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Coronavirus (COVID-19) in adult asthma

Asthmatic patients with positive
PCR for SARS-CoV-2

Previous treatment

with SCS ﬂ

Asthma and Respiratory Infection
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Infection with SARS-CoV-2 No increased risk No increased risk No increased risk % %=} OH
[
COVID-19 severity Increased risk No increased risk No increased risk . - o
Department of Pediatrics, College of Medicine, The Catholic University of Korea,
COVID-19 mortality Increased risk No increased risk Noincreased risk Seoul, Republic of Korea
Eur Respir Rev 2021; 30: 210152
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Respiratory infection as risk factor of asthma
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EUROPEAN RESPIRATORY JOURNAL
ORIGINAL RESEARCH ARTICLE

ER. VAN MEEL ET AL

Early-life respiratory tract infections and the risk of school-age
lower lung function and asthma: a meta-analysis of 150 000
European children
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* Medianage: 7% (4-15A)FEV,, FVC, FEVI/FVC, FEV 5, 578,
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Eur Respir J 2022; 60: 2102395

Respiratory virus infections in all wheezing
(from bronchiolitis to asthma) ey
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Semin Immunopathol (2020) 42:61-74

Rhinovirus

+ Non-enveloped positive-strand RNA virus
+ RV-ABC
+ RV genotype :
- 80 RV-A, 32 RV-B, 65 RV-C genotype
-RV-A&RV-C 7t RB-BELCHE 4%t 205 29,

Respiratory syncytial virus

* lipid-enveloped negative-stranded RNA virus
+ Paramyxoviridae family
+ RSV A (910742 genotype) and B (% 707H2] genotype)
* 1stinfection — severe bronchioliis £ Y22 U3
* Reinfection- I S4& = 9lom A%
+ The attachment protein (G) and the fusion protein (F)
- major surface glycoprotein
+ RSVs bind to CXCR3 on the surface of respiratory mucosal

cells through their surface proteins (G and F)

Atopic asthma vs non-atopic asthma at 7 yr

Rhinovirus

Wheezing +

allergic sensitization & eczema

I

Atopic asthma ‘

Non-atopic asthma

Genetics of asthma and virus susceptibility

+ Large genome-wide association studies (GWAS)
-100 7H O[ 42| genefloci7t &
- 29| geneO| immune system} 12t

+ Chromosome 17q 21 locus 7t 108 S22 asthma locusE
EreE)

- childhood —onset asthma & asthma with severe exacerbationzt
EEREL]
- Of2IA| 0| 5% (farming environment) O|Lt {22 0f
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Genetics of asthma and virus susceptibility

* ORMDL3
- sphingolipid synthesis , eosinophil & ICAM1 regulationZ} £+
RV HYO A44E 52+ USS A

* CDHR3

- 6M T EHEHOI RS Of= 8157| AR GWASH M 22

-RV- C receptor 2 7|52 7K
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[
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&l bronchial epithelial cellof] =7

- CDHR3 variants& RV-C 0f 2J3t 287] H&t9| riskE Z7HAIZ

Am J Respir Crit Care Med 197(5):589-594

Risk factors for RV wheezing illnesses and for
progression from RV wheezing to childhood asthma

RV infection —
wheeze

RV wheeze —
childhood asthma

Genetics: IFIH1 (MDAS),
17q12-21, CDHR3

Genetics: 17q12-21

Atopy: sIgE, eosinophils, atopic dermatitis |

. Airway microbiome: Commensal / pathogen balance ‘

Lung function: 1
resistance

J AllergyClin Immunol Pract 2022;10:673-81

Airway bacteria

* Acute wheezy episodeZ 7l 20t2| hypopharyngeal aspir
atesOll A Moraxella catarrhalis, Streptococcus pneumoniae, and

Haemophilus influenzae®| detection O Z 72,

+ Azithromycin & wheezy episode®| 342 £,

O = AFO

S M9 infant® A airway O pathogenic bacteria®l detectionO|

=S [ later asthma M2 =9 N Engl Med 357(15):1487-1495

Airway bacteria

* Acute wheezy episodeS 7} E! 20t2| hypopharyngeal aspir
atesOll A Moraxella catarrhalis, Streptococcus pneumoniae, and

Haemophilus influenzae®| detection O Z 72,

+ Azithromycin & wheezy episode®| 342 £,

o BZM9 infantO A airway O pathogenic bacteria®| detectionO|

=20

o
later asthma Ha}g'E ‘Lﬁ"%' N Engl ) Med 357(15):1487-1495

Interaction between airway virus and bacteria

« HAQI A0t0A rhinovirus ZHAI0 bacterial pathogen?
detection O 37+ &|0f 9I2.

+ Moraxella catarrhalis and Streptococcus pneumoniae=
asthma exacerbation®| 7| 4%,

+Nasopharyngeal microbiome (Haemophilus influenzae and
Streptococcus) It RSV hospitalization AHO]0f G1230|

O o
eg Hagh Am J Respi Crt Care Med 194(9):1104-1115.

Respiratory bacteria and microbiota
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Major factors influencing asthma risk in young
children suffering from bronchiolitis

Virus infection
+RVtypeC (and A)
Pre-existing 2

airway condition
T helper 2 and 17 polarized

Illness severity
«Severe illness

Treatment
«Early RV wheezing:
systemic corticoseroids

tocontrolaiway infammation
inflammation s

t e bt
and remodeling -

Genetics

~Family history of asthma
oratopy

~Poor antviammanty
Vit spechicr

genes and ingle
nudetide
polymorphisms

Environment
«High exposure to allergens,
tobacco smoke and pollution
+Urban life-style and loss
of environmental biodiverity

Microbiome Diet
« Loss of personal microbial diversity «Lowinn-3 LCPUFA'
+Low in vitamin D

Semin Immunopathol (2020) 42:61-74

Pathogenesis of asthma

Air pollution Allergens Virusses
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Semin Immunopathol (2020) 42:61-74
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Prevention of viral wheeze

RSV Rhinovirus

* Palivizumab

-A humanized monoclonal
antibody against the RSV fusion (F)
protein

BT O], Brd B A dE

BES 71 A0t HEE

-RsVE It 0[50
recurrent wheezing episode S
A2AZ.
- HA O RYEN = X072
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Treatment of viral infection

RSV Rhinovirus
Ribavirin
- not recommanded * Drug (pleconaril, amantadine,
rimantadine)

- not clincial applicable

* Prednisolone

Treatment of rhinovirus

* Prednisolone :

- SATY7R| Q| AL S0 [EH early systemic anti-inflammatory
management 7t M4l SO RtAA T F2 E+US

- 1st RV -induced severe wheezing episodeA| | systemic anti-
inflammatory treatment = subsequent asthma risk (reccurrent
wheezing) & G243 A Z = 9UZ2 HQ

Allergy Clin Immunol 119(3):570-575.
Pediatr Allergy Immunol 24(3):237-243.

Treatment of rhinovirus

* Prednisolone :

- SATY7R| Q| AL S0 [EH early systemic anti-inflammatory
management 7t M4l SO RtAA T F2 E+US

- 1st RV -induced severe wheezing episodeA| | systemic anti-
inflammatory treatment = subsequent asthma risk (reccurrent
wheezing) & G243 A Z = 9UZ2 HQ

Allergy Clin Immunol 119(3):570-575.
Pediatr Allergy Immunol 24(3):237-243.
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Contents 2 Asthma exacerbation
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Respiratory infection associated with asthma exacerbation -HAorslE O3t I 0| V20| B7kstE 71 (9-125)ﬂ+%0||
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* Human metapneumovirus, influenza, parainfluenza, adenovirus, coronavirus,

bocavirus HA|QSHAO] L2 Ul 2 2H0IE
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Respiratory viruses exacerbating asthma Pathogenesis of an RV-induced asthma exacerbation
x ¥
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Severe symptoms Mild or asymptomatic
Influenze virus Influenze virus

+ Envelope medium-sized negative sense RNA viruses ) ) ) . )
+ Infection of influenza virus triggers the release of several immune

cytokines including IFNs, TGF-B, IL-10, and IL-13

+ Prolonged presence of these cytokines in the lungs, especially

¢ Orthomyxoviridae family

+ Four grooups : influenza A, B, C, and D

+ Hemagglutinin (HA) and neuramidase (NA)
- two major surface glycoproteins IL-13, have been associated with asthma exacerbation
- 41 ratio

-16 subtypes of HA (H1-H16) & 9 subtypes of NA (N1-N9)

- Pandemics ( first HIN1 outbreak in 1918, H2N2 in 1957, H3N2 in 1968,

H1N1 in 2009/ killed an estimated 280,000 (157,700-575,400)




Coronavirus (COVID-19) in childhood asthma

+ severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2)
+Family of Coronaviridae and order of Nidovirales
+ 20HHAI2 COVID-190fTHe} B U4 Q32 B,
+ TH2 cytokines It inhaled corticosteroids (ICSs)2| &2 At&

- suppress ACE-2 via downregulation of type | interferon

- SARS-CoV2 7} type | and Il alveolar cellsO %= ACE-2
receptors®| £4} -> proinflammatory cytokines such as IL-6

triggerset

Coronavirus (COVID-19) in adult asthma

* SARS-Cov-2 HECZ QIs) 535 HH0| L3t U SR HAOf
Tzt LIEPLER| Q4O4S.

* SARS-CoV-22 Ief HA0[ oratE ™0 S71OIA| B2,

+  Asthma phenotypes 2 comorbidities 7t SARS-CoV-2 2+ §l&it B
FEEE 2%l 508 a4

+ Th2-high inflammation 2 Th27} %2 &4l 2txto| 9¢l0
BZHO2 SARS-Cov-2 48 3 2% HAZY A¥S

* SARS-Cov-2 4% A 2Xf0|H SY REE|ZAHZO|E (ICS)MQ%
oHMiE

Coronavirus (COVID-19) in adult asthma

ala
Asthmatic patients with positive
PCR for SARS-CoV-2

Previous treatment - °.u5 Biologics ,.';
with SCS Ic TR
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Infection with SARS-CoV-2 No increased risk No increased risk No increased risk
COVID-19 severity Increased risk No increased risk No increased risk
COVID-19 mortality Increased risk No increased risk No increased risk

Eur Respir Rev 2021; 30: 210152

Mycoplamsa pneumonia & childhood asthma
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o 22749 AL-EE AFot meta-analysis
- M.pneumoniae®| 29 Z+¥ (IgG positive) 2t asthma®l risk2t= 247t 915
- M.pneumoniae®| S92 (IgM positive)2t asthma? riskH= §-0|3t

SUAAE EY
Microbial Pathogenesis 155 (2021) 104893

Prevention of asthma exacerbation in

virus infectdion
Flu / CDC ( centers for disease control and prevention)

o HAZ 7HE MES200E Flu vaccinations HOFOF &

il

COvID-19 / CDC

+ CoviD-19 #410] 58
* Moderated-severe asthma, higher risk of getting very sick
from COVID-19

ORI T CATHOUCUNERSTY OF ot
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RSV (respiratory syncytial virus) / CDC (

* RSV infection can cause an asthma attack

Pneumococcal pneumonia/ CDC

¢ Pneumococcal vaciin
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Novel approach of prevention of asthma
exacerbation in respiratory infection
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