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Acute exacerbation of COPD 

• Acceleration of disease progression 

– FEV1 fall by 33mL/year in COPD 

– Each acute exacerbation additional 2mL/year  

• Quality of life ↓ 

• Cost of healthcare ↑ 

– 35-84% of total cost of COPD treatment  

• Mortality ↑ 

 



 

Mortality of AECOPD 

• 73,106 patients hospitalized for the first time for 

COPD during 1990-2005 

– 17 years follow up 

 

• Mortality 

– 50% at 3.6 years 

– 75% at 7.7 years 

 

Suissa S. Thorax. 2011 



 

 Risk of  the subsequent AECOPD 

• Duration for subsequent exacerbation 

– 5.4 years from first 

– 1.6 years from second 

– 0.9 years from third 

 

Suissa S. Thorax. 2011 



 

Prevention of AECOPD 

Pharmacologic intervention Nonpharmacologic Intervention 

ICS LVRS 

LABA Pulmonary rehabilitation 

ICS/LABA combination Disease-management programs 

LAMA Vaccination 

ICS/LABA+LAMA 

PDE4 inhibitor 



 

Prevention of AECOPD 

• 40-50 % of exacerbations are related to bacterial 

infection : S. pneumoniae, H.influenza, M.catarrhalis 

 

• Prophylactic antibiotics 

– The reduction of airway bacterial load 

– Prevention of new strain acquisition 

 

• Before 1970 

– Small numbers of patients included 

– Low doses of narrow-spectrum antibiotics 



 

Tetracyclin, penicillin  

• Number of exacerbations per study 

Lee JS. Int J Tuberc lung dis. 2013 



 

Choice of antibiotics 

• Antibacterial effects 

– The reduction of airway bacterial load 

– Prevention of new strain acquisition 

 

• Anti-inflammatory effects 

• Immunomodulatory effects 

Macrolide 

Quinolone 



 

• Excellent penetration into respiratory tissues 

• High oral bioavailability 



 

Moxifloxacin 

• Patients 

– 45 years of age with 20 pack years 

– At least two exacerbations with antibiotics or steroid 

in the 12 months prior to enroll. 

• Moxifloxacin 400mg  orally once daily for 5 days 

every 8 weeks for a total of 6 course 

• Total 72 weeks: three additional follow up every 

8 weeks 



 

Moxifloxacin 

 



 

Moxifloxacin-AECOPD 

 



 

Moxifloxacin-SGRQ 

 



 

Macrolide 

• Azithromycin  

compared with erythromycin or clarithromycin 

 

– Superior activity against Gram-negative bacteria 

– Better uptake in peripheral blood polymorphonuclear 

neutorphils 

– Better tissue uptake 

 

 



  



 

• Patients 

– 40 years of age with 10 pack years 

– Continuous oxygen or systemic steroid within previous year or 

AECOPD  

– No AECOPD at least 4 weeks before enrollment 

– Exclusion: tachycardia, prolonged QT(450 msec), hearing 

impairement 

– 250mg azithromycin daily for 1 years 



  



  



 

Azithromycin - daily 

• The median time to the first exacerbation 

– Azithromycin: 266 days 

– Control: 174 days 

• The frequency of exacerbation 

– Azithromycin: 1.48/year 

– Control: 1.83/year 

• SGRQ 

– Azithromycin: 2.8±12.1 

– Control: 0.6±11.4 



 

• Three or more exacerbations in the previous year 

• Exlusion 

– other clinically significant respiratory disease (asthma, cystic 

fibrosis, bronchiectasis) 

– Maintenance antibiotics 

– More than 10mg prednisolone 

• 500mg azithromycin three times a week for 12 months 

 



  



  



 

Azithromcyin – three/week 

• The median time to the first exacerbation 

– Azithromycin: 130 days 

– Control: 59 days 

• The frequency of exacerbation 

– Azithromycin: 1.94/year 

– Control: 3.22/year 

• SGRQ 

– No difference in total score 

– Symptoms score ↓ in azithromycin 

 



  



 

Number of people with one or more exacerbation 

 



 

SGRQ score 

 



 

All cause mortality 

 



  



 

Number of people with one or more exacerbation 

 



 

SGRQ score 

 



 

Prophylactic antibiotics for AECOPD 

• Survival ? 

• Acute exacerbations of COPD ↓ 

• Quality of life ↑ 

 

• Resistance for antibiotics 

• Adverse events 

 



 

Moxifloxacin MIC 

 



 

Azithromycin daily – nasopharyngeal culture 

 



 

Azithromycin daily – respiratory culture 

• Decreased the prevalence of colonization with 

respiratory flora  

– 66 (azithromycin) vs. 172 (control) 

 

• Actual number of patients who colonized with 

resistant organism 

– 38 (azithromycin) vs. 41 (control) 

 



 

Azithromycin three/week – respiratory culture 

• 42 samples at baseline 

– azithromycin: 22 vs. control: 20 

• 108 samples during 1 years  

– azithromycin: 51 vs. control: 57 

 

• H. influenza, s. pneumoniae, p.aerusinosa 

 

• New respiratory pathogen 

– azithromycin: 4 vs. control: 12, p=0.044 

• Acquisition of macrolide resistant bacteria 

– azithromycin: 6%  vs. control: 24%, p=0.036 

 



 

Macrolide resistance 

• Mycoplasma infection 

   : Quinolone 

 

• Non-tuberculous mycobacterial infection 

   : Screening (Sputum culture, Radiologic 

evaluation)  

 

 



 

Macrolide resistance 

• COPD population >> DPB or CF population 

• Public health level is the development of 

microbial resistance from long-term azithromycin 

exposure. 

 

• Indication criteria is narrow 

 



 

Adverse events - moxifloxacin 

 



 

Adverse events - Azithromycin three/week 

 
2 lung cancer 

1 acute coronary syndrome 



 • Hearing decrements 

– azithromycin: 25%  vs. control: 20%, p=0.04 

 

• 32% reversal of hearing decrements on subsequent test 

in azithromycin participants despite continuing 

medication  

 

• Old age or insensitivity of audiogram test 

 

Adverse events - Azithromycin daily 



 

10년 전 COPD 진단 

10년 전 금연 – 30 PY 

LAMA+ICS/LABA 

PDE4-inhibitor 

작년에 4차례 AECOPD 

 

QT interval normal 

NTM x 

 

Survival? 

Frequency of AECOPD ↓ 

Quality of life ↑ 

 

Macrolide ! 

 


