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ABSTRACT :

Respiratory tract infections are commonplace globally, with Human metapneumovirus inflicting about three to 20% of these infections.Clinical symptoms can vary
from a slight respiration infection to excessive contamination wanting ICU guide.Risk elements for excessive infection consist of being younger than 5, older than
sixty five, having persistent coronary heart or lung problems, and being immunosuppressed.There isn't any proof of unique remedies besides supportive care, with
ribavirin and immunoglobulins utilized in a few patients as a remaining inn.Despite neighborhood clusters in January 2025, Indian health authorities document no
full-size surge in HMPV cases; RT-PCR is fundamental for detection, and supportive treatment with promising new remedies is being researched.This overview
emphasizes the pressing requirement for thorough epidemiological studies, quicker vaccine introduction, and extra public focus to efficiently address HMPV's
results in India.

Introduction

The Human Metapneumovirus (HMPV) outbreak began in Beijing, China, in December 2024 and has since spread to multiple countries, suggesting it
can spread widely(1).The global health community must stay alert as there is no evidence of a pandemic, and understanding HMPV is key for tracking,
managing infections, and preventive measures.HMPV was first isolated in 2001 from nasopharyngeal samples of Dutch newborns with upper respiratory
tract infections (URTI).It has become a significant respiratory pathogen causing infections in the upper and lower respiratory tracts, notably affecting
children, the elderly, and immunocompromised individuals(2-3).1t is an enveloped, single-stranded RNA virus in the order Mononegavirales, family
Paramyxoviridae, and subfamily Pneumoviridae.HMPV, measuring 150-200 nanometers and with a genome size of about 13 kilobases, is structurally
and functionally similar to RSV, causing similar symptoms(4).

HMPV reasons 3-10% of respiratory infections worldwide, specially affecting kids, the elderly, and immunocompromised people, with signs various
from mild infection to bronchiolitis and pneumonia.HMPV reasons signs and symptoms from mild respiration contamination to bronchiolitis and
pneumonia, and it's miles the second main motive of respiratory contamination hospitalization in kids underneath five after RSV(5-6).As of January 2025,
India has documented several showed cases of HMPV affecting babies and the elderly, but its epidemiology and scientific functions are nonetheless
underexplored.Most breathing tract infections are due to respiratory syncytial virus, influenza, parainfluenza, coronavirus, and rhinovirus, but many
unknown pathogens might also exist and current assessments have boundaries(7).In 2001, Human metapneumovirus (HMPV) turned into located in
children hospitalized for respiratory infections inside the Netherlands, and this overview covers its epidemiology, symptoms, diagnosis, and treatment(8).

Epidemiology

Human metapneumovirus reasons respiratory infections in all age agencies international and has been present for at the least 66 years, with antibodies
located in samples since 1958.Human metapneumovirus reasons round 15% of respiration ailments in kids, with a zero(9).1% hospitalization charge, and
contributes to a few% of breathing illnesses in adults. HMPV is the second one principal motive of bronchiolitis in toddlers, inflicting 10% of infant
hospitalizations, with 70% desiring respiration help and 5% needing mechanical ventilation(10).Maternally derived antibodies defend toddlers for the
primary 6 months, and then youngsters have better contamination charges and maximum infections are symptomatic in the first 5 years.Most teens have
robust antibody defenses and few signs, however older adults and those with respiration troubles are more likely to get excessive infections.HMPV causes
nine% of grownup breathing infections in hematological malignancies and 6% in lung transplant recipients, with mortality in stem cell transplants starting
from 10-eighty%, encouraged by using neutropenia(11).

HMPV infections usually lead to the outbreak of respiratory in late winter and in the early spring in temperate regions, but the same patterns in the tropical
climate are uncertain, with a outbreak in late spring and summer. In 2018, 14.2 million children were affected worldwide, with HMPV about 10% of


http://www.ijrpr.com/

International Journal of Research Publication and Reviews, Vol (6), Issue (4), April (2025), Page — 8883-8886 8884

infectious infectious infectious residents, causing severe pneumonia and highlighting their role as a nosocomial pathogen, suggesting potentially latent
infections with examples in touching individuals(12).

HMPV generally has a low mortality price, with most people recuperating in weeks, but severe cases can occur in vulnerable companies, displaying
mortality costs of 10% to eighty% in immunocompromised patients.Risk factors for higher mortality encompass steroid therapy, oxygen wishes over 2
liters, mechanical ventilation, the use of bone marrow for transplants, and bacterial coinfections in about seventy three% of HMPV patients.Countries
with limited resources, like India, urgently need better research and strategies to apprehend and address the load of HMPV, especially for the duration of
the 2024/2025 outbreak.(13)

In India

Human Metapneumovirus (HMPV) has probably existed in India for years, however its detection has been restrained due to insufficient checking out and
recognition.Cases are uncommon and can be misdiagnosed as different respiration infections, but advanced diagnostic gear and surveillance with the aid
of ICMR and IDSP have helped become aware of extra cases.In January 2025, India stated showed cases of HMPV in Bengaluru: a 3-month-old girl and
an 8-month-old boy, both hospitalized with bronchopneumonia(14). A observe in Pondicherry found about 2.5% of children underneath five with acute
respiration infections (ARIs) examined effective for HMPV, similar to worldwide prevalence rates.The Indian government has improved surveillance of
HMPV, with health government monitoring its move and emphasizing no want for alarm, as India is prepared to handle respiratory infections.HMPV
infections normally peak in wintry weather and spring international, with India's wet season also growing prevalence; similar COVID-19 preventive
measures like hygiene and respiration etiquette ought to be carried out(15).

Human metapneumovirus

Human Metapneumovirus (HMPV) is an enveloped, nonsegmented poor-experience single-stranded RNA virus in the Pneumoviridae circle of relatives,
similar to RSV but lacking NS1 and NS2 genes with extraordinary gene orders.HMPV is classified under Metapneumovirus, RSV as Orthopneumovirus,
and they will proportion partial cross-immunity, with HMPV subtyped into businesses A and B(16). Multiple genotypes can occur in a scourge, with
comparable traces observed in one of a kind locations and times, indicating feasible viral stream; subtype B may also motive extra intense infection than
subtype A, but that is debated.Genotype A in particular causes pneumonia and hypoxia, even as genotype B is related to bronchiolitis; adults are often
sero-tremendous by way of age 12, main to epidemic outbreaks and capability pandemics from mutations(17).

Pathogenesis

The G protein of HMPV interacts with the Alpha-V-beta-1 integrin receptor in respiratory cells, permitting the F protein to fuse the virus with the host
mobile and release viral additives, leading to syncytium formation.Nucleocapsids form after transcription, emerge as a part of virions that bud from
mobile membranes, while inflamed cells trigger infection, inflicting breathing symptoms like extra mucus and bronchial sensitivity. Transmission occurs
via near contact with secretions and surfaces, requiring droplet precautions and at the least 6 toes of distance, with an incubation of 4 to nine days and
infectiousness from day 2 to fourteen(18-19).

Clinical symptoms

. upper respiratory tract symptoms in adults
e  Trachea-laryngomalacia

. Neuro-muscular Disorder

e chronic cardio-respiratory co-morbidity (such as COPD, Asthma, cancer)
. Rhinitis

. Pharyngitis

. Conjunctivitis

e  Otitis Media

. Bronchiolitis

e Pneumonia

e  Shortness of breath

e  tachypnea

o fever
. hypoxia
Diagnosis

RT-PCR on respiratory secretions is the most touchy way to diagnose HMPV, available in a multiplex PCR panel that may locate co-infections with other
pathogens.Viral cultures are declining because of decrease sensitivity (68% vs. PCR) and difficulty, with numerous cell traces used for HMPV isolation,
however monoclonal antibodies can enhance detection performance(20-21).
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Treatment approach

There isn't any antiviral remedy for HMPV contamination; care includes relaxation, hydration, corticosteroids, and in excessive instances, mechanical air
flow and oxygen remedy.Emerging remedies, such as Ribavirin and intravenous immunoglobulin, show ability in opposition to HMPV infection, however
their efficacy isn't but conclusively proven or formally accredited(22).Innovative therapies like RNA interference and fusion inhibitors are being studied
for HMPV infection, showing promise in animal fashions but requiring extra studies for human safety and efficacy.There isn't any vaccine for HMPV
but, however research is ongoing, and an Al-guided engineered vaccine indicates promise in preclinical research for future prevention(23-24).

Conclusion

India's experience with respiratory infection AIDS in HMPV management, but success requires cross -border efforts, research in research, better testing,
and increased monitoring and diagnosis, especially in rural areas. Increased understanding of HMPV and interdisciplinary research in virology,
immunology, epidemology, is particularly essential. To deal with HMPV, LMICs like India require better data and resources to address its impact on
older adults, highlighting the importance of data sharing and monitoring systems.
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