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L ong-acting Beta-agonists.
Asthma intubations and deaths

* Pooled datafrom all available sources

« LABA with variable inhaled corticosteroids (ICS)
* LABA with concomitant ICS

 Life-threatening and fatal asthma events
« Asthma intubations or asthma deaths

» Subgroup analysis: test for interaction
 Variable and concomitant ICS
» Salmeterol and formoterol

* Adults and children
* Life-threatening and fatal events



| ong-acting Beta-agonists.
Previous Meta-analysis

» Salpeter et a, 2006

 Ann Intern Med 2006;144:904-912

* Meta-analysison LABA:
« Asthma hospitalizations, intubations, deaths

 Included trials: LABA vs. placebo
 Varying amounts of concomitant ICS
 LABA: two- to four-fold increased risk
o Serious, life-threatening and fatal asthma events
e Compared with placebo
o Average: 50% participants
e Concomitant ICS



L ong-acting Beta-agoni sts:
Data Sources

* Previous meta-analyses as sources

 LABA with variable ICS

« Salpeter et a, Ann Intern Med 2006;144:904-912
 LABA: intubations, death

« Searset a, Eur Respir J 2008; epub ahead of print
» Formoterol: death

o Cateset a, Cochrane Database 2008; |ssues 2, 3
» Formoterol: deaths
o Sameterol: deaths

 LABA with concomitant ICS
» Jaeschke et al, Am JRespir Crit Care Med 2008;178:1009-16
 LABA in adults: intubations, death
« Bateman et al, Ann Intern Med 2008;149:33-42
o Sameterol: intubations, death
« Searset a, Eur Respir J 2008; epub ahead of print
» Formoterol: deaths



L ong-acting Beta-agonists:
Asthma Intubations and Deaths

Study Treatment Control Peto OR Peto OR

or sub-category n/N n/N 95% ClI 95% CI

1. LABA + variable ICS LABA Placebo
D'Urzo 2001 1/455 0/456 . 7.41 [0.15, 373.21
Foradil 040 2001 1/269 0/135 . 4.4910.07, 286.29
Foradil 041 2001 4/275 0/141 . 4.59 10.57, 36.66
Foradil 2307 2004 4/1054 0/527 . 4.49 10.56, 36.01
SMART 2003 37/13174 22/13179 m 1.67 [1.00, 2. 781)
Serevent 3014 2001 1/229 0/110 . 4.39 10.07, 289.07]
Subtotal 48/15456 22/14548 'S 1.94[1.21, 3.11]

Test for heterogeneity: P = 0.79, 12=0%
Test for overall effect: P = 0.006

2. LABA + concomitant ICS LABA-ICS ICS
Ind 2003 1/173 0/329 . 18.21 BO .29, 1125.35]
Kelsen 1999 1/239 0/244 . 7.55[0.15, '380.34
Kemp 1998 1/126 0/128 . 7.51 [0.15, 378.39
O'Byrne 2001 1/869 0/862 . 7.33|0. 15, 369.41
O'Byrne 2005 1/1592 0/818 - 4.54 10.07, 285.15
von Berg 2003 1/165 0/83 . 4.50 [0.07, 286.17
Subtotal 6/3164 0/2464 - 7.34 [1.42, 37.98]

Test for heterogeneity: P = 1.00, 12 = 0%
Test for overall effect: P = 0.02

Total 54/18620 22/17012 * 2.14 [1.36, 3.38]

Test for heterogeneity: P = 0.95, 12 = 0%
Test for overall effect; P = 0.001

0.001 0.01 0.2 1 10 100 1000
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L ong-acting Beta-agonists.
Subgroup Analysis

* No significant difference in results

» Use of Inhaled corticosteroids
* Variable ICS (OR 2.0[Cl, 1.2 t0 3.1])
e Concomitant ICS (OR 7.3 [CI, 1.4 to 38.0])

 Fatal vs. life-threatening events
* Variable ICS
 Life-threatening (OR 1.5[Cl, 0.9t0 2.7])
o Asthmadeath (OR 3.7 [CI, 1.5t09.2])
* Concomitant ICS
 Life-threatening (OR 7.5[Cl, 0.5t0 120.3])
e Asthmadeath (OR 7.3 [ClI, 0.9to 55.8])



L ong-acting Beta-agonists.
Subgroup Analysis

* No significant difference in results

* Type of LABA or age

* Variable ICS
« Salmeterol (OR 2.0 [ClI, 1.2t0 3.0])
» Formoterol (OR 4.5[Cl, 1.2t0 16.9])
o Adults(OR 1.9[Cl, 1.2t0 3.1])
e Children (OR 4.4 [CI, 0.1 to 289])

e Concomitant ICS
o Salmeterol (OR 9.9 [Cl, 1.0t0 98.9])
* Formoterol (OR 5.4 [Cl, 0.5to0 56.3])
e Adults(OR 8.0[ClI, 1.3t048.1])
e Children (OR 4.5[Cl, 0.2 t0 84.8])



L ong-acting Beta-agonists:
| ncrease Asthma I ntubations and Deaths

 Conclusion:

« LABASssignificantly increase risk
* Life-threatening or fatal asthma events
« With and without use concomitant ICS

* No protective effect ICS was seen
« Relative risk asthma intubations or deaths

» Not able to assess absolute increase risk
e Only trials with at |least one event included

» Possible ICS reduced baseline risk

e Treatment and control groups
» Absolute increase risk of LABA reduced
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