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Respiratory Virus
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Cold, Flu, and Respiratory Virus

• Cold
• ‘cald’: 차가운 (고대영어)

• ‘kaldaz’: 차갑게하다  (게르만어)

• ‘kalt’: 차가운 (독일어)

• Flu
• ‘influentia’: 영향

• L’influenza degli astir: 별의 영향→ 신체 건강 

• Influenza (of cold) → ”Flu”

• 감기: Common cold, catch a cold etc. → Infection of Respiratory Virus

https://www.hopkinsmedicine.org/news/newsroom/news
-releases/2025/01/know-your-respiratory-virus-enemies-

this-season
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Respiratory Virus and Transmission

Nat Rev Microbiol 19, 528–545 (2021) 5

•R₀ = 2라면 → 1명이 2명을 감염시킴 → 전파 확산
•R₀ < 1이면 → 감염이 자연적으로 소멸함
•R₀ > 1이면 → 유행 가능성 있음

Household SAR (Secondary Attack Rate) 
= 가정 내에서 첫 번째 감염자로부터 같은 공간에 있는 가족 구성원에게 2차 감염이 발생한 비율



Rhinovirus

Morelli et al. Respiratory Research (2025) 26:120 6



Most Common Pathogen, Wheeze

Morelli et al. Respiratory Research (2025) 26:120 7



Influenza virus 

• 외피 RNA 바이러스

• Influenza A: H1-18 + N1-11 아형

• Influenza B: B/Victoria, B/Yamagata

• Transmission: Droplet, air borne

• Tx: Oseltamivir, Peramivir, Baloxavir

WHO, CDC 8

2010~2024
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Respiratory Syncytial Virus, RSV

• Pneumoviridae 과 Mononegavirales 목
Orthopneumovirus속

• 단일가닥 비분절 음성센스 RNA 바이러스

• 바이러스 진입과 함께 합포체 (syncytium)을 형성

• RSV A, RSV B subtype

Vaccines 2023, 11(2), 382 10



RSV - Disease Burden 

Lancet Respir Med 2024;12:822-36 11



CDC 12



Adenovirus

• Adenoviridae

• Subtype: A~G 

→ 116+ more genetic mutation

• All year, all ages
• Pediatric: 5~10%

• Adults: 1~4%

• Used as vectors in genetic Tx

Viruses 2024, 16, 1094. 13



J Korean Med Sci. 2024 Jan 29;39(4):e38 14



Metapneumovirus

• Found in 2001

• Paramyxoviridae, Pneumovirinae, Metapneumovirus 속

• Droplet transmission

• Usually in child and older age 
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Infection, Genetics and Evolution 131 (2025) 16



Lancet Healthy Longev 2025; 6: 100679 17



HMPV Hospitalization Risks/10K

Lancet Healthy Longev 2025; 6: 100679 18



Parainfluenza virus

• Found in 1955

• Mononegavirales 목 Paramyxoviridae 과

• HPIV1, HPIV2, HPIV3, HPIV4의 네 가지 유형

• Upper RTI usually

• Lower RTI in some cases → < 5-year-old/older age/immunocompromised 

• HPIV3 →생후초기, HPIV1/2 2~6세 사이 감염

19



J Korean Med Sci. 2022 Jul 18;37(28) 20



Coronavirus
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항목 일반 코로나바이러스 (Human CoVs) SARS-CoV-2 (코로나19 바이러스)

정의 주로 감기 유사 증상을 유발
COVID-19를 유발하는 특수한 Betacor
onavirus

대표 바이러스
HCoV-229E, HCoV-NL63 (Alphacoronavirus) HCoV-OC4
3, HCoV-HKU1 (Beta)

SARS-CoV-2 (2019-nCoV)

분류 Alphacoronavirus 또는 Beta coronavirus Beta coronavirus

감염 특성 상기도 감염 중심, 감기 유사한 경증 증상 상·하기도 감염 모두, 고령자 중증 위험

세포 수용체 229E: APN, NL63: ACE2 등 다양 ACE2 수용체

변이 특성 돌연변이 빈도 낮음
돌연변이 매우 잦음 (Alpha, Delta, Omi
cron 등)

면역 회피 및 반응 면역 반응 경미, 후유증 거의 없음 면역 회피 능력 강화, 항체 회피

임상 양상 콧물, 기침, 인후통 등 경증
발열, 기침, 호흡곤란, 무증상 감염도 많
음
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Bocavirus

• 2005 첫 분리

• Parvovirus

• HBoV 1,2,3,4

Microorganisms 2023, 11(5), 1243 23



The Lancet Regional Health - Americas 2024;29: 100647 24
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Viral Infection and Asthma
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How Respiratory Viruses Impact Asthma?

• Triggering Exacerbations

: Major cause of asthma exacerbations

• Inflammation and Mucus

• Increased Susceptibility
: People with asthma may have altered immune responses and a compromised 
airway barrier

• Potential for Long-Term Impact
: Early childhood infections with viruses like RSV and rhinovirus can be associated 
with developing asthma later in life.
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Viral Infection and Asthma
1) Early-life Exposure
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Front. Pediatr., 02 August 2024 30
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Birth Cohorts and Viral Exposure

• COAST (Childhood Origins of Asthma)

• COPSAC (Copenhagen Prospective Study on Asthma in Childhood
• Most powerful predictor of “pediatric asthma” 

• by wheeze RV infection

• Inducing T2 inflammation → increased IL-22/IL-33

• Allergic sensitization → Atopic asthma

• Loss of innate immunity of airway epithelial cells to RV in asthma patients 
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Birth Cohorts and Viral Exposure

• COAST (Childhood Origins of Asthma)

• COPSAC (Copenhagen Prospective Study on Asthma in Childhood
• Most common pathogen of Asthma AE (~70%)

• By inducing airway hyperresponsiveness → airway inflammation 

• RV-C receptor → CDHR3 mutation (rs6967330)

• Aggravated by air pollution, smoking exposure, NO2, and O3

• Co-infection with bacteria 
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Virus infection → Development of Asthma

J Allergy Clin Immunol. 2003; 111:66–71 34



RV → Preschool wheeze →↓FEV1

J Allergy Clin Immunol. 2011; 128:532. 35



Everyone? No, someone is weak

• 17q21 locus
• RV infection → ORMLD3, GSDMB, IKZF3 

• CDHR3 (Cadherin-related family member 3)
• rs6967330 → Severe AE pediatric asthma

• RV 결합 증가, RV 관련 호흡기질환 중증도 증가

• STAT4, JAK2, MX1, DDX58

Ann Allergy Asthma Immunol 123 (2019)
N Engl J Med 2013;368:1398-407.
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N Engl J Med 2013;368:1398-407. 37

Study Population: COAST/COPSAC
Methods: 17q21 genotypes in RV/RSV wheezing illness vs. unstimulated 



17q21 locus variant is only in RV wheezing

38
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RSV

Lancet. 2023 May 20;401(10389):1669-1680 40
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RSV during infancy → Non-atopic Asthma
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The Earlier, the Riskier

Lancet. 2023 May 20;401(10389):1669-1680 43



Metapneumovirus is also asthma risk factor

ERJ Open Res 2024; 10: 00832-2023 44

Original cohort: 2006~2012

Follow-up at school age: 2017~2019 (7~10 yrs after)

St Olavs Hospital (Trondheim, Norway)



Metapneumovirus

ERJ Open Res 2024; 10: 00832-2023 45



Adenovirus, Coronavirus, Bocavirus, Parainfluenza virus

• Acute wheezing (+) in some cases

• Not associated long term development, YET
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Viral Infection and Asthma
2) Exacerbation
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Allergy 66 (2011) 458–468 48



Asthma AE in Pediatrics

J Med Virol. 2024;96:e29876. 49



Asthma AE in Pediatrics

J Med Virol. 2024;96:e29876. 50



Asthma AE in Pediatrics

J Med Virol. 2024;96:e29876. 51



Asthma AE in Pediatrics

J Med Virol. 2024;96:e29876. 52



Insight from COPD data

Tuberc Respir Dis 2025;88:292-302 53



Insight from COPD data

Tuberc Respir Dis 2025;88:292-302 54



Insight from SARI data

Tuberc Respir Dis 2025;88:610-613 55



Prediction by using Respiratory Virus Detection Rate

Journal of Asthma and Allergy 2024:17 783–789 56



Viral Infection and Asthma
3) Immunologic Landscape
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Viral infection led to epithelial damage

Int. J. Mol. Sci. 2022, 23(17), 9914 58



Increased Alarmin and T2 immune reaction

Immunology, 161: 83-93. 59



Examples of RV

Immunol Allergy Clin North Am. 2019 Aug;39(3):335-
344.

60



Decreased Type 1 IFN in Asthma (non-T2)

Nature Reviews Immunology 2015 61



Decreased Type 1 IFN in Asthma (Non-T2)

Trends in Microbiology, Volume 29, Issue 11, 973 - 982 62

Persistent Infections



Not always in same ways…

Allergy 2023 63



Viral Infection and Asthma
4) Seasonality
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Single center study 

AAIR 2017 November;9(6):491-498 65



Seasonality of Causative Pathogen in Korea

An et al. BMC Pulmonary Medicine (2024) 24:474 66



Common Respiratory Viruses in Korea

Respirology. 2024 Nov;29(11):985-993 67



What should we do?
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ICS and Asthma 

Respirology. 2021 Jun 26;26(8):812–815 69



Eur Respir J 2021; 57: 2002226 70



Biologics, Virus, and Asthma AE

Curr Opin Pulm Med 2024, 30:287–293 71



In near future, we hope…

Lancet Infect Dis 2017; 17: e320–26 72



Summary
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Summarized Tables
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Seasonality Virus Evidence Key Findings

All Year Virus

Rhinovirus Very strong 
영유아기 wheezing 동반 감염이 향후 천식의 가장 강력한 예측인자. 
알레르기 감작 동반 시 위험 증가.

Adenovirus Limited 
중증 호흡기 감염 및 wheezing과 일부 연관, 장기적 천식 위험은 불확
실.

Winter Virus

Influenza Limited/Unclear 
3세 미만에서 wheezing 유발, 팬데믹 H1N1은 합병증 위험↑. 
장기적 천식 발생과의 직접적 연관성은 명확하지 않음.

RSV Strong 중증 감염(입원 필요) 후 천식 및 반복적 wheezing 위험 증가.

Coronavirus Not supported 최근 연구에서 천식 발생 위험 증가 근거 없음.

Spring/Summer/Fall

Parainfluenza Limited 급성 wheezing 원인, 장기적 천식 위험 근거 부족.

Bocavirus Moderate/Limited 일부 연구에서 위험 증가 보고, 근거 제한적.

Metapneumovirus Moderate/Emerging RSV, rhinovirus와 유사하게 천식 위험 증가 보고.



Front. Allergy, 22 July 2021 75



Respiratory virus: It ain’t over. 

76

It ain’t over = “아직 끝나지 않았다”, ＂끝난게 아니다”, “이제 시작일 뿐이다”



Thank you
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