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	16. Abstract 
	BACKGROUND:
The use of inhaled glucocorticoids for persistent asthma causes a temporary reduction in growth velocity in prepubertal children. The resulting decrease in attained height 1 to 4 years after the initiation of inhaled glucocorticoids is thought not to decrease attained adult height.

METHODS:
We measured adult height in 943 of 1041 participants (90.6%) in the Childhood Asthma Management Program; adult height was determined at a mean (±SD) age of 24.9±2.7 years. Starting at the age of 5 to 13 years, the participants had been randomly assigned to receive 400 μg of budesonide, 16 mg of nedocromil, or placebo daily for 4 to 6 years. We calculated differences in adult height for each active treatment group, as compared with placebo, using multiple linear regression with adjustment for demographic characteristics, asthma features, and height at trial entry.

RESULTS:
Mean adult height was 1.2 cm lower (95% confidence interval [CI], -1.9 to -0.5) in the budesonide group than in the placebo group (P=0.001) and was 0.2 cm lower (95% CI, -0.9 to 0.5) in the nedocromil group than in the placebo group (P=0.61). A larger daily dose of inhaled glucocorticoid in the first 2 years was associated with a lower adult height (-0.1 cm for each microgram per kilogram of body weight) (P=0.007). The reduction in adult height in the budesonide group as compared with the placebo group was similar to that seen after 2 years of treatment (-1.3 cm; 95% CI, -1.7 to -0.9). During the first 2 years, decreased growth velocity in the budesonide group occurred primarily in prepubertal participants.

CONCLUSIONS:
The initial decrease in attained height associated with the use of inhaled glucocorticoids in prepubertal children persisted as a reduction in adult height, although the decrease was not progressive or cumulative. (Funded by the National Heart, Lung, and Blood Institute and the National Center for Research Resources; CAMP ClinicalTrials.gov number, NCT00000575.)

	sECTION 2: CRITICAL APPRAISAL OF VALIDITY

	1. Number of patients starting each arm of the study?
	1,041 children were initally randomly assigned to the Childhood Asthma Management Program (CAMP). This initial study was to compared the efficacy and safety of budesonide, nedocromil, and placebo in children with mild to moderate asthma. This latest study is a follow-up of the intial study looking at differences in adult height between the 3 groups. 943 of the original CAMP participants (90.6%) had adult height measurement recorded. 

	2. Main characteristics of study patients (inclusions, exclusions, demographics, settings, etc.)?
	Children ages 5-13 years with mild to moderate asthma. After 4.3 years, the children were recruited into an observational cohort study. Follow-up was 12.5 years with height measurements Q 6-12 months. Final measurements were obtained form 96.8%of women and men who had been measured with adult height. 

	3. Intervention(s) being investigated?
	Randomized into 3 arms with participants being treated for their asthma with 200 mcg budesonide, dry powder inhaler (1 puffs BID), 8 mg nedocromil by a metered-dose inhaler (1 puff BID), and placebo.


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

	5. Length of follow-up? Note specified end points eg, death, cure, etc.
	Initial study had a mean follow up of 4.3 years, observational cohort initally was 4.5 years, and then 8 years after that to assess adult height for 90.6% of participants.

	6. What outcome measures are used? List all that assess effectiveness.
	Adult height of participants.We used a multiple linear regression model to compare mean height in the budesonide and nedocromil groups with that in the placebo group, with adjustment for 8 covariates at trial entry: age, race or ethnic group, sex, clinic, height, duration of asthma (<3 years, ≥3 to <7 years, or ≥7 years), severity of asthma (moderate or mild), and presence or absence of skin-test reactivity.We performed a secondary analysis of adult height in relation to the mean weight-adjusted dose of daily inhaled glucocorticoids (in micrograms per kilogram of body weight) during the first 2 years of the trial, with adjustment for demographic characteristics, status with respect to exposure to cigarette smoke in utero, and total prednisone dose throughout follow-up until adult height was attained, as well as asthma features, physical development, and vitamin D sufficiency or insufficiency at trial entry. The dose of inhaled glucocorticoids and weight were assumed to be constant over each reporting interval.

	7. What is the effect of the intervention(s)? Include absolute risk, relative risk, NNT, CI, p-values, etc.
	We obtained measurements of adult height for 943 of the original 1041 CAMP participants (90.6%). Of these measurements, 96.8% were obtained from women who were at least 18 years of age or men who were at least 20 years of age.The adjusted mean adult height was 1.2 cm lower in the budesonide group than in the placebo group (171.1 vs 172.3 cm; P=.001); the mean adult height in the nedocromil group (172.1 cm) was similar to that in the placebo group (P=.61). The deficit in the adjusted mean height in the budesonide group, as compared with the placebo group, was 1.3 cm (95% confidence interval [CI], −1.7 to −0.9) after 2 years of treatment and 1.2 cm (95% CI, −2.0 to −0.4) at the end of the CAMP trial and persisted into adulthood without progressing further (−1.2 cm; 95% CI, −1.9 to −0.5). Overall, age trends with respect to growth velocity in the budesonide and placebo groups differed during the first 2 years of the trial for women (P=.007) and men (P<.001) (Fig. S2 in the Supplementary Appendix). For both sexes, the difference in velocity reduction that was seen in the first 2 years of assigned treatment in the budesonide group, as compared with the placebo group, was primarily among prepubertal participants (girls 5-10 years of age, P=.001; girls 11-15 years of age, P=.54; boys 5 -11 years of age, P<.001; and boys 12-15 years of age, P=.57). 

	8. What are the adverse effects of intervention compared with no intervention?
	 

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

	10. Random allocation to comparison groups
	Adequately addressed

	11. Concealed allocation to comparison groups
	Adequately addressed

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

	13. Comparison groups are similar at the start of the trial
	Adequately addressed

	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.
	Adequately addressed

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

	16. Are patient oriented outcomes included? If yes, what are they?
	Adult height is a patient-oriented outcome. 

	17. What percent dropped out, and were lost to follow up? Could this bias the results? How?
	9.4% of participants did not have an adult height measurement obtained. 

	18. Was there an intention-to-treat analysis? If not, could this bias the results? How?
	Yes. 

	19. If a multi-site study, are results comparable for all sites?
	Seems so.

	20. Is the funding for the trial a potential source of bias? If yes, what measures were taken to insure scientific integrity?
	Supported by NHLB Insitute and National Center for Research Resources. Many of the researhers receive money from makers of inhalers. 

	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 asthma who need daily chronic medication

	22. In what care settings might the findings apply, or not apply?
	Primary care and inpatient

	23. To which clinicians or policy makers might the findings be relevant?
	All clinicians who treat children with asthma

	SECTION 3: REVIEW OF SECONDARY LITERATURE

	Citation Instructions
	For UpTo Date citations, use style modified from http://www.uptodate.com/home/help/faq/using_UTD/index.html#cite & AMA style. Always use Basow DS as editor & current year as publication year.

EXAMPLE: Auth I. Title of article. {insert author name if given, & search terms or title.} In: Basow DS, ed. UpToDate [database online]. Waltham, Mass: UpToDate; 2009. Available at: http://www.uptodate.com. {Insert dated modified if given.} Accessed February 12, 2009. {whatever date PPRF reviewer did their search.}


	1. DynaMed excerpts
	 

	2. DynaMed citation/access date
	Inhaled corticosteroids for asthma. In: DynaMed [database online]. Available at: www.DynamicMedical.com. Last updated September 26, 2012. Accessed February 6, 2013.

	3. Bottom line recommendation or summary of evidence from DynaMed
(1-2 sentences)
	Most of the evidence in DynaMed seems to confirm the concern regarding reduced linear growth for children on steroids with asthma, There were 4 other studies citied that show no difference in growth but many of them were cohort or observational studies.

	4. UpToDate excerpts
	 

	5. UpToDate citation/access date
	Saag KG, Furst DE, Barnes PJ. Major side effects of inhaled glucocorticoids. In: Basow DS, ed. UpToDate [database online]. Waltham, Mass: UpToDate; 2013. Available at: http://www.uptodate.com. Last updated January 1, 2013. Accessed February 6, 2013.

	6. Bottom line recommendation or summary of evidence from UpToDate
(1-2 sentences)
	In children, both ICS therapy and untreated asthma itself have been associated with deceleration of growth velocity. The effects are most pronounced with severe asthma. Inhaled glucocorticoids cause growth deceleration when assessed by very sensitive measures of growth velocity. However, asthmatic children continue to grow over a long period of time, and their ultimate adult height is approximately 1.2 cm less than without ICS.

	7. PEPID PCP excerpts
www.pepidonline.com
username: fpinauthor
pw: pepidpcp
	Low-dose inhaled corticosteroids are the preferred treatment for children with mild persistent asthma because they demonstrate superior reduction in severity and frequency of asthma exacerbations compared with alternatives (strength of recommendation [SOR]: A, based on multiple randomized controlled trials). The potential long-term adverse systemic effects of inhaled corticosteroids on growth, bone metabolism, and pituitary-adrenal function call for longer-term studies.

	8. PEPID citation/access data
	What is the preferred treatment for a child with mild persistent asthma? Evidence-Based Answer (Pub 2/2007) In: PEPID [database online]. Available at: http://www.pepidonline.com. Last updated February 2007. Accessed February 6, 2013.

	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

2. Is there an EBM Inquiry (HelpDesk Answers and Clinical Inquiries) as indicated by the EB icon ([image: image1.png]


) that should be updated on the basis of the review?

Yes, there is important evidence or recommendations that are missing.


	10. Other excerpts (USPSTF; other guidelines; etc.)
	 

	11. Citations for other excerpts
	 

	12. Bottom line recommendation or summary of evidence from Other Sources (1-2 sentences)
	Evidence has been seen in short follow-up trials that inhaled steroids decreased growth velocity in children, It appears this is the first study to follow these children out until they are adults and measure height at this time. Evidence that the decrease in height persists is new. 

	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)
	4 

	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?
	Not enough data to know for sure, but it appears on paper to be adequate. 

	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)
	3 

	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)
	3 

	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.
	Mention that their child will be shorter if they take inhaled steroids on a chronic basis. Potentially pick another inhaler or use as needed. 

	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)
	2 

	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)
	2 

	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)
	2 

	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 
	3 


