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Contents • COPD 급성악화 예방에서 항균제의 역할 

• COPD에서 악화 예방을 위한 항균제 치료 관련 질문들 

    모든 COPD 환자들에게 있어서 효과적인가? 

 : 어떤 COPD 환자들에게 적용되었고 연구되었는가? 

    모든 종류의 항균제가 유사한 효과를 보이는가? 

 : 어떤 종류의 항균제가 주로 연구되었는가? 

    안정성 : 부작용의 발생은 경미한가? 

    항균제 내성의 발생은 무시할 만한가?  

• 요약 및 제언 
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 Respiratory bacterial  infection in COPD :  40-50% of exacerbations 

 

  The leading bacterial pathogen ;  nontypeable H. influenzae 

  The other major bacterial pathogens  

    Moraxella catarrhalis, S.pneumoniae and Pseudomonas aeruginosa 

 

 The choice of the antibiotic should be based on the local bacterial 

resistance pattern.  

 

 Usually initial empirical treatment is an aminopenicillin with or without 

clavulanic acid, macrolide, or tetracycline.  

COPD 의 급성 악화에서 예방적 항균제 치료의 배경    

 Reduction of airway bacterial load and/or prevention 

of new strain acquisition may reduce the frequency 

and severity of exacerbations. 

 Anti-inflammatory or immune modulatory effect of 

specific antibiotics : macrolide ?  



  COPD 의 급성 악화에서 예방적 항균제 치료의 배경    

Sethi S et al. Ther Adv Respir Dis 2011;5:207-216. 



Figure 1. Distribution of typical bacteria isolated from COPD patients with 

moderate exacerbation in South Korea. Our study identified potential pathogens in 

34.8% (119/342) of AECOPD outpatients, with 3.8% (13/342) of patients being 

caused by more than one pathogen. (unpublished data). 

COPD 의 세균성 급성 악화에서 원인 균주의 분포    



모든 COPD 환자들에게 효과적인가?  

 Even Antibiotics for the treatment of AECOPD,  

 

 In summary, antibiotics should be given to patients with   

  1) exacerbations of COPD who have three cardinal symptoms  

       – increase in dyspnea, sputum volume, and sputum purulence   

     (Evidence B) 

  2) have two of the cardinal symptoms, if increased purulence of 

    sputum is one of the two symptoms (Evidence C) 

  3) require mechanical ventilation (invasive or noninvasive)  

     (Evidence B). 

 The recommended length of antibiotic therapy is usually 5-10 days  

     (Evidence D). GOLD 2015. 

  The frequent exacerbator with/without suspicious chronic 

bacterial colonization could be a candidates for 

prophylactic antibiotics treatments. 



Hurst JR et al. NEJM. 2011 

Exacerbation 



Kim V et al. Chest 2011 

 N=1,061, GOLD II-IV, COPDgene study 

Chronic bronchitis phenotype 

(N=290) (N=771) 



대규모 연구의 입적 기준 (1) 

Eligible participants   

 >= 40 years of age 

 clinical diagnosis of COPD 

   - smoking history of at least 10 pack-year 

   - post-BD FEV1/FVC <70%,  and post-BD FEV1 <80% 

  Either on continuous supplemental oxygen  OR 

    Received systemic glucocorticoids within the previous year 

  ER visit or hospitalized due to AECOPD 

 

Exclusion criteria  

 Asthma 

 Resting heart rate >100 bpm 

 QTc > 450 msec 

 Medications that prolong the QTc  or associated with torsades de 

pointes (with the exception of amiodarone) 

 Hearing impairment by audiometric testing. 

Albert RK et al. NEJM 2013. 



Drugs increase QTc interval 

  Antiarrhythmics class IA  

    quinidine, hydroquinidine, disopyramide  

  Antiarrhythmics class III 

    amiodarone, sotalol, dofetilide, ibutilide 

  Neuroleptics  

    phenothiazines, pimozide, sertindole, haloperidol, sultopride 

  Tricyclic antidepressive agents 

  Certain antimicrobials  

    sparfloxacin, IV erythromycin, pentamidine 

  Antimalarials  : halofantrine 

  Antihistamines  :terfenadine, astemizole, mizolastine 

 others : cisapride, vincamine IV, bepridil, diphemanil 



대규모 연구의 입적 기준 (2) 

 Inclusion criteria 

 

Male or female out-patients, aged  45 years 

Chronic bronchitis 

Pre-BD FEV1  80% , FEV1/FVC  70% predicted 

Sputum production, on most days, even when exacerbation-free 

At least 2 (requiring antibiotics and/or systemic steroid administr

ation) acute exacerbation episodes during the last 12 mo. 

Smoking history >= 20 pack-years 

Ability to complete questionnaires and diary as required 

  

Sethi et al. Respir Res 2010. 



대규모 연구의 입적 기준 

Exclusion criteria 

 

Known hypersensitivity to moxifloxacin or other quinolones 

History of tendon disease/disorder 

Known congenital or documented-acquired QT prolongation 

 ; uncorrected hypokalemia,  clinically relevant bradycardia 

 ; clinically relevant heart failure with reduced EF 

 ; previous history of symptomatic arrhythmias 

 ; concomitant use of any drugs reported to increase the QT interval 

Female  with postmenopausal < 1 year, or not on acceptable birth control 

Any known disease or condition with a life-expectancy < 1 year 

Severe hepatic impairment and/or a transaminase level > 5 times  normal 

Known bronchial carcinoma, pulmonary tuberculosis, asthma, bronchiectasis 

Active participation in intensive pulmonary rehabilitation programs 

Known history of chronic colonization of pathogen resistant to moxifloxacin 

Systemic or inhaled antibiotic therapy during the 6 weeks prior to screening 

Sethi et al. Respir Res 2010. 



모든 항균제가 유사한 효과를 보이는가?  

 The choice of the antibiotic should be based on the local bacterial 

resistance pattern.  

 

 Usually initial empirical treatment is an aminopenicillin with or 

without clavulanic acid, macrolide, or tetracycline.  

 

 The development of new antibiotics and drug resistance 

   Changes in the commonly used antibiotics 

   Use of new generation macrolide or respiratory fluoroquinolone  



Acute exacerbation of chronic bronchitis 

Sulramethopyrazine 

Trimethoprime 

Tetracyclin 

Oxatetracycline 

Penicillin V 

Penethicillin 



Cochrane review 2013.  



 부작용의 발생은 경미한가?  안정성 

 청력 이상 : macrolides 

 

 부정맥 및 심혈관계 위험성 : macrolides, fluoroquinolones 

 고령, 여성, 심질환 (심부전, 좌심실비대) 

     전해질 불균형( K+, Mg 2+) 

     복합 약물 처방 (QTc 간격 증가 가능성) 

     과거 부정맥 발생 



청력 이상  

Albert RK et al. NEJM 2011. 
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 (N=2) 
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 Audiogram confirmed hearing decrement 

 : 140 (25%) of azithromycin group vs 100 (20%) of placebo group  

    (p=0.04). 



Fluoroquinolone and macrolide induced arrhythmia cases 



Azithromycin use and cardiovascular death 

Ray WA. NEJM 2012r - Azithromycin vs amoxicillin 5 days 



Svanstrom  NEJM 2013 



항균제 내성의 발생은 무시할 만 한가?  안정성 

LLee JS. IJTLD 2013. 



항균제 내성 Macrolide-resistant M. pneumoniae 

Hong KB. Emer Inf Dis. 2013. 



Prevalence of macrolide-resistant M. pneumoniae 항균제 내성 

Hong KB.  

Emer Inf Dis. 2013. 



Non-tuberculous mycobacterium 

Koh WJ et al. TRD 2013. 

  Macrolide : Essential treatment regimen in the MAC infection 

  Macrolide resistance in MAC infection   treatment failure 



ICS and the risk of TB 

Risk of TB associated with ICS treatment (ICS alone and LABA-ICS) compared 

with non-ICS treatment (TIO, LABA, or PL) using the Peto approach.  b Only 

trials reporting on at least one TB event were included in the meta-analysis 

Chest 2014 



ICS, COPD and NTM infection 

Andrejak C et al. Thorax 2013. 



Divo et al. AJRCCM 2012 

Co-morbidity 



Multi-morbidity 

Barnett et al. Lancet 2012 

 Database of (n=1,751,841) in Scotland, U.K 2007 
 

50 
years 

65 
years 



Barnett et al. Lancet 2012 



And, How long it could be EFFECTIVE and/or SAFE ??? 

 No study with “really long-term” treatment 

 No study with adequate concern about economic burden 

 Large differences in the CV risk among different countries 

 Different susceptibility of community bacteria to various 

antibiotics 

 The “ aging population ” problem… 

 



 요약 및 제언 

 COPD 환자의 치료에서 급성악화의 예방은 매우 중요하며, 예방적 

항균제 요법은 과거 잦은 세균성 급성 악화를 보인 환자들에서 시도

되어왔다.  

 

 잦은 급성 악화, 중증 악화 및 만성 기관지염 동반 환자들을 대상으

로 한 최근의 몇몇 대규모 무작위 대조군 연구 및 이들을 포함한 메

타분석 연구들은 장기 예방적 항균제 요법의  효과에 대해 긍정적인 

연구 결과들을 보여주었다.  

 

 그러나, 각 연구의 입적 기준은 COPD 환자 전반에 일반적으로 적용

할 수 없으며, 장기간의 항균제 치료에 따라 이독성  증가 및 항균제 

내성 증가 등의 부작용 또한  관찰되었다.  



 요약 및 제언 

 장기간 항균제 예방 치료에 대한 최근의 대규모 연구 결과와는 대조적

으로, 실제 항균제 처방 예를 대상으로 한  후향적 분석 연구에서는 부

정맥의 발생 및 심혈관계 사망률의 증가가 보고되었다.  

 

 치료 효과가 입증된 환자군의 조건이 매우 제한적이며, 장기간 치료의 

결과에 대한 선행 연구가 없고, 중요한 부작용의 발생이 예견되므로,  

    경제성 및 유효성, 안정성의 포괄적인 분석이 먼저 국내에서도 이루어 

    져야 할 것이다.  



Thank you for your 
attention !! 


