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위생가설의 시작

형제 자매가 있는 경우 건초열(hay fever) 발생이 적음을
보고하여 형제 자매가 있는 경우 알레르기 질환 발생에
보호 작용이 될 수 있음을 밝힘
→

어린 시절 손위형제 자매가 있으면 감염성 질환에 노출
이 많이 되고 감염 횟수도 증가
→ Th2cytokine의 생산을 감소시키는 쪽으로 면역 반응

Holgate ST et al.  Nat Rev Drug Discov 2003



위생(Hygiene ,衛生)의개념
•건강에유익하도록조건을갖추거나대책을세우는일

• Hygiene, from the WHO refers to conditions and practices that help to maintain 
health and prevent the spread of diseases

'시체 입자'라고 불렀던 것은 연쇄구균



감염 (Infection, 感染)의개념

•병원체(병의원인이되는본체) 인미생물이동물이나식물의몸
안에들어가증식하는일

• Infection, from Wikipedia

• the invasion of an organism's body tissues by disease-causing agents

• the reaction of host tissues to the infectious agents and the toxins they produce

위생 감염



Children with siblings
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Association of asthma with total and older siblings
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Association of asthma with total and older siblings



Developed vs Developing countries

Urban vs Rural differences



Bach JF. NEJM 2002, Lai CK et al. Thorax 2009 

VS
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(A)Farm contact during childhood (B)Recent farm contact

von Mutius E et al. Immunol Allergy Clin North Am. 2008

A
/B



Cooper PJ et al. Thorax 2014

Recent Wheeze (Urban vs Rural 9.4% vs 10.1%, p=0.05)



Cooper PJ et al. Thorax. 2014



Microbe 
Friends vs Foes



1 Bacteria

2 Virus

3 Parasite

4 Fungus



Bisgaard H. NEJM 2007



Effect of sensitization on the severity of asthma symptoms

associated with rhinovirus infections

Risk of asthma at age 6 years in children who wheezed during the first 

3 years of life with rhinovirus (RV), respiratory syncytial virus (RSV)

Jackson DJ et al. AJRCCM 2008, Olenec JP et al. JACI 

2010



Probability of experiencing illness symptoms according to patterns of pathogen

detection

Kloepfer KM et al. 

JACI2014



Association of asthma with Ascaris Lumbricoides and SPT to aeroallergen

Prevalence of recent wheezing and asthma according to putative risk factors

Any current intestinal parasite infection and asthma

Toxocariasis seropositivity in asthma

Palmer LJ et al. AJRCCM 2002, Leonardi-Bee J et al. AJRCCM 2006 , 

Li L et al. Ann Allergy Asthma Immunol 2014, Ferreira MU et al. J Trop Pediatr. 

2007
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Common Indoor Molds



Endotoxin
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Effect of endotoxin level on the risk of asthma 

VS



Braun-Fahrländer C et al. NEJM 2002,Celedón JC et al. JACI 2007

VS

Effect of endotoxin level on the risk of asthma 



Hygiene habits and conceptions



EBS  하나뿐인지구, 건강한무균사회





Cleanliness vs Dirtiness  



Weber J et al. AJRCCM 2015



Gram (+) Gram (-) 

Weber J et al. AJRCCM 2015



Associations of floor dust (Lt) and mattress dust (Rt) parameters with lifestyle and home characteristics

Weber J et al. AJRCCM 2015



Associations of dust parameters with asthma and sensitization

Weber J et al. AJRCCM 2015



Associations of cleanliness scores with dust parameters

Weber J et al. AJRCCM 2015
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Others



Beyond Hygiene Hypothesis

Stiemsma LT et al.

Immunotargets Ther 2015



Children are not miniature adults, 
how about the adults?

?



Hygiene Hypothesis in Asthma, Con

Some evidences shows that

the hygiene hypothesis can not be applied to all these geographic-distinct populations01

Specific microorganisms have been considerably associated with asthma 
02

Obsessive hygiene and cleanliness is root cause of the rise in asthma 

is no longer supported03

Beyond hygiene hypothesis, different microbial exposure and diversity can prove to be 

an instructive concept for understanding asthma  04



Thank you for your attention


