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Human Metapneumovirus



Human Metapneumovirus (hMPV)

• Anti-sense single-stranded 

RNA virus that belongs to the 

new virus family 

Pneumoviridae

• Pathogenic virus that causes 

respiratory tract infections 

especially among children, 

older adults, and immune-

suppressed patients



Symptoms of hMPV Infection

• Similar to other upper and lower respiratory infection viruses
• Cough, fever, nasal congestion, shortness of breath

• Progression to bronchitis or pneumonia

• Incubation period is 3 to 6 days

• Route of infection 
• Secretions from coughing and sneezing

• Close personal contact, such as touching or shaking hands

• Touching objects or surfaces that have the viruses on them then 
touching the mouth, nose, or eyes



Treatment



Subtype of hMPV – Zoonotic Origin?



Diagnosis of 
hMPV Infections



Rapid Antigen Test

• Immunochromatography test

• Approximately 15 min 
without any special 
requirements

• Low sensitivity (82.3%) with 
low specificity (93.8%) 
compared to RT-PCR assay



Molecular detection methods

• RT-PCR
• 3 ~ 5 h

• 1,000 copies/reaction

• F and N genes

• Widely used for performing 
epidemiological investigation 
of HMPV

• RT-qPCR
• 1 ~ 3 h

• 10 ~ 100 copies/reaction



Nucleic Acid Isothermal Amplification 
Methods

• Loop-mediated isothermal 
amplification
• ~ 1.5 h

• < 10 copies/reaction

• High sensitivity and specificity, 
rapid diagnosis

• High false positive rate, and 
high cost

• No available commercial kit



Nucleic Acid Isothermal Amplification 
Methods

• Recombinase-aided 
amplification
• 15 ~ 30 min

• 100 copies/reaction

• High sensitivity and specificity, 
and rapid diagnosis

• High cost and high positive 
rate

• No available commercial kit



Research Use Only

• Virus isolation
• 3 ~ 4 days or more time

• Gold standard for pathogen 
diagnosis

• High cost and time-
consuming, and low isolation 
rate, complex instruments and 
trained workers

• Metagenomic 
next-generation sequencing 
(mNGS)
• 5 ~ 10 days

• High sensitivity and specificity, 
and rapid diagnosis of 
unknown pathogens

• High cost and time-
consuming



hMPV Diagnosis in Korea

• RV panel 검사를 통한 RT-PCR만 가능
• 신빙조조사 프로그램 없음

• 검사실간 비교평가를 통해서만 외부정도관리 시행중

• Flu, RSV와 같은 신속항원검사 부재

• 연구목적으로 NGS 및 Virus isolation이 가능하나 시행기관을
찾기 어려움

• 임상증상을 통한 의심, RV panel 검사를 통한 확진



대한진단검사정도관리협회 신빙도조사

Respiratory virus
PCR panel



Epidemiology of 
hMPV Infections





법정감염병 제4급감염병



2024 감염병 신고 현황 연보

전체 급성호흡기감염증 중
약 5-10% (6위)



2025년 감염병 표본감시



Current Epidemiology of hMPV in China

Average positive rate of 4.70%



Current Epidemiology of hMPV in China



Detection rates of hMPV
- 2023–24 winter season, Kyoto, Japan



CASCADIA community cohort, Oregon and 
Washington, June 2022–March 2024

306 symptomatic hMPV infection / 3,549 participants
Average of 7.5 cases per 100 persons per year



hMPV and RSV in United States, 2014-
2024

National Respiratory and Enteric Virus Surveillance System



Meteorological Influence of 
hMPV Infections





Suzhou Climate (China)

Köppen climate classification Cfa

Humid subtropical climate

서안 해양성 기후







Dijon Climate (France)

Köppen climate classification Cfb

Oceanic climate

온대 습윤 기후. 온대기후 중 연중 강수가 있는 기후.







Seoul Climate (Republic of Korea )

Köppen climate classification Dwa

Dry-winter humid continental climate

냉대 동계 건조 기후

일부 냉대 습윤 기후(강원도 해안가)

제주도는 온난 습윤 기후



Long-term surveillance in Chung-Ang 
University Hospital (2007 to 2016)



Long-term surveillance in Chung-Ang 
University Hospital (2007 to 2016)
• General characteristics of hMPV

• Fifth-most isolated respiratory virus
• Rhinovirus (15.3%), RSV (14.7%), Adenovirus (11.2%), PIV (7.8%), hMPV (5.4%)

• Half of the hMPV infections occurred between 13 and 20 weeks. 
• April and May

• Distribution of hMPV subtypes
• A2a (44.7%), B1 (23.8%), B2 (21.9%), A2b (1.6%), Mixed genotype infections 

(1.9%), A1 (0.1%)

• hMPV A2a was most frequently isolated and each hMPV subtype 
showed annual predominance every 3–4 years.



Long-term surveillance in Chung-Ang 
University Hospital (2007 to 2016)



Long-term surveillance in Chung-Ang 
University Hospital (2007 to 2016)
• Clinical characteristics of hMPV infections

• 1,275 hMPV positive patients
• Pediatric patient group (94.1%; 1,200/1,275)

• Adult patient group (5.9%; 75/1,275)

• Upper respiratory symptoms such as cough, fever, sputum, and 
rhinorrhea
• Median onset of symptoms - 3 days

• Median length of hospitalization - 5 days

• Pneumonia - Most common clinical diagnosis

• Difference between hMPV subtypes
• No difference in most clinical characteristics, disease severity and laboratory 

findings



Correlation between hMPV incidence 
and meteorological variables

Meteorological variables
Univariate regression analysis Multivariate regression analysis

Coefficient p-value Coefficient p-value

Mean temperature (°C) −0.0644 0.1436 −0.0015 0.1790

Minimum temperature (°C) 0.0253 0.5649

Maximum temperature (°C) 0.0694 0.1148

Diurnal temperature variation (°C) 0.2675 < 0.0001 0.0130 < 0.0001

Ground surface temperature (°C) 0.0736 0.0944 0.0009 0.4390

Rainfall (mm) 0.0366 0.4057

Wind speed (m/s) 0.2024 < 0.0001 0.0195 0.0308

Relative humidity (%) −0.1440 0.0010

Atmosphere pressure (mmHg) −0.1262 0.0040 0.0024 0.0521

Sunshine duration (hour) 0.2656 < 0.0001 0.0457 < 0.0001



hMPV-positive rate and climate 
variables 



Principle component analysis of hMPV 
infections and climatic parameters



Temperature, diurnal temperature variation, 
relative humidity and hMPV infections 



Long-term surveillance in Chung-Ang 
University Hospital (2007 to 2016)
• hMPV subtypes and clinical characteristics

• There were also significant differences between hMPV genotypes 
and clinical characteristics; however, disease severity was not altered 
according to hMPV subtype.

• hMPV subtypes and climate variables
• hMPV infections occurred with a seasonal rhythm

• Association with several climate factors including temperature, 
relative humidity, diurnal temperature variation, wind speed, and 
sunshine duration



Summary



Human Metapneumovirus Infection

• 사람 메타뉴모바이러스는 전세계적으로 흔한 바이러스
• 전체 급성 호흡기감염증의 5-10%를 차지

• 진단은 다중호흡기바이러스 PCR 검사

• 다른 호흡기바이러스와 유사하게 주기성을 보임
• 4-5월 발생률 증가
• 코로나바이러스감염증-19 판데믹 때 9-10월 발생률 증가
• 코로나바이러스감염증-19 판데믹 후 발생양상이 변화
• 7월 초까지 발생률이 유지되는 현상이 관찰됨

• 기후와 발생률의 연관성이 있음
• 온도가 낮을수록, 바람이 셀수록 발생률이 증가하는 추세


