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Antimicrobial

Anti-inflammatory

Macrolides for Tx of severe asthma:
Scientific plausibility
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RCTs: Macrolides for severe asthma

+ Richeldi L ef al cochrane review 2005, Reiter ef al. Allergy 2013

+ 5 RCTs of Macrolides for severe asthma

« Kamada JACI 1993, Nelson Am Rev Resp Dis 1993, Strunk JACI 2008,
Simpson AJRCCM 2009, Brusselle Thorax 2013

e Children: 2 studies, Adult; 3 studies
« Systemic steroids: 2 studies
+ ATS/ERS, GINA definition of severe asthma: n=4 studies (8 ~ 96)

# Macrolides: what was used?
+ Troleandomycin
« 2 studies: Kamada 1993, Nelson 1993
* Y4 dose
+ Clarithromycin
« Standard dose: Simpson 2008

s Azithromycin
e Standard dose: Strunk 2008, Low dose: Brusselle 2013



MARS: Strunk R, JACI 2008

+ 292 children

+ 237 screen failures

+ Nonadherence = 80

+ Improved control under close medical supervision = 49

+ 55 randomized, no obvious effect and trial ceased.



Results: Macrolides for Severe Asthma

OCS dose

SYMPTOMS

CONTROL

QOL

Exacerbation

Kamada 1993
Nelson 1993

Kamada 1993
Simpson 2008
Brusselle 2013

Simpson 2008
Brusselle 2013

Simpson 2008
Brusselle 2013

Brusselle 2013

N=67

N=56

N=109

N=45
N=109

N=45
N=109

N=109

Change from
baseline

Change from
baseline

Median (IQR)

SMD=-0.32 [-0.81, 0.18]
5mg lower in macrolide arm

SMD=-0.1 [-0.62 to 0.43]

MD=-0.12 [-0.43 to 0.19]

MD=0.1 [-0.34 to 0.54]
MD=-0.12 [-0.44 to 0.21]

MD=0.21 [-0.10 to 0.52]
MD=0.12 [-0.19 to 0.43]

RR=0.98 [0.68 to 1.43]

SMD: Standardized Mean Difference [95%Cl]
RR: Relative Risk [95%Cl]



L | L |

L |

Sputum IL-8 ng/mL

Clarithromycin Targets Neutrophilic Airway
Inflammation in Refractory Asthma

RCT (Clarithromycin 500mg bid vs placebo)
Severe persistent asthma (N=45), 85

Predefined subgroup analysis by phenotype

+ Eosinophilic (sputum eos 2 3%) vs NEA (sputum neut > 61% or paucigranulocytic)
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AZlIthromycin for prevention of exacerbations
in Severe ASThma (AZISAST)

# RCT, azithromycin low dose vs placebo, 6months
% Severe asthma, Low FENo (N=109)
% Predefined subgroup analysis, NEA (Blood eosinophil < 200/uL)
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Randomized controlled trial of
azithromycin in smokers with asthma

% Mild to moderate non-eosinophilic asthma

% Already receiving treatment with inhaled corticosteroids
% 32 Zb Azithromycin 250mg qd

¢ HIlS, S04 02D Ao B S BE SHoA

ZAE T4 2.

Cameron EJ et al. Eur Respir J. 2013

Inconsistent data even in patients with
the non-eosinophilic asthma



Proportion macrolide resistance (%)

Resistance to macrolide
in AZISAST trial

Percentage of macrolide resistant streptococci
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Downside of Long-term Macrolide Tx

+ Bacterial Macrolide Resistance

& NTM Macrolide Resistance

# QT prolongation & Cardiovascular risk

+ Hearing loss, hepatic injury & Gl trouble

# Drug-Drug interaction



Lo rm Macrolides for Severe Asthma
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+ Conditional recommendation

« Macrolides may have clinical benefits in non-eosinophilic severe
asthma > =7 A7} Hagh

. Significant concern about Downside of Long-term macrolide Tx
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Infection in Severe Asthma Exacerbations and Critical Asthma

Syndrome

Christian E. Sandrock « Andrew Norris

Fig. 1 The use of antibiotics and
antiviral therapy in severe AEBA
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Clinic Rev Allerg Immunol published online: July 2014
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Macrolides for the treatment of asthma

Meta-analysis of RCTs,

Study . %
Effect of macrolide on FEV, _

D SMD (95% ClI) Weight

i
Shoji 1999 — 0.43 (-0.10,0.96) 13.74
Amayasu 2000 —0-5— -0.02 (-0.49, 0.46) 17.08

I
Kraft 2002 —+—4:— -0.33 (-0.88, 0.21) 12.87
Kostadima 2004 (BID) —0.22 (-0.82, 0.38) 10.72

]
Kostadima 2004 (TID) : 0.00 (-0.61,0.61) 10.29
Piacentini 2007 4 - -0.41 (-1.40, 0.58) 3.92

]
Simpson 2008 —-E—o— 0.29(-0.29,0.87) 1143
Sutherland 2010 —_— 0.23(-0.21,0.67) 19.94

|
Overall (l-squared = 0.0%, P = 0.444) <:> 0.05 (-0.14, 0.25) 100.00

i

i

T ! T
-1.4 0 1.4
Placebo better Treatment better

Study R %
D Effect of macrolide on PEF .. Weigh
Kamada 1993 i 19.10 (-101.02, 139.22) 0.20
Black 2001 - 6.00 (0.31, 11.69) 88.48
Sutherland 2010 i—-— 48.91 (11.26, 86.56) 2.02
Brusselle 2013 —ol— 3.96 (-13.59, 21.51) 9.30
Overall (I-squared = 40.3%, P=0.170) @ 6.70 (1.35, 12.06) 100.00

Reiter et al. Allergy 2013
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% Effect of lid -
D ect of macrolide on symptom . ... ¢, Weight
I
Reporting change from baseline |
I
Hahn 2006 _— —0.68 (-1.23,-0.13) 6.19
Hahn 2012 —5—0—— —0.29 (-0.77, 0.19) 8.34
Brusselle 2013 —_— —0.12 (-0.43, 0.19) 19.83
S I
Subtotal (l-squared = 33.9%, P =0.220) <> —0.26 (-0.50, -0.03) 34.37
I
i
Reporting final symptom score |
I
Kamada 1993 —_— —-0.16 (-0.67, 0.35) 7.28
Shoji 1999 —o—e —0.76 (-1.07, -0.45) 19.12
Amayasu 2000 —o—i —0.78 (-1.07, -0.49) 22.91
Simpson 2008 — —0.30 (-2.06, 1.46) 0.61
Sutherland 2010 —E—v—— —0.19 (-0.54, 0.16) 15.72
Subtotal (l-squared = 62.4%, P=0.031 ; —0.56 (-0.73, -0.39) 65.63
|
Heterogeneity between groups: P=0.044 |
Overall (I-sqguared = 60.5%, P =0.013) <> —0.46 (-0.59, -0.32) 100.00
|
T : T
—2.06 0 2.06
Treatment better Placebo better
Sty Effect of macrolide on QOL *
D WMD (95% Cl) Weight
Hahn 2006 : 0.25(-0.35,0.85) 8.82
Simpson 2008 ——i-— 0.21(-0.10,0.52) 31.73
Sutherland 2010 E 0.22 (-0.31,0.75) 11.29
Hahn 2012 : 0.17 (-0.29,0.63)  14.52
Brusselle 2013 —_— 0.12 (-0.19,0.43) 33.64
Overall (I-squared = 0.0%, P = 0.992) @ 0.18(0.00,0.36)  100.00
T : T
-846 0 846



Macrolides and asthma, severe asthma

+ Macrolides for asthma

o SHXb7F EQUD BXEIF S E, macrolide 25 9 outcome
measure”’} heterogeneous
o GT7|ZtO] Brn, £2HE Sl ohotofdhof CHer ItV 25

+ Crossover design A0 A positive results

+ Mild to moderate asthma = =0| macrolideE AIE & 2 Q7

+ Macrolides for severe asthma

+ Very low quality evidence



