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Overview

• LABA safety in asthma

– Evidence on risk

– FDA meta-analysis

– Why is it important?

– FDA recommendations, goals and next steps

• LABA safety in COPD
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Initial “Black Box” Safety Warning
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LABA Safety Concerns

• SMART – Salmeterol Multicenter Asthma 

Research Trial

– Nelson et al. Chest 2006

• 28 week, RCT of 26,355 subjects comparing 

salmeterol treatment to placebo 

• Stopped early due to increase risk of mortality 

and difficulty enrolling patients
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From Nelson et al. Chest 2006

SMART Results

• Treatment with ICS modified effect of LABA
– No ICS = � Risk; LABA + ICS = No� Risk
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LABA Meta-Analysis in Asthma

• Mortality analysis showed pooled risk difference of 0.07% 
over 6 months
– Equates to a NNH of ∼1400

From Salpeter et al. Ann Intern Med 2006

6



FDA Meta-Analysis

• FDA conducted meta-analysis using patient level data 
to inform meeting of the Pediatric and Allergy Drugs 
and Risk Management and Drug Safety committees

• Included data from RCTs of LABAs

• Focused on trials containing one of the following:

– Formoterol; formoteral + budesonide; saltmeterol; 
salmeterol + fluticasone

• Only included asthma trials

• Available at: 
http://www.fda.gov/ohrms/dockets/ac/08/briefing/20
08-4398b1-01-FDA.pdf
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FDA Meta-Analysis: Study 

Characteristics

• Data from 110 RCTs included in the analysis

• A total of 60,954 subjects

– Salmeterol = 43,824

– Salmeterol + fluticasone = 13,212

– Formoterol = 3,765

– Formoterol + budesonide = 1,270

• Majority of subjects included in the analysis 
were white (72%), female (57%), 18-64 yrs 
(77%) and in US studies (69%)
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FDA Meta-Analysis Findings

From Sears CHEST 2009

Asthma Death 

NNH = 2500

Asthma Composite Outcome 

NNH = 357
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FDA Meta-Analysis: ICS vs. No ICS

From http://www.fda.gov/ohrms/dockets/ac/08/briefing/2008-4398b1-01-FDA.pdf 

Asthma Composite Outcome

No ICS Group 

NNH = 275
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FDA Meta-Analysis: Results by 

Drug

From http://www.fda.gov/ohrms/dockets/ac/08/briefing/2008-4398b1-01-FDA.pdf 
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FDA Meta-Analysis: Other Sub-Groups

• Larger risk differences associated with 

younger age

• Largest risk difference in African-Americans

• Larger risk difference among females
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Age
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From http://www.fda.gov/ohrms/dockets/ac/08/briefing/2008-4398b1-01-FDA.pdf 



Race
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From http://www.fda.gov/ohrms/dockets/ac/08/briefing/2008-4398b1-01-FDA.pdf 



Gender
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From http://www.fda.gov/ohrms/dockets/ac/08/briefing/2008-4398b1-01-FDA.pdf 



FDA Meta-Analysis: Sensitivity 

Analyses

• SMART Exclusion

– Similar to previous meta-analyses, SMART contributed 
majority of patients

– SMART provided 26,000+ patients to base case analysis

– After excluding, results were similar

– Risk difference in the composite endpoint for those in the 
LABA arm was 3.15 (1.04, 5.26)

• Serevent Nationwide Surviellance (SNS) Inclusion

– Included only asthma deaths and hospitalizations

– Asthma deaths risk difference = 0.42 (0.17, 0.68)

– Asthma hospitalizations risk difference = 1.74 (0.30, 3.18)
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Summary of LABA Safety in Asthma

• Data indicates an increased risk for asthma-

related deaths, asthma-hospitalizations and 

near fatal events

• Effect may be modified by the use of 

concomitant ICS
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Possible Mechanisms of Harm

• Tolerance
– Bronchodilator effect of LABAs decreases over time as 

tolerance develops

– Requires more medication to achieve desired effect

• Inappropriate use
– LABAs used as a rescue medication to treat acute 

symptoms on an exacerbation

• Symptom masking
– Bronchodilation provides symptom relief such that it may 

mask symptoms of an acute exacerbation

• Cardiovascular risk?
– Non-selective beta-agonists
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But wait …

• Not all results showed harm completely 

eliminated by combination use of LABA + ICS
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LABA Meta-Analysis by ICS Treatment
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From Salpeter et al. Am J Med 2010

Risk Difference = 1.6 per 1,000

NNH = 625



LABA Meta-Analysis by ICS Treatment
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From Weatherall et al. Thorax 2010



FDA Meta-Analysis: ICS vs. No ICS 

During Trial
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Why the Difference from 

LABA + ICS v ICS?



Now what?

• Majority of evidence from meta-analyses 

indicate risk with LABAs is lessened when 

used with ICS

• More recent meta-analyses show risk may not 

be completely removed

• What is the message for patients and 

providers?
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How Big is the Issue?
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From http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/Pulmonary-AllergyDrugsAdvisoryCommittee/UCM206722.pdf
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From http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/Pulmonary-AllergyDrugsAdvisoryCommittee/UCM206722.pdf



FDA Recommendations and Goals
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From http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/Pulmonary-AllergyDrugsAdvisoryCommittee/UCM206722.pdf



FDA Advisory Committee Meeting

• FDA held joint advisory committee meeting

– Pulmonary-Allergy Drugs Advisory Committee

– Drug Safety and Risk Management Advisory 

Committee

• Focus on safety of LABAs

• Meeting held December 2008

• Key question: Do benefits of LABAs outweigh 

risks?
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From http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/Pulmonary-AllergyDrugsAdvisoryCommittee/UCM206722.pdf



FDA Recommendations and Labeling 

Changes

• February 18, 2010 Advisory Committee 

Meeting

– All LABA products will remain on market with 

labeled indication for asthma

– Change drug labels

– Safe use initiatives

– Require manufacturers to conduct large clinical 

trials to evaluate risk of addition of LABAs to ICS
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From http://www.fda.gov/downloads/advisorycommittees/committeesmeetingmaterials/drugs/pulmonary-

allergydrugsadvisorycommittee/ucm206722.pdf



Labeling Changes
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From Chowdhury and Dal Pan NEJM 2010
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35From http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/Pulmonary-

AllergyDrugsAdvisoryCommittee/UCM206722.pdf



36From http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/Pulmonary-

AllergyDrugsAdvisoryCommittee/UCM206722.pdf



FDA Actions

• Safe use initiatives

– Work with partners to monitor prescribing 

patterns and medication use

• Risk Evaluation and Mitigation Strategy 

(REMS)

– Revised medication guide written for patients

– Plan to educate healthcare providers
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Safety Clinical Trials

• FDA requiring manufacturers to conduct 5 

randomized, double-blind controlled trials 

focused on safety of LABAs

• Trials will compare ICS + LABA vs. ICS alone
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Safety Clinical Trials

• Four clinical trials will be conducted in adult and adolescent 
patients 12 years of age and older. 

• Adult and adolescent trials will include 11,700 patients in 
each trial for a total of 46,800 patients. 

• Each trial will evaluate one of the following LABA-
containing drugs: 1) Symbicort (budesonide and 
formoterol); 2) Advair Diskus (fluticasone and salmeterol); 
3) Dulera (mometasone and formoterol); and 4) Foradil 
(formoterol). The Foradil trial will also include treatment 
with fluticasone, which will be provided in a separate 
inhaler.

• One clinical trial will be conducted in pediatric patients 
aged 4 to 11 years with Advair Diskus. 

• The pediatric trial will include 6,200 patients.
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Safety Clinical Trials

• Patients in all trials will be treated for six months

• Primary endpoint will be a composite of serious 
asthma outcomes: asthma-related death, 
intubation, or hospitalization. 

• Pediatric trial will also assess other relevant 
quality of life endpoints such as days of school 
missed and emergency room visits because of 
asthma related illness.

• The clinical trials will begin in 2011 and FDA 
expects to receive results in 2017. 
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Safety Clinical Trial Concerns

• Where will we be at the end of these clinical 
trials?
– Duration of study = 6 mos

• Is that consistent with labeling and step-down?

– Composite endpoint
• Results will largely be driven by asthma hospitalizations

• May not be reflective of intubations/deaths

– Non-inferiority design and impact on sample size
• Selection of level of risk to consider non-inferior drives 

sample size

– Clinical equipoise?

– Which age groups are bearing the greatest risk?
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Implications in Asthma

• Increased risk associated with LABAs in patients 
with asthma

• Controversy regarding impact of ICS on risk

• Minimize use/dose of LABAs in asthma patients

• If used, do so in combination with ICS

• Communicate risks to patients
– Require more/better tools

• Other respiratory medications not without risks
– ICS

– Anticholinergics
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LABA in COPD
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IV: Very SevereIII: SevereII: ModerateI: Mild

GOLD Treatment Recommendations

� FEV1/FVC < 70% 

� FEV1 > 80% 
predicted

� FEV1/FVC < 70%

� 50% < FEV1 < 80%
predicted

� FEV1/FVC < 70%

� 30% < FEV1 < 50% 
predicted

� FEV1/FVC < 70% 

� FEV1 < 30% 
predicted

or FEV1 < 50% 
predicted plus 
chronic respiratory 
failure

Add regular treatment with one or more long-acting 
bronchodilators (when needed);  Add rehabilitation

Add inhaled glucocorticosteroids if 
repeated exacerbations

Active reduction of risk factor(s); influenza vaccination

Add short-acting bronchodilator (when needed)

Add long term 
oxygen if chronic  
respiratory failure.  
Consider surgical 
treatments



45

LABA Meta-Analysis in COPD

From Salpeter et al. J Gen Intern Med 2006
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TORCH

• Towards a Revolution in COPD Health 

(TORCH) trial

– 4 arm, 3 year RCT of COPD treatment

• Placebo, ICS, LABA, ICS + LABA

• 444 centers in 43 countries

• Patients with moderate to severe COPD

• 6184 patients randomized
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TORCH Results
Death from Any Cause COPD-Related Death

From Calverly et al. N Engl J Med 2007



CHEST Meta-Analysis
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From Rodrigo et al. CHEST 2008

All Cause Mortality

Only 6 studies of 12 mos duration or longer (only TORCH longer)



CHEST Meta-Analysis
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From Rodrigo et al. CHEST 2008

Respiratory Mortality



LABA + ICS v LABA alone in COPD
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From Rodrigo et al. CHEST 2009



Evidence from Non-Randomized 

Studies

• COPD patients in RCTs often very different 

from ‘typical’ COPD population

• Evidence from observational studies may offer 

insight to risks in non-RCT population

• No increased risk for LABAs in patients with 

COPD
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LABAs in COPD in the VA

52



Implications in COPD

• No increased risk associated with LABAs in 
COPD

• Not necessarily the case for all COPD 
treatments

– Anticholinegic risks

• Evidence of benefit in reducing rate of 
exacerbations in combination with ICS

• Risks and response by FDA have solely focused 
on asthma
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