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Virus와 만성 호흡기 질환의 
관련성 

 Pathogenesis 

 Acute exacerbation 

 Susceptibility 



At 5 yrs 
Non-wLRI 

by RSV (OR) 
wLRI by 
RSV (OR) 

Non-wLRI 
by RV (OR) 

wLRI by RV 
(OR) 

Current 
asthma 

1.1  

(0.4-2.9) 

2.1  

(0.5-8.1) 

0.7 

(0.4-1.3) 

2.9 

(1.2-7.1) 

Persist. 
Wheeze 

1.1 

(0.7-1.6) 

2.7  

(0.7-9.8) 

1.1 

(0.7-1.6) 

2.9 

(1.2-7.0) 

Current 
wheeze 

0.7 
(0.3-1.7) 

2.5 

(1.0-11.3) 

0.8 

(0.5-1.2) 

2.5 

(1.1-5.9) 

Pathogenesis 

J Allergy Clin Immunol 2007;119:1105 

• 263 prospective cohort of high atopic risk children f/u for 5yr 



Am J Respir Crit Care med 2000;161:1501 

Cumulative prevalence of asthma 
 
 RSV BO, 30%  vs  Control, 3% 
   P value: <0.001 

• 140 children for 7 1/2 yr 



Lancet 1999;354:541 

• Tucson Children’s Respiratory Study: 1,246 birth cohort  



• Atopic sensitization  

 - West German : East Germany  

    36.7% versus 18.2%; odds ratio [OR] = 2.6, p < 0.0001  

• current asthma and hay fever  

  - West Germany : East Germany  

  5.9% versus 3.9%; OR = 1.5, p < 0.0001 

     8.6% versus 2.7%; OR = 3.4, p < 0.0001, respectively)  

• Bronchitis 

 - West Germany : East Germany  

 9.8% versus 16.9%; p < 0.0001 

 

 Asthma and allergic disease in East Germany has been increasing 
and approaching that of western part since reunification 

Am J Respir Crit Care Med 1994;149:358 

• German reunification offer a unique opportunity to study  the impact of  
    environmental factors 
• West-5,030 East=2,626 children aged in 9 to 11 year old 



N Eng J med. 2000;343:538 

• 1,035 children f/u since birth as part of Tcuson cohort 
• Incidence of asthma by physician at 6 to 13 yrs old 
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N Eng J med. 2000;343:538 

• 1,035 children f/u since birth as part of Tcuson cohort 
• Incidence of asthma by physician at 6 to 13 yrs old 



J Pediatr;2014;90:542 

• To review the asc between acute viral respiratory infection and asthma 
     exacerbation 
• 42 original articles have been reviewed 

 Prevalence rate: 36.0~92.2% 

 Most frequently identified virus: HRV 

 Children: 78.0%: most frequently identifed       

     virus:  HRV, RSV 

Exacerbation 



J Pediatr;2014;90:542 

• To review the asc between acute viral respiratory infection and asthma 
     exacerbation 
• 42 original articles have been reviewed 

 Prevalence rate: 36.0~92.2% 

 Most frequently identified virus: HRV 

 Children: 78.0%: most frequently identified       

     virus:  HRV, RSV 

 Virus and exacerbation severity 

    M/C: HRV (26.2~87.5%) 



PLoS ONE 2015;April:e-pub 

• Asthma exacerbation with comorbid pn or COPD 
• N=48 



Am J Respir Crit Care Med 2006; 173: 1114 

• 64 Pts with COPD required hospitalization/in stable convalescence 

Viral infection 
 
Virus only 23% 
Mixed 25% 

Non infectious  
- Environmental 
- Non compliance with Tx 

48% 

More severe 
Impairment  



NEJM 2008;359:2355 

• Viruses can be detected in 1/3~2/3 of AE COPD 
• Viral RNA can be detected in 15% of sputum samples during stable. 
• M/C viruses: rhinovirus 
• M/C viruses during hospitalization: influenza 



J Clinical Virol 2014;61:181 

• 19 studies with 1,728 COPD patients were included, detected by PCR 

% 

Rhino V 16.39 

RSV 9.90 

Influenza 7.83 

Corona V 4.08 

Parainfluenza V 3.35 

Adeno V 2.07 

hMPV 2.78 



Advanced in Virology 2015;1 

• Retrospective observational study 
• 195 AE-COPD hospitalized patients 



N Engl J Med 2009;361:1935 

• Apr~Jun/09 
• N= 272 H1N1 Adm Pts (73% had underlying disease) 
• 25% in ICU, 7%  had died 

Susceptibility 



• 01/Jun~31/Aug/09 
• N= 722 H1N1 Pts in ICU 
• 14.3%  had died 

N Engl J Med 2009;361:1925 

Susceptibility 



N Engl J Med 2009;361:2507 

•May~Jun/09 
•N= 426 H1N1 quarantine and admission 



Frequency, severity, and duration of rhinovirus infections  

in asthmatic and non-asthmatic: 

Lancet. 2002;359:831  

• 76 cohabiting couples (asthmatics: non-asthmatics) 
• Nasal aspirate for RV every 2wks with diary cards 

Severity and Duration of URT and LRT sx with RV 



J Asthma 2013;10:1069 

J Asthma 2014;51:69 

Dx asthma before the date of hospitalization: 54.4% vs34.0% (OR 2.31, P=0.02) 



MERS in Korea 

? 

• So far 15 articles 
• Korean Authors: 7 



J Pediatr;2014;90:542 



•1° bronchial epithelial cell from asthmatics (n=14), non asthmatics (n=10) 

RV 16 mRNA expression (> 50 fold) Late virus release into supernatant (> 7 fold) 

asthmatics 

J exp Med 2005;201:937 

Asthmatic bronchial epithelial cells have a deficient 

innate immune response to infection with rhinovirus 



J exp Med 2005;201:937 

Asthmatic bronchial epithelial cells have a deficient 

innate immune response to infection with rhinovirus 

INF-β production (2.5 times less) Induction of apoptosis (2.2 time less) 

• INF induce apoptosis of virally infected cells itself and neighbor cell as well: 
    key protective mechanism  for virally infected normal cells 



Nature Medicine2006;12:1023 

Deficient RV16 virus RNA and INF-gamma in primary human BEC from asthma and non asthmatics 

Role of deficient type III interferon-lambda  

production in asthma exacerbations  

• The recently discovered type III IFNs, have properties similar to type I INF,        
    but their role in the pathogenesis of asthma exacerbations is unknown. 



Allergy Asthma Proc 2010;31:499 

• Compare virus-specific IgG level and lymphoproliferative response   
    to MMR vaccine 



• 838 eligible children with 281 asthmatics 

Pediatr Infect Dis J 2014;33:1016 



Curr Opin Pulm Med 2013;19:125 

• 50~60% of AECOPD ire due to infections and half of these are asc with viruse 

• Mucus  
• Mucociliary movement 
• Tight junction 
• Epithelial cell 
- Pattern Recognition molecule 
- - antiviral substance 
- Pro inflammatory cytokines 
- Recruits other innate immune 

cell 
- Initiated adaptive immunity 

• Impair innate defense  
     mechanisms 
• Increasing susceptibility  
     to viral infection 



 

 

• A longitudinal cohort of COPD stratified by FEV1 
• Control, mild COPD: few  ER visits or hospitalization 
• Mod to severe COPD: ~1/2 ER visits or hospitalization 
• RTVIs documented in 23% of hospitalization 

Am J Respir Crit Care Med. 2000;162:167 



Am J Respir Crit Care Med 2011;183:734 

• To evaluate the mechanisms of virus induced AE COPD 
• Using experimental rhinovirus infection in COPD subjects 
• 13 COPD vs 13 controls 



PLoSONE 2012;7:e40762 

• CCL-5, CXCL-10 recruit activated T 
lympho and NK cell 

• Exposure to cigarette smoking 
decrease RV induced CCL-5 and 
CXCL-10 

• Negative impact immune responses 



Am J Crit Care Med 2015;Oct:e-pub 

• Whether CD8+ T cell fail to protect against infection and contribute to 
immunopathology of the disease 

• Resected human lung tissue from thoracic surgical unit 



Am J Crit Care Med 2015;191:1012 

• Role of PI3K pathway was characterized 



Conclusions 

• Pathogenesis: 바이러스 감염에 의한 천식 발생 – 가능성 
있음 

- Hygiene hypothesis와 상반된 가설 

• Acute exacerbation: Virus 감염에 의한 asthma, COPD 
모두 급성 악화 발생 – 근거 있음 

- 급성 악화 정의 부족, 검체 방법, 진단 기법, 타 질환 배제 
원칙 

- 전향적 연구 부족,기도 감염 예방으로 급성 악화 감소 
증거는 부족 

• Increased susceptibility: 바이러스 감염에 대한 감수성이 
높음 – 가능성 있음 

- 대부분 단면 연구 혹은 코호트 연구, 일부 사이토카인 연구      

  결과가 상반, URI과의 연관성 해결 




