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Asthma and chronic obstructive pulmonary disease (COPD) are characterized by chronic airway inflammation resulting in airflow
limitation. They include various phenotypes and endotypes in their disease entities. For that reason, they lack proper biomarkers
and epoch-making progresses in treatment nowadays. Healthy airway has been believed to be sterile traditionally. However, with
the help of nonculture sequencing techniques, researchers discovered that it is full of the commensal and symbiotic microbial flora.
Therefore, microbiome has emerged as a possible biomarker and a clue to understand the pathogenesis of airway disease. Microbi-
ome research in asthma has focused on the association between characteristics of microbiome, such as composition and diversity.
However, now it refers to the role of microbiome, including Proteobacteria, in the development and pathogenesis of asthma and al-
lergic diseases. Microbiome research in COPD has revealed its different composition according to the existence and severity of the
disease. Also, differences in microbiome composition according to exacerbation state or specific treatment of COPD are reported.
Therefore, many researchers pay attention to the possible role of microbiome as a biomarker or a treatment target in asthma and
COPD. Herein, we review recent studies on microbiome research in asthma and COPD. (Allergy Asthma Respir Dis 2016:4:321-327)
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Fig. 1. Role of microbiome in the pathogenesis of chronic obstructive pulmonary

disease (COPD).
Hygiene
hypothesis

)\
[ \

Kim BK, etal. « Current status of microbiome research in asthma and COPD

o Oft 7102 AZake kA0 2 ARl AL el A
50| FN A A (mucociliary clearance) A Ao 2Jsf| 5| 51C.

2 W] Bick Teiuh COPD Fhs 2] ol Mo m i
7Vl Ashelo] g, 7L Q18] H2UE Alsto] o el £z
A A2 A B ek o] 2490] Sls) A4

© Al AES AEA 02 9 "outg& skl o=
COPD 73§ 7|ofsHA] et? ot v/ 2Ql Al ek ot

o] 9 247} E)7] % Fhk(Fig. D).
ZAlof|A Oto|3.2HI0|Z

1990t 0] 5 24 2719 A, 7HE 7] 4 Hfofid A
SO 847t HA o] ] Fashs 4] gl g 27] Aol
AAQ| STt B 5 |27 Aehe] o Bt etk
A 7 o] iFEIEE"T ol $14 T2 thE A4S HIR
gh | 27] Aol tigh e} Atof ofste] SR H= % 5k
Ot o] & 37} A7} ALGEHA A9 o 7HE Al
571 wejol A Adsh= A, FA A B AR A o=
sfag vk 7heekA] etk o] Aok HE Aol AR
7+ (hepatitis A) T+ Z(measles) 52| 7F¥, bacillus Calmette-
Guerin (BCG) o3 2] 7o) 9= A 227 2459
dhjo] Ack= A7) Q181 0L Y 0] & respiratory syncytial virus
(RSV), human rhinovirus, Chlamydia, Moraxella catarrhalis ‘5
& o3le] A4 SIEe} A4 WAHS 2kehn] ek ofelgt v
A o) 8] 7 % T4 colonization)o] = o] 4]

Infectious-asthma
hypothesis

X
[ \

>

- Exposure to sibling - | Microbe exposure

- Exposure to furry pets & soil - Overuse of antimicrobial
- 1 Early life exposure to - Limited exposure to other
all microbes children, pets, and outdoors

- Diverse airway microbiome
- Early-life exposure to
beneficial microbes

- | Microbial diversity
- 1 Infection with specific
microbe combinations

- Maintain inflammatory
airway homeostasis

- Healthy lung development

- | Risk of atopy/asthma

Fig. 2. Development of asthma and early-life airway microbial exposure.
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Fig. 3. Role of Lactobacillus in the pathogenesis of chronic obstructive pulmo-
nary disease (COPD). GD1, glycerol dehydratase 1.
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