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	12. Other comments, materials or discussion 
	A study showing that NSAIDs work as well as TC #3. Second study showing similar findings. Also see: Acad Emerg Med. 2009;16:711-716.

	13. Assigned Potential PURL Reviewer 
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	14. Reviewer Affiliation 
	University of Chicago 
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	16. Abstract 
	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.

	17. Pending PURL Review Date
	 

	sECTION 2: CRITICAL APPRAISAL OF VALIDITY

	1. Number of patients starting each arm of the study?
	167 in the acetaminophen with codeine (A+C) group, 169 in the ibuprofen (IB) group.

	2. Main characteristics of study patients (inclusions, exclusions, demographics, settings, etc.)?
	Inclusion criteria: Children aged 4-18 years, diagnosed with a fracture of the radius, ulna, or humerus, visualized on a standard 2-view radiograph. All fractures confirmed by pediatric radiology. Radiographs with isolated posterior fat pad not included. Fracture did not require reduction or manipulation in the ED and was not an open fracture.

Exclusion criteria: Weight > 60 kg; preference for tablets instead of suspension; evaluated more than 12 hours after initial injury; reported to have developmental delay; history of gastrointestinal bleeding or ulceration, bleeding disorder, low platelet count, kidney disease, uncontrolled chronic disease, regular use of or allergy to any study drug; child or parent unable to understand English or inaccessible by phone.

Setting: U.S. urban children's hospital, level I trauma center ED.
Demographics: Average age=8 years; 52% male; 75% white, 12% black, 7% Hispanic; 50% radius fracture only, 2% ulna only, 21% radius and ulna; 20% supracondylar I humerus; 3% supracondylar II humerus; 3% midshaft humerus; median initial pain score=3 (on 10-point modified Bieri Faces Pain Scale).

	3. Intervention(s) being investigated?


	Ibuprofen (100 mg per 5 mL) suspension, dosed at 10 mg/kg vs acetaminophen with codeine 120 mg and 5 mg per 5 mL) suspension dosed by codeine content of 1 mg/kg. Suspensions identical in color and volume but not taste. Parents instructed to give study medication every 4-6 hours as needed for pain with maximum of 4 doses in a 24-hour period. All children were splinted in the ED with fiberglass or plaster wrapped with elastic bandage, and were discharged home with a sling and written instructions about splint care and use of rest, ice, compression and elevation; follow-up with an orthopedist was recommended 5-7 days after injury.



	4. Comparison treatment(s), placebo, or nothing?
	

	5. Length of follow up? Note specified end points, e.g. death, cure, etc.
	72 hours for primary and most secondary outcomes; 1 to 4 years for secondary outcomes of repeat fracture and fracture nonunion.



	6. What outcome measures are used? List all that assess effectiveness.
	Parents and children recorded symptoms and use of medication prospectively, using a standard diary provided by study staff. They were asked to record the following details: pain scores at awakening, bedtime, before each dose of medication, and 1 hour after each dose of medication; dose of medication and time it was given; whether play, school, sleep, or eating were affected by pain (increased, decreased, or unchanged) each day; presence of nausea, vomiting, dizziness, itching, abdominal pain, or any other adverse effects; parent satisfaction on a 5-point Likert scale; patient satisfaction as response to whether they would want this same medication again if they had another broken arm.

Primary outcome: Failure of study medication 1 hour after dosing, requiring use of a rescue medication. Parents were instructed to give the rescue medication if pain relief was inadequate 1 hour after dosing the study medication. Parents were also given written and verbal instructions to use pain medication if the child reported a pain score of 3 or higher.

Secondary outcomes: Total mean pain scores on days 0, 1, 2, and 3; daily maximum and minimum pain scores; median reduction in pain score after medication use; proportion of children with pain causing decreased function (in any and each of the function areas: play, school, sleep, eating); proportion of children with any and each adverse effect; parent and patient satisfaction; number of children with repeat fractures at the same site or nonunion of fracture, as assessed by hospital and clinic chart review and follow-up phone calls 1 year after the end of the study period.


	7. What is the effect of the intervention(s)? Include absolute risk, relative risk, NNT, CI, p-values, etc.
	Primary outcome: 20.3% of children taking IB had treatment failure, compared with 31.0% taking A+C, difference=10.7%, 95% CI –0.2% to 21.6%, NNT=9.3.

Secondary outcomes: No difference in mean, max, or min daily pain scores (mean=1.6 in both groups). Median reduction in pain after use of IB=2.0 compared with 1.5 reduction after A+C (not clinically or statistically significantly different). Children taking IB had less decrease in play and eating function due to pain, compared with children taking A+C. Pain and sleep function were similar in the 2 groups. Function was highly correlated to overall pain scores. Adverse effects were higher in the A+C group (50.9%) compared with the IB group (29.5%). Parent satisfaction results were only given for day 1: 86% of parents of kids receiving IB were satisfied or very satisfied vs 67.3% in the A+C group (difference 18.5%; 95% CI 7.3-29.6). Patient satisfaction was higher in the IB group: 90% said they would use the medicine again, compared with 72.5% in the A+C group. The reason given by most kids in the A+C group was taste. In the longer-term follow-up (1-4 years), there were no reported fracture nonunions; there were 4 repeat fractures at the same site, of which 3 were from the A+C group and 1 from the IB group.

	8. What are the adverse effects of intervention compared with no intervention?
	Any adverse effect: 50.9% in A+C vs. 29.5% in IB (difference 21.4; 95% CI 9.1 to 33.7)

Nausea: 18.0% vs. 5.0% (difference 13; 95% CI 4.8 to 21.1)

Vomiting 11.0% vs. 2.4% (difference 8; 95% CI 2 to 15)

Drowsy 30.6% vs. 20.8% (difference 9.8; 95% CI -1.4 to 21)

Dizzy 5.4% vs. 2.5% (difference 2.9; 95% CI -2.1 to 8.0)

Constipation 1.7% vs. 2.5% (difference –0.7; 95% CI -4.3 to 3.0)

Other 10.8% vs. 6.6% (difference 4.1; 95% CI –3.1 to 11.4)

	9. Study addresses an appropriate and clearly focused question - select one.

	Well covered



	10. Random allocation to comparison groups.

	Well covered


	11. Concealed allocation to comparison groups.

	Well covered


	12. Subjects and investigators kept “blind” to comparison group allocation


	Well covered



	13. Comparison groups are similar at the start of the trial.
	Well covered



	14. Were there any differences between the groups/arms of the study other than the intervention under investigation? If yes, please indicate whether the differences are a potential source of bias.
	Well covered



	15. Were all relevant outcomes measured in a standardized, valid, and reliable way?
	Well covered



	16. Are patient-oriented outcomes included? If yes, what are they?
	Yes. All the outcomes are patient- and parent-reported measures of pain, adverse effect, and medication effectiveness - all are patient-oriented.

	17. What percent dropped out, and were lost to follow up? Could this bias the results? How?
	Similar numbers were lost to follow-up in the 2 groups. The A+C group had 74.8% follow-up compared with 77.5% in the IB group. Those lost to follow-up and those not lost to follow-up were compared by baseline characteristics—age, sex, race/ethnicity, weight, fracture type, baseline pain—and were found to be similar.

	18. Was there an intention-to-treat analysis? If not, could this bias the results? How?
	Participants were analyzed as randomized. Children who were lost to follow-up could not be analyzed, so the numbers analyzed were lower than those randomized, but the basic intention-to-treat principle (analyze as randomized) was followed.

	19. If a multi-site study, are results comparable for all sites?
	N/A

	20. Is the funding for the trial a potential source of bias? If yes, what measures were taken to insure scientific integrity?
	No. The only mentioned source of study funding is the Children's Hospital Foundation of Milwaukee.

	21. To which patients might the findings apply? Include patients in the study and other patients to whom the findings may be generalized.
	Children with closed upper extremity fractures (and arguably other orthopedic trauma) not requiring reduction or manipulation, in the 3 days after injury.

	22. In what care settings might the findings apply, or not apply?
	Any in which children with acute fractures are treated.

	23. To which clinicians or policy makers might the findings be relevant?
	Any who treat or make policy relevant to this patient group.

	SECTION 3: REVIEW OF SECONDARY LITERATURE



	1. DynaMed excerpts
	 

	2. DynaMed citation/access date
	

	3. Bottom line recommendation or summary of evidence from DynaMed

(1-2 sentences)
	I could find no entry in DynaMed covering this topic. I searched "fracture," "upper extremity," "analgesics," "ibuprofen," "choice of analgesics in children," etc.

	4. UpToDate excerpts
	

	5. UpToDate citation/access date
	Schweich P. Midshaft forearm fractures in children. In: Basow DS, ed. UpToDate [database online]. Waltham, Mass: UpToDate; 2009. Available at: http://www.uptodate.com. Last updated October 15, 2009. Accessed December 4, 2009.

	6. Bottom line recommendation or summary of evidence from UpToDate

(1-2 sentences)
	In the acute setting, treat fracture pain with parenteral narcotics if pain is moderate to severe, or with oral NSAIDs if pain is mild. There appears to be no UpToDate article addressing post-acute analgesia for children with arm fractures. 

	7. PEPID PCP excerpts


	Follow-Up

· Analgesia as needed

· Pain management often neglected in children

Note: PEPID also contains specific entries on several types of upper extremity fractures, but none mentions specific approaches to analgesia.

	8. PEPID citation/access data
	Bois RT, Colby G, Minerof P, et al. Pediatrics: orthopedics: general pediatric orthopedics: overview. In: PEPID [database online]. Available at: http://www.pepidonline.com. Accessed December 4, 2009.

	9. PEPID content updating 
	1. Do you recommend that PEPID get updated on this topic?

Yes, there is important evidence or recommendations that are missing

If yes, which PEPID Topic, Title(s):

Pediatrics: Orthopedics: General Pediatric Orthopedics: Overview



	10. Other excerpts (USPSTF; other guidelines; etc.)
	Clarke S, Lecky F. Best evidence topic reports. Do non-steroidal anti-inflammatory drugs cause a delay in fracture healing? Emerg Med J. 2005;22:652-653. 

Abstract

A short cut review was carried out to establish whether there is any evidence that non-steroidal anti-inflammatory drugs (NSAIDs) might delay fracture healing. A total of 514 papers were found using the reported search, of which three represent the best evidence to answer the clinical question. The author, date and country of publication, patient group studied, study type, relevant outcomes, results, and study weaknesses of these best papers are tabulated. At present, although there are theoretical concerns about the adverse effects of NSAIDs on fracture healing, there is not enough clinical evidence to deny patients with simple fractures their analgesic benefits.
Clinical scenario

A 21-year-old man attends the emergency department having sustained an undisplaced, closed fracture of his distal radius. You wonder whether giving the patient a course of NSAIDs will delay fracture healing.

Three-part question

In [patients with simple fractures] do [NSAIDs compared with conventional analgesia] delay [fracture healing]?

Search strategy

Medline 1966–04/05 using the OVID interface. [(exp fractures OR fracture$.mp OR fracture healing.mp) AND (exp anti-inflammatory agents, non-steroidal OR nsaid$.mp OR anti-inflammatory$.mp)] LIMIT to human. References of papers and suitable review articles were scrutinised for further possible articles.

Search outcome

A total of 514 papers were found of which three were relevant to the three part question. No further articles were discovered by the reference review.

Comment(s)

Inflammatory processes are integral to the early stages of fracture healing and there is theoretical concern that this may be inhibited by NSAIDs leading to delayed or even non-union. This worry seems to have been backed up by animal experimentation (primarily on rats); the two small randomised controlled trials did not give any clear evidence to suggest that this is translated into significant clinically adverse effects in humans. The case control study has raised a concern about the relation of NSAIDs to non-union that needs further evaluation. NSAIDs are effective analgesics for musculoskeletal trauma, so until more solid evidence becomes available, their use should not be discouraged.

Clinical bottom line

At present, although there are theoretical concerns about the adverse effects of NSAIDs on fracture healing, there is not enough clinical evidence to deny patients with simple fractures their analgesic benefits. 

	11. Citations for other excerpts
	Clarke S, Lecky F. Best evidence topic reports. Do non-steroidal anti-inflammatory drugs cause a delay in fracture healing? Emerg Med J. 2005;22:652-653. 

	12. Bottom line recommendation or summary of evidence from Other Sources (1-2 sentences)
	This article specifically addressed the concern, which may affect current practice, about NSAIDs delaying fracture healing. It says these concerns remain theoretical. There is no clinical evidence to support avoiding administration of NSAIDs to patients with fractures. 

	SECTION 4: CONCLUSIONS

	1. Validity: How well does the study minimize sources of internal bias and maximize internal validity? Give one number on a scale of 1 to 7 (1=extremely well; 4=neutral; 7=extremely poorly)


	1 

	2. If 4.1 was coded as 4, 5, 6, or 7, please describe the potential bias and how it could affect the study results. Specifically, what is the likely direction in which potential sources of internal bias might affect the results?
	 

	3. Relevance: Are the results of this study generalizable to and relevant to the health care needs of patients cared for by “full scope” family physicians? Give one number on a scale of 1 to 7 (1=extremely well; 4=neutral; 7=extremely poorly)


	2 

	4. If 4.3 was coded as 4, 5, 6, or 7, lease provide an explanation.
	 

	5. Practice-changing potential: If the findings of the study are both valid and relevant, does the practice that would be based on these findings represent a change from current practice? Give one number on a scale of 1 to 7 (1=definitely a change from current practice; 4=uncertain; 7=definitely not a change from current practice)


	5 

	6. If 4.5 was coded as 1, 2, 3, or 4, please describe the potential new practice recommendation. Please be specific about what should be done, the target patient population and the expected benefit.
	This study suggests ibuprofen should be the first-line analgesic for children with closed fractures (not requiring reduction or manipulation) in the 3 days after the initial fracture. Ibuprofen has equivalent or better pain and function outcomes compared with acetaminophen plus codeine, and is better tolerated. Although many physicians may already recommend ibuprofen, this is the first clear evidence of its superiority to acetaminophen plus codeine, and also seems to refute (though not definitively) lingering theoretical concerns about fracture nonunion related to NSAIDs.

	7. Applicability to a Family Medical Care Setting:

Is the change in practice recommendation something that could be done in a medical care setting by a family physician (office, hospital, nursing home, etc), such as a prescribing a medication, vitamin or herbal remedy; performing or ordering a diagnostic test; performing or referring for a procedure; advising, educating or counseling a patient; or creating a system for implementing an intervention? Give one number on a scale of 1 to 7 (1=definitely could be done in a medical care setting; 4=uncertain; 7=definitely could not be done in a medical care setting)


	1 

	8. If you coded 4.7 as a 4, 5, 6 or 7, please explain. 
	 

	9. Immediacy of Implementation: Are there major barriers to immediate implementation? Would the cost or the potential for reimbursement prohibit implementation in most family medicine practices? Are there regulatory issues that prohibit implementation? Is the service, device, drug or other essentials available on the market? Give one number on a scale of 1 to 7 (1=definitely could be immediately applied; 4=uncertain; 7=definitely could not be immediately applied)


	1 

	10. If you coded 4.9 as 4, 5, 6, or 7, please explain why.
	 

	11. Clinical meaningful outcomes or patient-oriented outcomes: Are the outcomes measured in the study clinically meaningful or patient oriented? Give one number on a scale of 1 to 7 (1=definitely clinically meaningful or patient oriented; 4=uncertain; 7=definitely not clinically meaningful or patient oriented)


	1 

	12. If you coded 4.11 as a 4, 5, 6, or 7 please explain why.
	 

	13. In your opinion, is this a Pending PURL? Give one number on a scale of 1 to 7 (1=definitely a Pending PURL; 4=uncertain; 7=definitely not a Pending PURL)

Criteria for a Pending PURL:

· Valid: Strong internal scientific validity; the findings appears to be true.

· Relevant: Relevant to the practice of family medicine

· Practice changing: There is a specific identifiable new practice recommendation that is applicable to what family physicians do in medical care settings and seems different than current practice.

· Applicability in medical setting:

· Immediacy of implementation 
	2 

	14. Comments on your response in 4.13.
	I'm not sure this is applicable to all family physicians - I for one generally do not see patients within 3 days of a fracture; these patients are seen in the ED and the choice of analgesic is selected by the ED physician. But because many family physicians probably do treat acute fractures, and since the superiority of ibuprofen was not previously established, I think this is a PURL.

	SECTION 5: EDITORIAL DECISIONS

	1. FPIN PURLs editorial decision (select one)
	Pending PURL—Forward to JFP Editor

	2. Follow-up issues for Pending PURL Reviewer


	What is currently being prescribed for uncomplicated pediatric arm fractures?

	3. FPIN PURLS Editor making decision 
	Sarah-Anne Schumann

	4. Date of decision
	December 31, 2009

	5. Brief summary of decision
	We felt this was scientifically valid, common, and applicable to primary care doctors. The Sermo poll suggested that more doctors currently prescribe acetaminophen with codeine rather than ibuprofen, so this would be a practice change.


