacist at
discharge from the ED.

Methods of Measurement

The primary outcome of interest was use of the rescue
medication because of failure of study medication. Parents were
instructed to give the rescue medicine if there was inadequate
pain relief 1 hour after dosing of the study medication. Parents
were given written and verbal recommendations to use a pain
medication if the child reported a pain score of 3 or greater,
which is our usual ED practice. The pain score before study
medication dose and 1 hour after study medication dose and the
reason for using the rescue medication were noted in the pain
diary.

The modified Bieri Faces Pain Scale was the validated pain
assessment tool used in this study.'? Parents asked their child
for a pain score at awakening, at bedtime, and before and 1
hour after each dose of medication. Pain score and time of day
were documented in the pain diary. Daily and total median
score, maximum score, and minimum score were analyzed.
Change in pain intensity (initial-final pain score) with use of
the analgesic was analyzed.

Each dose of medication used and the time it was given were
documented by caregivers.

Caregivers and their children used a diary to record whether
play, school, sleep, and eating were affected by pain each day.
Caregivers noted whether the function was increased, decreased,
or unchanged. Function was considered to be affected by pain if
function was decreased by pain.

Tolerability of the assigned study medication was
documented daily. The Physicians’ Drug Reference lists the
following adverse effects for either ibuprofen or acetaminophen
with codeine: nausea, vomiting, dizziness, itching, and
abdominal pain. Families noted whether these effects were
present and described any other effects each day. If more than 1
dose of rescue medication was used or it was not clear which
medication was associated with the adverse effect, that adverse
effect was made a missing variable.

To assess the number of children with repeated fracture at
the same site or fracture nonunion, hospital and clinic medical
records were reviewed to document fracture type and revisits to
the orthopedic clinic or the ED. Follow-up telephone calls were
also made to families in fall and winter of 2008 to query about
these complications.

Parent satisfaction was recorded daily with a 0 to 5 Likert
scale. On day 3, the modified Total Quality Pain Management
instrument was used to measure satisfaction for the parent and
the child."? The Total Quality Pain Management instrument is
a validated quality-assurance instrument to elicit the parent and
child’s perception of pain management.

Primary Data Analysis

This was a superiority study, designed to detect a 50%
relative reduction in the primary outcome: failure of analgesic to
relieve pain within 1 hour after dosing. Before the study, failure
rates were estimated by consensus of pediatric emergency
physicians to be 30%, and a 50% reduction in this rate was
thought to be clinically important. Reduction to 15% would
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require 134 patients in each group to obtain an ®=0.05 and a
=0.20. Subgroup analysis was planned to investigate
differential treatment failure when comparing younger with
older children (cut points of 6 years and 12 years), sex, race/
ethnicity, higher pain scores (score of 3 or greater) and fracture
type.

As a secondary analysis, we hypothesized a 1-face or 20%
reduction in pain intensity score between the 2 groups because
this has been shown to be the minimally clinically important
difference.'® With a 6-item scale, assuming SD=2, we needed
94 patients in each group to obtain an «=0.05 and a 3=0.20.
Per-protocol analysis was planned to include only patients who
used medication during the study.

Descriptive statistics were used to analyze the demographic
data. Analysis of outcomes was carried out in the intent-to-treat
model. Treatment failures, reported as a percentage, are
compared with x*. Doses of medication and pain severity scores
are compared with the Mann-Whitney U test. Functional
outcomes are reported as time to return to unaffected function
and are analyzed with survival analysis. Satisfaction responses
are analyzed with x> and Mann-Whitney U test, when
appropriate.

RESULTS
Characteristics of Study Subjects

During the study enrollment period, nearly 1,600 children
were treated in the ED for arm fractures (including those
requiring reduction and those with a negative radiograph result
but a clinical diagnosis of fracture). Three hundred sixty-one
eligible children were approached, of which 25 refused to be a
part of the study, leaving 336 children enrolled (Figure 1).
Patient refusal included 7 concerns about codeine, 6 no answer,
5 not interested, 2 concerns about blinding, 3 physician request,
1 concern about ibuprofen, and 1 child sensitive to medication.
Twelve patients found to be ineligible were eliminated from
analysis (radiology did not confirm the arm fracture for 4, and
there were protocol violations for age and weight for 8 patients).
We had excellent follow-up, with approximately 75% of
participants completing and mailing the diary. Three diaries
were completed by telephone interview. Analysis was performed
for 244 children. In comparing children who participated and
those who were lost to follow-up, there was no difference in the
age, sex, race/ethnicity, weight, fracture type, and initial pain
scores.

Baseline characteristics were not different between the 2
groups (Table 1). The average age was 8 years and sex
distribution was similar between the groups. The distribution of
race/ethnicity in both groups parallels what is observed in the
ED. No difference between groups was found in comparing
type of arm fracture or pain scores in the ED. No differences
were found between the 2 groups in the proportion of children
receiving analgesic or the analgesic administered in the ED.
Nearly a third of children received no analgesia in the ED. A
number of these patients received analgesia at home or refused
analgesia in the ED. Additionally, other comfort measures were

Table 1. Demographics

Acetaminophen

With Codeine Ibuprofen

Characteristic (n=116) (n=128)
Age, y, mean (range) 8.2 (4.2-14.9) 7.4 (4.0-17.9)
Weight, kg, mean (range) 29.4 (13.8-59.2) 27.9 (14.4-60.0)
Male, No. (%) 57 (49.1) 69 (53.9)
Race/ethnicity, No. (%)

White 85(73.3) 99 (77.3)

Black 11 (9.5) 18 (14.1)

Hispanic 9(7.8) 7 (5.4)

Other 11 (9.5) 4(3.1)
Fracture type, No. (%)
Radius only 58 (50.0) 65 (50.8)
Ulna only 4(3.5) 2(1.6)
Radius and ulna 27 (23.3) 24 (18.8)
Humerus: supracondylar | 22 (19.0) 27 (21.1)
Humerus: supracondylar Il 4(3.5) 4(3.1)
Humerus: midshaft 1(0.9) 6 (4.7)
Pain score
Initial median (range) 3(0,5) 3(0,5)
Discharge median (range) 1(0.5) 1(0,5)
Analgesic in ED, No. (%)
None 36 (31.0) 45 (35.2)
Ibuprofen 30 (25.9) 36 (28.1)
Acetaminophen with 30 (25.9) 27 (21.1)

codeine

Acetaminophen 6 (5.2) 6 (4.7)
Morphine 14 (12.1) 14 (10.9)

used, including ice and elevation. Only 2 children at discharge
had pain scores greater than 3, making it less likely to affect
home treatment outcomes.

There was no significant difference in the number of doses of
medication the children in each of the study groups used during
the first 3 days after discharge from the ED, which is shown
graphically in Figure 2 (4 patients did not report number of
doses of medication). Only 7% of children used no medication
in this period. Both groups used a median of 4 doses
(interquartile range [IQR] 2, 6.5). The median doses of
ibuprofen and acetaminophen with codeine used were 4.5 (IQR
2,7) and 4 (IQR 2, 6) doses, respectively.

The primary outcome was failure of the assigned study
medication, leading to the use of the rescue medication. The
proportion of treatment failures for children receiving ibuprofen
(20.3%) was lower than that for acetaminophen with codeine
(31.0%), though the difference was not statistically significant
(difference=10.7%; 95% confidence interval [CI] —0.2% to
21.6%). In a per-protocol analysis excluding the 13 children (5
assigned to acetaminophen with codeine and 8 to ibuprofen)
who did not use any pain medication, the difference remained
nonsignificant (difference=10.7%; 95% CI —0.6% to 22.1%).

Planned subgroup analyses were performed to identify
patients who might be at particular risk of not achieving
analgesia with the assigned medication. No difference was found
in the proportion of children who failed treatment when
comparing younger with older children, sex, race/ethnicity,
higher pain scores, or fracture type.
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Figure 3. Proportion of children with function affected on each day.

The total mean pain scores for day 0 (date of injury) to day 3
include the pain score at awakening, at bedtime, and before and
1 hour after each dose of medication. Children receiving
ibuprofen scored 1.6 and those receiving acetaminophen with
codeine scored 1.6, revealing no clinical or statistical difference
in the overall pain scores between the 2 groups. In comparisons
of overall daily maximum pain scores and overall minimum
pain scores, no differences were found between the 2
medications. Also, comparing pain scores at each daily recorded
time revealed no difference. The median reduction in pain score
after use of ibuprofen was 2.0 compared with a median
reduction of pain score of 1.5 after acetaminophen with
codeine, which was not clinically or statistically significantly
different between the 2 medications.

Each day, parents and their children reported the effect of
pain on the following functional outcomes: play, school, sleep,
and eating. On the date of injury, 60% of children with
fractures had at least 1 of these functions affected, and by day 3,
29.4% of children continued to have function affected by pain.
The proportion of children who had any of these functions

affected by pain analyzed by day after injury was significantly
different in the 2 study groups (Figure 3). In evaluation of each
functional outcome individually, there was a significantly lower
proportion of children using ibuprofen who had play (Figure
3B) and eating (Figure 3C) affected by pain. There was little
difference between groups for the effect of pain on school and
sleep (Figure 3D, E). A similar pattern was seen in comparisons
of the proportion of children in each group who had each
function affected at any time during the 3-day follow-up.

Table 2 and Figure 4 shows that children during the 3 days
who report pain score of only 0, 1, or 2 (low pain) compared
with those with pain score of 3 or more (high pain) have
significantly more dysfunction overall and in each of the
individual functions. This result suggests a correlation between
improved function and lower pain scores and provides some
validation of the parent report of whether pain affected
function.

Adverse effects are tabulated in Table 3. The percentage of
children reporting an adverse effect during the first 3 days of
treatment was significantly higher in the acetaminophen with
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Table 2. More children with high pain scores had function
affected.

Functional Low High Difference, %
Outcome Pain, % Pain, % (95% Cl)
Any function 53.8 74.7 20.8 (5.9-35.8)
(n=234)

Play (n=232) 48.1 65.0 16.9 (1.7-32.1)
School (n=218) 25.5 40.7 15.2(1.1-29.3)
Eat (n=230) 18.0 42.8 24.8 (11.9-37.6)
Sleep (n=227) 19.1 38.3 19.1(5.8-32.4)

Low pain: if maximum pain score during the study period was O, 1, or 2.
High pain: if maximum pain score during the study period was 3, 4, or 5.

| High Pain
Sleep @Low Pain
- r
= 1
S
3
e
Play —
Any Funcion —
0 20 40 60 80

Percentage affected

Figure 4. More children with high pain scores had function
affected.

codeine group; 50.9% of children receiving acetaminophen with
codeine reported any adverse effect compared with 29.5% of
those receiving ibuprofen. A statistically significant higher report
of nausea and vomiting was also observed for children receiving
acetaminophen with codeine. Overall, between the 2 treatment
regimens, children receiving ibuprofen reported fewer adverse
effects.

All of the patients participating in the clinical trial were
followed for at least 1 and up to 4 years after enrollment to
assess for refracture. Of the participants in the study, 92%
followed up in the hospital’s orthopedic clinic for the acute
definitive treatment of their fracture. Telephone follow-up of at
least 1 year was attained for 47.5% of the children. At telephone
follow-up, information about other fractures was collected.
Medical record review was also performed for all patients
enrolled during the 4-year study period to identify children with
new visits to the orthopedic clinic to identify refractures. Four
(1.6%) children had another fracture at the same site within 1
year of the original fracture. Of those, 3 received acetaminophen
with codeine and 1 received ibuprofen. No fracture nonunions
were reported in this cohort.

Satisfaction was measured daily with a Likert scale. On day
1, 85.8% of parents of children receiving ibuprofen were very

Table 3. Adverse events.

Acetaminophen

With Codeine, lbuprofen, Difference, %

Adverse Effect % % (95% ClI)

Any effect (n=234) 50.9 29.5 21.4(9.1t033.7)
Nausea (n=231) 18.0 5.0 13(4.8t021.1)
Vomiting (n=230) 11.0 2.4 8 (2.0-15.0)
Drowsy (n=231) 30.6 20.8 9.8 (-1.4t021)
Dizzy (n=231) 5.4 2.5 2.9 (-2.1t08.0)
Constipation (n=233) 1.7 25 -0.7 (-4.31t03.0)
Other (n=232) 10.8 6.6 4.1(-3.1t011.4)

satisfied or satisfied compared with only 67.3% of parents of
children receiving acetaminophen with codeine (difference
18.5%; 95% CI 7.3% to 29.6%). As a measure of satisfaction,
at the end of the study, we asked the children whether they
would want this same medication again if they experienced a
broken arm. Of the children who said they would not use that
medication again, 27.5% were in the acetaminophen with
codeine group compared with only 10.0% in the ibuprofen
group (difference=17.8%; 95% CI 7.3% to 28.3%). When
asked why, the reason disproportionately associated with
dissatisfaction in the children receiving acetaminophen with
codeine was taste, with 63.8% of children receiving
acetaminophen with codeine preferring a better taste compared
with only 30.4% of children receiving ibuprofen.

LIMITATIONS

The strengths of the study lie in its randomized, controlled
design; its simple, practical, safe method of delivery of analgesia;
and its attempt to reflect the real world, as far as reasonably
possible.

A convenience sample of patients was used for enrollment
and depended on research assistant availability in the ED.
Although we know the total number of fracture patients treated
during the study period, no record was kept of potential patients
who met eligibility criteria and were not enrolled when the
research assistants were not present. Review of a sample of 10%
of all fractures evaluated in the ED during the period of
enrollment shows no difference in demographic information,
fracture type, or initial pain scores compared with that of the
enrolled patients.

The doses of the medication used in this study reflect
prescribing practices in our department and standard
recommended doses of these agents. These doses may not reflect
those used in other health care settings. It is possible that higher
doses produce greater analgesic effect, but other studies will be
required to address this issue.

This study did not include placebo because we did not
consider it ethical to deny patients some form of analgesia. We
cannot be sure whether the reduction in pain score during the 3
days was a result of natural healing or partial placebo effect,
rather than a true analgesic effect of the medication.

Parents administered the medication to their children at their
own discretion, with both written and verbal standardized
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advice on use of the medication. There is significant variability
in the parents’ threshold to give a medication to their child,
which might affect a number of outcomes. The randomized
nature of the clinical trial should minimize this variability
between treatment groups.

Only patients with arm fractures not requiring reduction
were included in this study. It is unclear whether these findings
can be applied to children with displaced fractures requiring
reduction.

DISCUSSION

Once discharged home from the ED, children with fractures
continue to have pain and functional limitations. To our
knowledge, this is one of the few clinical trials involving
children to evaluate outcomes associated with the treatment of
pain in the outpatient setting. In this study, ibuprofen and
acetaminophen with codeine have comparable rates of successful
analgesia. To our knowledge, no other clinical trial has assessed
a child’s pain affer discharge from the ED. A recently published
study compared oxycodone, ibuprofen, and the combination of
both medications 120 minutes after dosing in the ED and
found no significant difference among the groups.'”> Another
study compared acetaminophen, codeine, and ibuprofen for the
acute treatment of musculoskeletal pain 60 minutes after dosing
and found that ibuprofen provided the desired analgesic effect,
with the greatest improvement in pain score and also
achievement of adequate analgesia.'® A recent postsurgical study
followed adult patients after discharge and found, when
ibuprofen and codeine were compared, no difference was found
in pain scores.'® Therefore, either medication appears to be a
reasonable option for the treatment of arm fracture pain after
discharge from the ED. However, in this study, in each
treatment group, as many as 30% of children failed treatment if
prescribed a single analgesic; provision of a rescue medication is
therefore important. Of the children who used the rescue
medication, 92% had at least a 1-face reduction in pain after
using the alternative medication.

Although analgesic failure rates were not significantly
different, important differences were observed for the children
in the 2 analgesic regimens with regard to function and adverse
effects that might influence the choice of agent. This study
shows that children have important functional limitations after
“minor” injuries, which have not been previously reported in
the literature. Ibuprofen consistently outperformed
acetaminophen with codeine when the effect of pain on play
was assessed. It is unclear whether the analgesic effect has a
causal relationship with the reported functional outcomes.
However, in this study, functional outcomes for children with
pain scores of 3 or more were significantly different, suggesting
that normal function does correlate with lower pain scores.

The report of adverse effects in this study was high but
comparable with that of reports in other multidose pain trials
performed in the outpatient setting.'® Daily collection of this
information may increase reporting, and it may be difficult for
families to discern effects associated with the medications and

those related to the injury. It is clear, however, that
acetaminophen with codeine is poorly tolerated by children and
has low child and parent satisfaction reports. Given the known
problems with compliance with prescribed medication after
discharge from the ED, these findings should influence the
choices that physicians make in prescribing medication.'”"”

One potential explanation for the better results with
ibuprofen is interindividual genetic differences in drug
metabolism that are known to affect analgesic effectiveness for
codeine.?®?? It is unclear whether the differences would remain
if we stratified for those individuals in the analysis who are poor
metabolizers of codeine. Furthermore, there are differences in
metabolism that are evident as a child develops that might also
affect analgesic effect, though no age differences were found in
comparing the primary outcomes that were assessed in this
study.*2°

Some clinicians are uneasy prescribing ibuprofen for
fractures because of the theoretical concern that inhibition of
the inflammatory process may affect fracture healing. Currently,
there is evidence from animal studies that shows that
nonsteroidal anti-inflammarory drugs can adversely affect
fracture healing, but there is no conclusive evidence in human
studies.””*® No studies have evaluated the effect of ibuprofen
on fracture healing in children. This study did not find an
association between refracture or nonunion and use of
ibuprofen. To prospectively ascertain the affect of ibuprofen on
second fractures if the proportion of children affected in our
study is representative, a post hoc power analysis shows that
more than 900 children in each study arm would be needed to
show a significant increase in fractures in children receiving
ibuprofen. A larger study is needed to evaluate the concerns for
healing with respect to nonsteroidal anti-inflammatory drug use.

In conclusion, ibuprofen was at least as effective as
acetaminophen with codeine in providing outpatient analgesia
for children with arm fractures not requiring reduction. There
was no significant difference in analgesic failure and pain scores,
but children receiving ibuprofen had better functional
outcomes; specifically, play. Children receiving ibuprofen had
significantly fewer adverse effects, and both children and parents
were more satisfied with ibuprofen. Ibuprofen is preferable to
acetaminophen with codeine for outpatient treatment of
children with uncomplicated arm fractures.
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ibuprofen in the first 72 hours after emergency department
discharge for children with simple arm fractures. What this study
adds to our knowledge: Ibuprofen has a better adverse effect
profile and is as effective as or more effective than
acetaminophen with codeine at relieving pain.
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