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Abstract


Study Objective

Dexamethasone has a longer half-life than prednisone and is well tolerated orally. We compare the time needed to return to normal activity and the frequency of relapse after acute exacerbation in adults receiving either 5 days of prednisone or 2 days of dexamethasone.




Methods

We randomized adult emergency department patients (aged 18 to 45 years) with acute exacerbations of asthma (peak expiratory flow rate less than 80% of ideal) to receive either 50 mg of daily oral prednisone for 5 days or 16 mg of daily oral dexamethasone for 2 days. Outcomes were assessed by telephone follow-up.




Results

Ninety-six prednisone and 104 dexamethasone subjects completed the study regimen and follow-up. More patients in the dexamethasone group reported a return to normal activities within 3 days compared with the prednisone group (90% versus 80%; difference 10%; 95% confidence interval 0% to 20%; P= .049). Relapse was similar between groups (13% versus 11%; difference 2%; 95% confidence interval −7% to 11%, P= .67).




Conclusion

In acute exacerbations of asthma in adults, 2 days of oral dexamethasone is at least as effective as 5 days of oral prednisone in returning patients to their normal level of activity and preventing relapse (Table 2).


Table 2 Outcome Measures

[image: image]







Commentary

Based on previous pediatric studies, this randomized controlled trial compared 2 days of 16 mg oral dexamethasone (D) to 5 days of 50 mg oral prednisone (P). Table 2 demonstrates that a statistically significant increase in numbers of D subjects returned to baseline activity levels at 3 days versus the group assigned to P. There was no significant difference between relapse rates, exacerbations, or visits to primary care practitioners. Weaknesses identified in the study design include telephone follow-up only and lack of objective scoring systems/pulmonary function outcomes. Several studies have demonstrated that as many as 28% of patients leaving an emergency department (ED) following treatment for an acute exacerbation of asthma fail to fill prescriptions.1,2 This study bears repeating with collection of objective data pre- and postdosing of steroids, assessment of safety parameters including a follow-up visit after the ED visit and an in-clinic evaluation following treatment. Other useful data would be an objective evaluation of practitioner visits, prescription usage, ED visits, and use of reliever medications post ED visit. Based on this investigation, use of a long-acting, higher-potency, compressed steroid dosing regimen appears to offer potential advantages, particularly if the first dose of D is administered in the ED and the following day's dose is dispensed to the patient on discharge from the ED. In addition, long-term administration of inhaled corticosteroids should be addressed at the time of ED admission for those patients not receiving controller medications on a regular basis.




References


   1. E.J. Thomas, H.R. Burstin, A.C. O'Neil, E.J. Orav, T.A. Brennan. Patient noncompliance with medical advice after the emergency department visit. Ann Emerg Med. 1996;27:49-55.

   2. C.E. Saunders. Patient compliance in filling prescriptions after discharge from the emergency department. Am J Emerg Med. 1987;5:283-286.
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Abstract


Objectives

The goal was to determine if adding inhaled budesonide to standard asthma therapy improves outcomes of pediatric patients presenting to the emergency department (ED) with acute asthma.




Methods

The authors conducted a randomized, double-blind, placebo-controlled trial in a tertiary care, urban pediatric ED. Patients 2 to 18 years of age with moderate to severe acute asthma were randomized to receive either a single 2-mg dose of budesonide inhalation suspension (BUD) or normal sterile saline (NSS) placebo, added to albuterol, ipratropium bromide (IB), and systemic corticosteroids (SCS). The primary outcome was the difference in median asthma scores between treatment groups at 2 hours. Secondary outcomes included differences in vital signs and hospitalization rates.




Results

A total of 180 patients were enrolled. Treatment groups had similar baseline demographics, asthma scores, and vital signs. A total of 169 patients (88 BUD, 81 NSS) were assessed for the primary outcome. No significant difference was found between groups in the change in median asthma score at 2 hours (BUD −3, NSS −3, p = 0.64). Vital signs at 2 hours were also similar between groups. Fifty-six children (62%) were admitted to the hospital in the BUD group and 55 (62%) in the NSS group (difference 0%, 95% confidence interval [CI] = −14% to 14%). Neither multivariate adjustment nor planned subgroup analysis by inhaled corticosteroids (ICS) use prior to the ED significantly altered the results.




Conclusions

For children 2 to 18 years of age treated in the ED for acute asthma, a single 2-mg dose of budesonide added to standard therapy did not improve asthma severity scores or other short-term ED-based outcomes (Tables 3 and 4).


Table 3 Change in Asthma Score and Vital Signs from Baseline to 2 Hours After Intervention, Initial Hospital Admissions

[image: image]



Table 4 Change in Asthma Score and Vital Signs from Baseline to 2 Hours After Intervention and Initial Hospital Admissions by Prior ICS Status

[image: image]







Commentary

This is a well-designed emergency department study randomizing pediatric asthmatic patients (ages 2–18 years) to receive either a single 2-mg dose of budesonide (B) inhalation or placebo added to usual care: nebulized albuterol, ipratropium bromide, and systemic corticosteroids. Outcome assessed was median asthma scores at 2 hours after treatment, vital signs, and hospitalization rates. Tables 3 and 4 show asthma scores in the B and placebo groups. Use of B resulted in no significant change, including no reduction in hospital admission, no improvement in asthma scores, and no significant change in vital signs. Currently, there is no evidence to warrant addition of inhaled B to the usual treatment of childhood acute asthma in the emergency department.
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Abstract


Background

Some patients with severe asthma remain symptomatic and obstructed despite maximal recommended treatment. Tiotropium, a long-acting inhaled anticholinergic agent, might be an effective bronchodilator in such patients.




Objective

We sought to compare the efficacy and safety of 2 doses of tiotropium (5 and 10 μg daily) administered through the Respimat inhaler with placebo as add-on therapy in patients with uncontrolled severe asthma (Asthma Control Questionnaire score, ≥1.5; postbronchodilator FEV1, ≤80% of predicted value) despite maintenance treatment with at least a high-dose inhaled corticosteroid plus a long-acting β2-agonist.




Methods

This was a randomized, double-blind, crossover study with three 8–week treatment periods. The primary end point was peak FEV1 at the end of each treatment period.




Results

Of 107 randomized patients (54% female patients; mean, 55 years of age; postbronchodilator FEV1, 65% of predicted value), 100 completed all periods. Peak FEV1 was significantly higher with 5 μg (difference, 139 mL; 95% CI, 96–181 mL) and 10 μg (difference, 170 mL; 95% CI, 128–213 mL) of tiotropium than with placebo (both P < .0001). There was no significant difference between the active doses. Trough FEV1 at the end of the dosing interval was higher with tiotropium (5 μg: 86 mL [95% CI, 41–132 mL]; 10 μg: 113 mL [95% CI, 67–159 mL]; both P < .0004). Daily home peak expiratory flow measurements were higher with both tiotropium doses. There were no significant differences in asthma-related health status or symptoms. Adverse events were balanced across groups except for dry mouth, which was more common on 10 μg of tiotropium.




Conclusion

The addition of once-daily tiotropium to asthma treatment, including a high-dose inhaled corticosteroid plus a long-acting β2-agonist, significantly improves lung function over 24 hours in patients with inadequately controlled, severe, persistent asthma (Figs 2 and 3).


[image: image]
Figure 2 FEV1 (A) and FVC (B) responses relative to baseline values within 3 hours after dosing after 8 weeks of treatment. The difference in level at 0:00 h is the trough effect of tiotropium administered 24 hours earlier. The measurement obtained at baseline (visit 2 before any maintenance or study medication) is defined as the baseline value. At the on-treatment visits, this was immediately followed by the usual medication (including ICS plus LABA), and this in turn was followed by the study medication. Error bars represent SEMs. Arrows indicate the timing of the maintenance medication: ICS plus LABA. Tiotropium R5, 5 μg of tiotropium; Tiotropium R10, 10 μg of tiotropium. (Reprinted from The Journal of Allergy and Clinical Immunology, Kerstjens HAM, Disse B, Schröder-Babo W, et al. Tiotropium improves lung function in patients with severe uncontrolled asthma: a randomized controlled trial. J Allergy Clin Immunol. 2011;128:308-314. Copyright 2011, with permission from Elsevier.)



[image: image]
Figure 3 Twenty-four-hour FEV1 (A) and FVC (B) responses as shown in Fig 2 in the subgroup of patients with 24-hour assessments (n = 67). The baseline value was defined on visit 2 before any maintenance or study medication. At the on-treatment visits, this was immediately followed by the usual medication (including ICS plus LABA), which was followed in turn by the study medication. The afternoon dosing of ICS plus LABA treatment was also taken. Error bars represent SEMs. Arrows indicate the timing of the maintenance medication: ICS plus LABA. Tio R5, 5 μg of tiotropium; Tio R10, 10 μg of tiotropium. (Reprinted from The Journal of Allergy and Clinical Immunology, Kerstjens HAM, Disse B, Schröder-Babo W, et al. Tiotropium improves lung function in patients with severe uncontrolled asthma: a randomized controlled trial. J Allergy Clin Immunol. 2011;128:308-314. Copyright 2011, with permission from Elsevier.)







Commentary

Symptomatic severe asthmatics already being treated with maximized therapy, including inhaled corticosteroids and long-acting β-agonists, were randomly assigned to receive placebo, tiotropium 5 μg (T5) or 10 μg (T10) inhaled daily. Figs 2 and 3 show improvement in FEV1, FVC, and peak expiratory flow over time. The only adverse event that was more prominent in the treated group versus placebo was dry mouth, which was most prominent in the T10 group. Improvement in pulmonary function was not statistically different between the T5 and T10 groups. Health care providers should consider adding T5 to their armamentarium for severe asthmatics not responding appropriately to guideline-directed care.
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Abstract


Background

Currently patients with severe asthma have no effective therapy for controlling their symptoms and minimizing their impaired health status. Generally add-on therapy with long-acting beta agonists, leukotriene modifiers, theophylline, and omalizumab is used for patients whose asthma is uncontrolled with inhaled corticosteroids. However, studies are showing that this approach tends to be ineffective in many patients, does not improve quality of life, is expensive, carries substantial side effects, and requires strict adherence to daily medications or monthly or biweekly injections. An alternative, more efficacious approach is desirable for these patients.




Alternative Treatment

The controlled heating of the airway will diminish the amount of airway smooth muscle and reduce the airway’s ability to bronchoconstrict in response to agonists such as methacholine. Bronchial thermoplasty is performed with the Alair Bronchial Thermoplasty System, which delivers a specific amount of radiofrequency (thermal) energy through a dedicated catheter. Treatments are delivered in three sessions and include careful preprocedure and postprocedure monitoring of the patient to manage any respiratory complications that may occur. This treatment can be delivered safely and effectively by pulmonologists.




Evidentiary Support

Three controlled clinical trials of bronchial thermoplasty covering more than 275 patients have been conducted. In the first, patients demonstrated improved asthma symptoms and an encouraging reduction in mild exacerbations after 1 year of bronchial thermoplasty. The second revealed major improvements in various asthma measures, including forced expiratory volume at 1 second, quality of life, asthma control, and use of rescue medications, compared to a control group. A trend toward a greater reduction in the use of oral corticosteroids was noted in the treated group compared with controls after 1 year. The third study showed a significant improvement in asthma quality of life from baseline to 1 year when bronchial thermoplasty was compared with sham bronchoscopy. Treated patients showed a significant decline in severe exacerbations, emergency department visits, and days lost from work or school. The effects extended for over 2 years in patients receiving bronchial thermoplasty.

The most common adverse reactions to bronchial thermoplasty are breathlessness, wheeze, cough, chest discomfort, night awakenings, and productive cough. These generally occur within a day of the procedure and resolve in an average of 7 days with bronchodilators and corticosteroids. Computed tomography scans of the chest have shown no evidence of airway or parenchymal injury related to the procedure after 5 years.




Conclusions

Patients with resistant asthma should be evaluated systematically to confirm the diagnosis, exclude any alternative diagnosis, identify comorbid conditions, evaluate treatment compliance, and assess treatment-induced side effects. With appropriate patient selection, management, and follow-up, bronchial thermoplasty may be an effective alternative treatment for severe asthma.






Commentary

This is a point–counterpoint discussing bronchial thermoplasty as an alternative for patients with severe, uncontrolled asthma and nowhere to turn. Summarized are the clinical trials that led to initial Food and Drug Administration approval of this technique in the United States. More than 55 centers worldwide now have clinicians who are reportedly applying this technique. Health care providers considering this technique for specific patients are encouraged to contact referral centers with experience in applying the technology.
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Abstract


Background

In patients with prednisone-dependent asthma the dose of oral corticosteroids should be adjusted to the lowest possible level to reduce long-term adverse effects. However, the optimal strategy for tapering oral corticosteroids is unknown.




Objective

To investigate whether an internet-based management tool including home monitoring of symptoms, lung function and fraction of exhaled nitric oxide (FENO) facilitates tapering of oral corticosteroids and leads to reduction of corticosteroid consumption without worsening asthma control or asthma-related quality of life.




Methods

In a 6-month pragmatic randomised prospective multicentre study, 95 adults with prednisone-dependent asthma from six pulmonary outpatient clinics were allocated to two tapering strategies: according to conventional treatment (n=43) or guided by a novel internet-based monitoring system (internet strategy) (n=52). Primary outcomes were cumulative sparing of prednisone, asthma control and asthma-related quality of life. Secondary outcomes were forced expiratory volume in 1 s (FEV1), exacerbations, hospitalisations and patient's satisfaction with the tapering strategy.




Results

Median cumulative sparing of prednisone was 205 (25–75th percentile −221 to 777) mg in the Internet strategy group compared with 0 (−497 to 282) mg in the conventional treatment group (p=0.02). Changes in prednisone dose (mixed effect regression model) from baseline were −4.79 mg/day and +1.59 mg/day, respectively (p<0.001). Asthma control, asthma-related quality of life, FEV1, exacerbations, hospitalisations and satisfaction with the strategy were not different between groups.




Conclusions

An internet-based management tool including home monitoring of symptoms, lung function and FENO in severe asthma is superior to conventional treatment in reducing total corticosteroid consumption without compromising asthma control or asthma-related quality of life.




Clinical Trial Registration Number

Clinical trial registered with http://www.trialregister.nl (Netherlands Trial Register number 1146).






Commentary

This is a novel and sophisticated instrument- and technology-laden approach compared with usual care (UC) in tapering prednisone dose in severe uncontrolled steroid-dependent asthmatics over 6 months. There have been successful efforts with reduction in prednisone (−4.79 mg/d vs +1.59 mg/d—usual care; P < .001). Drawbacks to this program appear to be individual use of sophisticated equipment (spirometry, fractional excretion of nitric oxide), required computers, required computer skills of subjects, and intensive nursing interventions. Despite this, the treatment algorithm appears to have potential merit, and further studies appear warranted with an evaluation of alternate delivery techniques that may be more cost effective.
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Abstract


Background

Asthma exacerbations during pregnancy are common and can be associated with substantial maternal and fetal morbidity. Treatment decisions based on sputum eosinophil counts reduce exacerbations in non-pregnant women with asthma, but results with the fraction of exhaled nitric oxide (FENO) to guide management are equivocal. We tested the hypothesis that a management algorithm for asthma in pregnancy based on FENO and symptoms would reduce asthma exacerbations.




Methods

We undertook a double-blind, parallel-group, controlled trial in two antenatal clinics in Australia. 220 pregnant, non-smoking women with asthma were randomly assigned, by a computer-generated random number list, before 22 weeks' gestation to treatment adjustment at monthly visits by an algorithm using clinical symptoms (control group) or FENO concentrations (active intervention group) used to uptitrate (FENO >29 ppb) or downtitrate (FENO <16 ppb) inhaled corticosteroid dose. Participants, caregivers, and outcome assessors were masked to group assignment. Longacting β2 agonist and minimum dose inhaled corticosteroid were used to treat symptoms when FENO was not increased. The primary outcome was total asthma exacerbations (moderate and severe). Analysis was by intention to treat. This study is registered with the Australian and New Zealand Clinical Trials Registry, number 12607000561482.




Findings

111 women were randomly assigned to the FENO group (100 completed) and 109 to the control group (103 completed). The exacerbation rate was lower in the FENO group than in the control group (0·288 vs 0·615 exacerbations per pregnancy; incidence rate ratio 0·496, 95% CI 0·325–0·755; p=0·001). The number needed to treat was 6. In the FENO group, quality of life was improved (score on short form 12 mental summary was 56·9 [95% CI 50·2–59·3] in FENO group vs 54·2 [46·1–57·6] in control group; p=0·037) and neonatal hospitalisations were reduced (eight [8%] vs 18 [17%]; p=0·046).




Interpretation

Asthma exacerbations during pregnancy can be significantly reduced with a validated FENO-based treatment algorithm (Fig 2, Tables 1-4).


[image: image]
Figure 2 Effect of FENO-guided asthma management during pregnancy on number of asthma exacerbations (A) and maintenance mean daily ICS dose (B) ICS=inhaled corticosteroids. FENO=fraction of exhaled nitric oxide. *From generalised linear mixed model model analysis. (Reprinted from The Lancet, Powell H, Murphy VE, Taylor DR, et al. Management of asthma in pregnancy guided by measurement of fraction of exhaled nitric oxide: a double-blind, randomised controlled trial. Lancet. 2011;378:983-990. © 2011, with permission from Elsevier.)



Table 1 Dose Changes Based on FENO and ACQ Results for the FENO Intervention Algorithm

[image: image]


Table 2 FENO Algorithm Treatment Steps



	 
	ICS Step
	β2 Step



	Step 1
	0
	Salbutamol as required



	Step 2
	Budesonide 100 μg twice per day
	Formoterol 6 μg twice per day



	Step 3
	Budesonide 200 μg twice per day
	Formoterol 12 μg twice per day



	Step 4
	Budesonide 400 μg twice per day
	Formoterol 2 × 12 μg twice per day



	Step 5
	Budesonide 800 μg twice per day
	Formoterol 2 × 12 μg twice per day




FENO=fraction of exhaled nitric oxide. ICS=inhaled corticosteroid.

Table 3 Dose Changes Based on Clinical Assessment for the Clinical Algorithm (control)



	 
	ACQ Score
	Treatment Adjustment



	Level 1
	>1·5
	↑ 1 step



	Level 2
	0·75–1·5
	No change



	Level 3
	<0·75
	↓ 1 step




ACQ=asthma control questionnaire.

Table 4 Clinical Algorithm Treatment Steps



	 
	Treatment



	Step 1
	Salbutamol as required



	Step 2
	Budesonide 200 μg twice per day



	Step 3
	Budesonide 400 μg twice per day



	Step 4
	Budesonide 400 μg and formoterol 12 μg twice per day



	Step 5
	Budesonide 800 μg and formoterol 24 μg twice per day









Commentary

Uncontrolled asthma during pregnancy can lead to increased maternal-fetal morbidity and mortality.1–3 This sentinel investigation has found that using fraction of exhaled nitric oxide (FENO) and results of the Asthma Control Questionnaire (ACQ) resulted in improved management of asthma during pregnancy. Tables 1-4 detail the decision-making processes used to guide asthma care within a double-blinded protocol. Specifically, FENO was used to guide the dosing of budesonide (ICS), and ACQ results were used to guide the dose of formoterol. Fig 2 shows that FENO-guided therapy resulted in a reduction of exacerbations during pregnancy (P = .001), reduced use of short-acting beta agonists, and a longer exacerbation-free period (P = .018). This resulted in 6 women being treated according to FENO to prevent one woman from experiencing an exacerbation during pregnancy (number needed to treat). In addition, women whose therapy was guided during pregnancy by FENO were more likely to be treated with ICS, and, when treated with ICS, received a lower dose. The results of this investigation provide a reasonable basis on which to begin using FENO in the management of asthma during pregnancy. Results of larger multicenter trials may provide numbers needed on which to make determinations about whether FENO-guided care can impact neonatal morbidity/mortality.
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Abstract


Background

Fractional exhaled Nitric Oxide (FeNO) is a biomarker for eosinophilic airway inflammation and can be measured at home on a daily basis. A short-term increase in FeNO may indicate a higher risk of future asthma exacerbations.




Objective

To assess changes in FeNO before and after asthma exacerbations compared to a stable control period.




Methods

A post hoc analysis was performed on daily FeNO measurements over 30 weeks in children with asthma (n = 77). Moderate exacerbations were defined by an increase in symptom scores and severe exacerbations by prescription of prednisone. Individual mean and maximum FeNO, the variability of FeNO assessed by the coefficient of variation (CV), and slopes of FeNO in time were all quantified in 3-week blocks. Cross-correlation of FeNO with symptoms and autocorrelation of FeNO were assessed in relation to exacerbations and examined as predictors for exacerbations compared to reference periods using logistic regression.




Results

Fractional exhaled nitric oxide could be assessed in relation to 25 moderate and 12 severe exacerbations. The CV, slope, cross-correlation, and autocorrelation of daily FeNO increased before moderate exacerbations. Increases in slope were also randomly seen in 19% of 2-week blocks of children without exacerbations. At least 3–5 FeNO measurements in the 3 weeks before an exacerbation were needed to calculate a slope that could predict moderate exacerbations. No specific pattern of FeNO was seen before severe exacerbations.




Conclusion

Fractional exhaled nitric oxide monitoring revealed changes in FeNO prior to moderate exacerbations. Whether this can be used to prevent loss of asthma control should be further explored (Fig 2).


[image: image]
Figure 2 Percentage change in Fractional exhaled Nitric Oxide (FeNO) before and after exacerbations. Mean relative FeNO time series for 3-week periods centered around moderate exacerbations (upper panel) and severe exacerbations (lower panel) (onset exacerbation at day 0). Relative FeNO = FeNO divided by the median of the reference period. Bars show average daily symptom scores (sum of wheezing, shortness of breath, coughing, and sleep disturbances). (Reprinted from van der Valk RJP, Baraldi E, Stern G, et al. Daily exhaled nitric oxide measurements and asthma exacerbations in children. Allergy. 2012;67:265-271, with permission from John Wiley & Sons (www.interscience.wiley.com).)







Commentary

Headline: Peak flow meters traded in for daily fractional exhaled nitric oxide (FENO) measurements at home! This is 1 of 2 primary publications we have reviewed this year that have focused on the clinical utility of FENO in asthma; the first article1 dealt with use of FENO, spirometry, and a treatment algorithm to reduce corticosteroid use in uncontrolled asthmatics; this investigation by van der Valk et al focuses on the predictability of moderate exacerbations in children based on changes in FENO. Fig 2 depicts percentage change in FENO detectable prior to development of moderate asthma exacerbation. What is clear is that this marker of airway inflammation is becoming more and more available to the public outside of sophisticated health centers for monitoring asthma and asthmatic treatment. As usually happens with technology, over time it sells at a reduced price. It appears that sooner rather than later, regular home-based assessment of FENO may become standard of care for self-monitoring asthma instead of asking about nighttime awakenings, use of beta agonists, and periodic spirometry measurements in the ambulatory care clinic setting.
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Abstract


Background

Measurement of fractional nitric oxide (NO) concentration in exhaled breath (FENO) is a quantitative, noninvasive, simple, and safe method of measuring airway inflammation that provides a complementary tool to other ways of assessing airways disease, including asthma. While FENO measurement has been standardized, there is currently no reference guideline for practicing health care providers to guide them in the appropriate use and interpretation of FENO in clinical practice.




Purpose

To develop evidence-based guidelines for the interpretation of FENO measurements that incorporate evidence that has accumulated over the past decade.




Methods

We created a multidisciplinary committee with expertise in the clinical care, clinical science, or basic science of airway disease and/or NO. The committee identified important clinical questions, synthesized the evidence, and formulated recommendations. Recommendations were developed using pragmatic systematic reviews of the literature and the GRADE approach.




Results

The evidence related to the use of FENO measurements is reviewed and clinical practice recommendations are provided.




Conclusions

In the setting of chronic inflammatory airway disease including asthma, conventional tests such as FEV1 reversibility or provocation tests are only indirectly associated with airway inflammation. FENO offers added advantages for patient care including, but not limited to (1) detecting of eosinophilic airway inflammation, (2) determining the likelihood of corticosteroid responsiveness, (3) monitoring of airway inflammation to determine the potential need for corticosteroid, and (4) unmasking of otherwise unsuspected nonadherence to corticosteroid therapy.






Commentary

This is a clinical practice guideline from the American Thoracic Society and describes the basis for the use and interpretation of exhaled nitric oxide levels (FENO) in clinical medicine. This should become a familiar reference for all health care practitioners in the field of pulmonary medicine and will provide a roadmap for optimized use of this marker of airway inflammation. Never to be used as a test to diagnose asthma, FENO is rather an arrow in the armamentarium of a health care provider, allowing for improved differential diagnosis, optimized prescribing, and triaging of care. The FENO will best be used only if we understand its physiologic role and apply it appropriately. Read and reread this clinical practice guideline and keep it close at hand as a ready tool, because more and more investigations are showing the use of FENO in the everyday management of patients with asthma and other inflammatory airway conditions.
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Abstract


Objective

To determine the risk, by age group, of serious asthma-related events with long-acting β2-adrenergic receptor agonists marketed in the United States for asthma.




Methods

The US Food and Drug Administration performed a meta-analysis of controlled clinical trials comparing the risk of LABA use with no LABA use for patients 4 to 11, 12 to 17, 18 to 64, and older than 64 years old. The effects of age on a composite of asthma-related deaths, intubations, and hospitalizations (asthma composite index) and the effects of concomitant inhaled corticosteroid (ICS) use were analyzed.




Results

One hundred ten trials with 60 954 patients were included in the meta-analysis. The composite event incidence difference for all ages was 6.3 events per 1000 patient-years (95% confidence interval [CI]: 2.2–10.3) for using LABAs compared with not using LABAs. The largest incidence difference was observed for the 4- to 11-year age group (30.4 events per 1000 patient-years [95% CI: 5.7–55.1]). Differences according to age were statistically significant (P = .020). Results for the subgroup of patients with concomitant ICS use (n = 36 210) were similar to the overall results; with assigned ICSs (n = 15 192), the incidence difference was 0.4 events per 1000 patient-years (95% CI: −3.8 to 4.6), and there was no statistically significant difference according to age group.




Conclusions

The excess of serious asthma-related events attributable to LABAs was greatest among children. Additional data are needed to assess risks of LABA use for children with simultaneous ICS use.






Commentary

Meta-analysis of controlled clinical trials evaluating the risk of long-acting beta agonist (LABA) use versus no LABA for 4 subgroups by age: 4 to 11 years, 12 to 17 years, 18 to 64 years, and older than 64 years. This meta-analysis, undertaken by the US Food and Drug Administration, included 110 clinical research studies and greater than 60 000 asthmatics. Two trials in particular showed greater risk of LABA use for children.1,2 Fig 4 in the original article shows a comparison, by age group, of LABA plus inhaled corticosteroids (ICS) versus ICS alone. Neutralization of adverse effects of LABA by concomitant use of ICS cannot be relied on in children. Until these findings can be explained, health care providers should take great care in using LABAs in children with asthma, and for the time being, using them with ICS and only when there is no other viable option for achieving and maintaining asthma control, seems appropriate.
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Abstract


Background

Few clinical trials in asthma have focused on Hispanic populations.




Objective

To compare the efficacy and safety of budesonide/formoterol (BUD/FM) with BUD in an ethnically diverse group of Hispanic participants with asthma previously treated with inhaled corticosteroids (ICS).




Methods

This 12-week, randomized, double-blind, active-controlled study (NCT00419757) was designed to enroll Hispanic participants (self-reported) (≥12 years of age) with moderate to severe asthma requiring medium- to high-dose ICS. After a 2-week run-in period (low-dose BUD pressurized metered-dose inhaler [pMDI] 80 μg × 2 inhalations [160 μg] twice daily), participants with a symptom score greater than 0 (scale: 0–3) on 3 or more of 7 run-in days and forced expiratory volume in 1 second (FEV1) 45%–85% predicted were randomized to BUD/FM pMDI 160/4.5 μg × 2 inhalations (320/9 μg) twice daily or BUD pMDI 160 μg × 2 inhalations (320 μg) twice daily.




Results

Randomized participants (n = 127 BUD/FM; n = 123 BUD) were predominately Mexican (51%) or Puerto Rican (21%). During low-dose ICS run-in, the mean symptom score was 1.0; however, mean predose FEV1 improved (2.10–2.21 L). During randomized treatment, small, but not statistically significant, improvements favored BUD/FM vs BUD (AM peak expiratory flow [PEF; primary efficacy variable] 25.4 vs 19.9 L/min; PM PEF 20.6 vs 15.8 L/min; predose FEV1 0.16 vs 0.11 L; rescue medication use −0.7 vs −0.6 inhalations/d). Most adverse events were mild or moderate in intensity.




Conclusions

Improvement in clinically relevant control end points occurred in both BUD/FM and BUD groups; both treatments were well tolerated in this Hispanic asthma population but were not significantly differentiated.






Commentary

This 12 week-long investigation limited to Hispanic subjects evaluated outcomes following treatment with budesonide plus long-acting beta agonist (BLABA) versus budesonide alone (B). Hispanic asthmatics enrolled were of variable ethnicity (51% Mexican; 21% Puerto Rican). After 12 weeks, no statistically significant differences were noted between BLABA and B groups, although small differences were noted that appeared to trend to favor BLABA. Both treatments were well tolerated by all subjects. Consistent with current recommendations from the National Asthma Education and Prevention Program for all comers, efficacy of inhaled corticosteroids (ICS) alone versus ICS plus LABA appears to be comparable in Hispanics receiving dosage for 12 weeks.
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Abstract


Background

Fluticasone furoate (FF) is a novel inhaled corticosteroid with 24 h activity. FF is being developed as a once-daily treatment in combination with the long-acting β2 agonist vilanterol trifenatate for asthma and chronic obstructive pulmonary disease.




Objectives

To determine the optimal dose(s) of FF for treating patients with asthma.




Methods

An 8-week multicentre, randomised, double-blind study. 627 patients with persistent moderate-to-severe asthma, symptomatic on medium-dose inhaled corticosteroid therapy, were randomised to placebo, FF 200, 400, 600 or 800 μg (once daily in the evening using a novel dry powder inhaler), or fluticasone propionate 500 μg twice daily (via Diskus™/Accuhaler™). The primary efficacy measure was mean change from baseline in pre-dose evening forced expiratory volume in one second (FEV1). Other endpoints included morning and evening peak expiratory flow, and rescue/symptom-free 24 h periods.




Results

Each dose was significantly superior to placebo for the primary endpoint (p < 0.001) with efficacy at least similar to that reported with fluticasone propionate. There was no dose–response relationship across the FF doses studied. Peak expiratory flow improved in all groups (p<0.001 vs placebo), and there were significant treatment effects on rescue/symptom-free 24 h periods with all active treatments. FF was generally well tolerated. The incidence of oral candidiasis was higher with FF 800 μg than placebo; pharmacokinetic and 24 h urinary cortisol analyses confirmed a higher systemic exposure of FF at this highest dose level.




Conclusions

FF doses <800 μg have a favourable therapeutic index. The absence of an efficacy dose response suggests that 200 μg is an appropriate dose in patients with moderate persistent asthma.

ClinicalTrials.gov identifier: NCT00603746 (Figs 3 and 5).
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Figure 3 Least squares mean change from baseline in trough FEV1. Repeated measures analysis (intent-to-treat population). Error bars indicate 95% CI. Data points are offset for clarity. BD, twice daily; FEV1, forced expiratory volume in 1 s; FF, fluticasone furoate; FP, fluticasone propionate; LS, least squares; OD, once daily; PBO, placebo. (Reproduced from Thorax, Busse WW, Bleecker ER, Bateman ED, et al. Fluticasone furoate demonstrates efficacy in patients with asthma symptomatic on medium doses of inhaled corticosteroid therapy: An 8-week, randomised, placebo-controlled trial. Thorax. 2012;67:35-41, with permission from BMJ Publishing Group Ltd.)
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Figure 5 Time to withdrawals due to lack of efficacy (cumulative incidence curve) (intent-to-treat population). BD, twice daily; FF, fluticasone furoate; FP, fluticasone propionate; OD, once daily. (Reproduced from Thorax, Busse WW, Bleecker ER, Bateman ED, et al. Fluticasone furoate demonstrates efficacy in patients with asthma symptomatic on medium doses of inhaled corticosteroid therapy: An 8-week, randomised, placebo-controlled trial. Thorax. 2012;67:35-41, with permission from BMJ Publishing Group Ltd.)







Commentary

Compliance with long-term medications in uncontrolled asthma remains problematic. This investigation evaluated an inhaled corticosteroid (ICS) with 24-hour activity, fluticasone furoate (FF), with regard to tolerance and efficacy in moderate-to-severe persistent asthmatics symptomatic on medium-dosed ICS therapy. Fig 3 depicts least squares mean change in baseline FEV1 over time, and Fig 5 demonstrates time to withdrawal from trial due to lack of efficacy. Incidence of oral candidiasis was significantly more common, as was urinary cortisol suppression with the 800 μg FF dose versus 200, 400, 500 and 600 μg daily doses. Given that efficacy was not dose dependent at the 800 μg dose, the recommended starting dose for FF in asthmatics with difficulty with compliance on bid ICS is 200 μg/d. Longer duration studies are indicated.
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Abstract


Rationale

Eosinophilic asthma is a phenotype of asthma characterized by the persistence of eosinophils in the airways. IL-5 is involved in the activation and survival of eosinophils.




Objectives

To evaluate the effect of the antibody to IL-5, reslizumab, in patients with eosinophilic asthma that is poorly controlled with high-dose inhaled corticosteroid.




Methods

Patients were randomly assigned to receive infusions of reslizumab at 3.0 mg/kg (n = 53) or placebo (n = 53) at baseline and at Weeks 4, 8, and 12, with stratification by baseline Asthma Control Questionnaire (ACQ) score less than or equal to 2 or greater than 2. The primary efficacy measure was the difference between the reslizumab- and placebo groups in the change in ACQ score from baseline to end of therapy (Week 15 or early withdrawal).




Measurements and Main Results

Mean changes from baseline to end of therapy in ACQ score were −0.7 in the reslizumab group and −0.3 in the placebo group (P = 0.054) and in FEV1 were 0.18 and −0.08 L, respectively (P = 0.002). In those patients with nasal polyps, the changes in ACQ score were −1.0 and −0.1, respectively (P = 0.012). Median percentage reductions from baseline in sputum eosinophils were 95.4 and 38.7%, respectively (P = 0.007). Eight percent of patients in the reslizumab group and 19% of patients in the placebo group had an asthma exacerbation (P = 0.083). The most common adverse events with reslizumab were nasopharyngitis, fatigue, and pharyngolaryngeal pain.




Conclusions

Patients receiving reslizumab showed significantly greater reductions in sputum eosinophils, improvements in airway function, and a trend toward greater asthma control than those receiving placebo. Reslizumab was generally well tolerated.






Commentary

This was an investigation evaluating monoclonal antibody targeting interleukin (IL)-5 for patients who met the following inclusion criteria: phenotypic eosinophilic asthma, uncontrolled asthma despite therapy with high-dose inhaled corticosteroids and at least 1 other agent; Asthma Control Questionnaire score greater than 1.5, and induced sputum eosinophilia (>3%) despite baseline therapy. Changes in pulmonary function following treatment (P = .002) was statistically significant, whereas clinical improvement overall did not reach statistical significance (Fig 2 in the original article). The greatest improvement (reduction in sputum eosinophils; reduction in asthma exacerbations) was seen in subjects who had nasal polyposis. This monoclonal antibody targeting IL-5 shows promise for uncontrolled asthmatics with nasal polyposis who meet criteria for the eosinophilic phenotype. Therein remains the challenge: appropriate selection of patients for treatment with what no doubt will be costly therapy.
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Abstract


Background

Cross-sectional studies report a relationship between childhood asthma and attention-deficit hyperactivity disorder (ADHD) symptoms, but the mechanisms are yet unclear. Our objective was to investigate the longitudinal link between childhood asthma and the two dimensions of ADHD (hyperactivity–impulsivity, HI, and inattention, IN) in adolescence. We also aimed to explore the genetic and environmental contributions and the impact of asthma medication.




Methods

Data on asthma, HI and IN, birth weight, socioeconomic status, zygosity, and medication were collected from the Swedish Medical Birth Register and through parental questionnaires at ages 8–9 and 13–14 years on 1480 Swedish twin pairs born 1985–1986. The association between asthma at age 8–9 and ADHD symptoms at age 13–14 was assessed with generalized estimating equations, and twin analyses to assess the genetic or environmental determinants were performed.




Results

Children with asthma at age 8–9 had an almost twofold increased risk of having one or more symptoms of HI (OR 1.88, 95% CI 1.18–3.00) and a more than twofold increased risk to have three symptoms or more of HI (OR 2.73, 95% CI 1.49–5.00) at age 13–14, independent of asthma medication. For IN, no significant relationship was seen. Results from twin modeling indicate that 68% of the phenotypic correlation between asthma and HI (r = 0.23, 0.04–0.37) was because of genetic influences.




Conclusions

Our findings suggest that childhood asthma is associated with subsequent development of HI in early adolescence, which could be partly explained by genetic influences. Early strategies to identify children at risk may reduce burden of the disease in adolescence.






Commentary

Asthma and attention deficit and hyperactivity disorder (ADHD) have been suggested as important comorbid conditions in children with asthma.1–4 This investigation entailed utilizing twin registry data from the Swedish Medical Birth Registry, 1985–1986 births. Parental responses were sought at 2 time points: ages 8 and 9 (incidence of asthma) and 13 and 14 (presence of inattention and hyperactivity). The results of this study showed that children with asthma at ages 8 and 9 were almost 2-fold more likely to have hyperactivity and inattention at ages 13 and 14. The study suggested an influence of genetics. Given that ADHD can have a significant negative impact on learning and academic performance, health care providers should screen childhood asthmatics for ADHD if history is suggestive.
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Abstract


Background

VX-809, a cystic fibrosis transmembrane conductance regulator (CFTR) modulator, has been shown to increase the cell surface density of functional F508del-CFTR in vitro.




Methods

A randomised, double-blind, placebo-controlled study evaluated the safety, tolerability and pharmacodynamics of VX-809 in adult patients with cystic fibrosis (n=89) who were homozygous for the F508del-CFTR mutation. Subjects were randomised to one of four VX-809 28 day dose groups (25, 50, 100 and 200 mg) or matching placebo.




Results

The type and incidence of adverse events were similar among VX-809- and placebo-treated subjects. Respiratory events were the most commonly reported and led to discontinuation by one subject in each active treatment arm. Pharmacokinetic data supported a once-daily oral dosing regimen. Pharmacodynamic data suggested that VX-809 improved CFTR function in at least one organ (sweat gland). VX-809 reduced elevated sweat chloride values in a dose-dependent manner (p=0.0013) that was statistically significant in the 100 and 200 mg dose groups. There was no statistically significant improvement in CFTR function in the nasal epithelium as measured by nasal potential difference, nor were there statistically




Conclusions
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