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Epidemiological Insights
Human metapneumovirus (HMPV) is a significant respiratory 
pathogen causing upper and lower respiratory tract infections, 
particularly in young children, the elderly, and immunocompromised 
individuals [1]. The HMPV fusion (F) protein is unique among 
paramyxoviruses, as it mediates both attachment and fusion 
without a separate attachment protein. HMPV infections peak 
during late winter and early spring, coinciding with other 
respiratory viruses like RSV and influenza. It occurs early in 
life, with nearly all children infected by age 5, but re-infections 
are common throughout adulthood [2]. 

Emerging epidemiological trends suggest that neuropsychiatric 
complications associated with HMPV may be more frequent in 
populations with pre-existing neurological or psychiatric disorders. 
These groups may experience exacerbation of symptoms or 
increased vulnerability to infection-related cognitive and mood 
disturbances. 

Pathophysiological Mechanisms
HMPV’s interaction with the host immune system is a critical 
area of investigation as a causal factor particularly regarding 
its potential to incite neuroinflammation. The virus is known 
to elicit a robust cytokine response, with elevated levels of 
pro-inflammatory markers like IL-6, TNF-α, and IFN-γ. These 
cytokines can cross the blood-brain barrier, leading to microglial 
activation within the CNS, a process strongly implicated in central 
nervous system (CNS) inflammation and potentially contributing 
to neuropsychiatric symptoms [3].

Additionally, studies highlight the potential role of viral persistence 
in perpetuating neurological damage. Evidence suggests that 
HMPV can disrupt the blood-brain barrier integrity, allowing 
immune mediators and potentially viral components to interact 
with neural tissues. This disruption may lead to astrocytic 
dysfunction, synaptic impairment, and, ultimately, neurological 
symptoms [4].

Moreover, the role of interferons, particularly IFN-λ, has been 
highlighted in modulating the immune response during HMPV 
infection. IFN-λ has been shown to promote antiviral responses 
in the lungs without inducing significant immunopathology, 
suggesting its potential as a therapeutic target for treating HMPV 
infections [5]. Age-related changes in immune response, as seen 
in older adults, may compound the neuroinflammatory effects 
of HMPV. Reduced production of antiviral interferons and a 
shift toward Th2-dominated immune responses have been noted, 
leading to prolonged viral clearance and increased susceptibility 
to CNS damage [6].

Understanding these complex interactions between HMPV and the 
host immune system is crucial for developing effective treatments 
and preventive strategies against the virus’s neuropsychiatric and 
systemic effects.

Neuropsychiatric Manifestations
While HMPV is primarily associated with respiratory infections, 
emerging evidence highlights its potential systemic impact, 
including neuropsychiatric sequelae like encephalitis, seizures, 
and cognitive dysfunction, which have been reported in isolated 
cases of HMPV infection [7].
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Preliminary case reports and small cohort studies suggest an 
association between HMPV and acute encephalopathy, characterized 
by altered mental status, seizures, or focal neurological deficits. These 
manifestations are hypothesized to result from direct viral invasion or 
an exaggerated immune response. Furthermore, neuroinflammatory 
pathways activated by HMPV may overlap with those seen in other 
viral infections, such as influenza and RSV, which are known to cause 
encephalitis [8].

Additionally, there is limited but growing evidence suggesting long-
term neuropsychiatric effects post-HMPV infection, particularly in 
vulnerable populations such as children and the elderly. Cognitive 
impairments, mood disturbances, and neurodevelopmental delays have 
been speculated in post-viral syndromes, though robust epidemiological 
data are lacking.

This highlights the need for further research into the neuropsychiatric 
spectrum of HMPV, with a focus on identifying specific biomarkers 
and risk factors for these complications.

Neuropsychiatric Complications of Human Metapneumovirus 
(HMPV)
Human metapneumovirus (HMPV) is not only a significant respiratory 
pathogen but has also been associated with various neuropsychiatric 
complications. These complications can manifest differently in 
neonates and children compared to adults, particularly those who are 
immunocompromised.

Neonates and Children
In neonates and young children, HMPV infection can lead to 
neuropsychiatric manifestations. Following HMPV infection, some 
children may directly exhibit neurological symptoms such as seizures, 
altered mental status, and irritability [9]. Also, some children may 
experience psychiatric symptoms, including increased anxiety, attention 
deficits, and mood disorders. These changes may be linked to the 
neuroinflammatory processes triggered by the viral infection. The 
long-term neurodevelopmental impact of HMPV in children is an area 
of ongoing research [10]. Studies are needed to determine the extent 
of any lasting neuropsychiatric effects and how they may manifest 
as difficulties in cognitive, motor, and social skills as the child grows

Adults who are Immunocompromised
For adults, particularly those who are immunocompromised, HMPV 
infection can lead to more severe neuropsychiatric complications. The 
immediate aftermath of the infection immunocompromised individuals 
are at a higher risk of developing acute encephalitis following HMPV 
infection [11]. This condition can lead to significant neurological 
deficits and may require intensive medical intervention. In the long run 
there is a potential for cognitive impairment in adults recovering from 
HMPV infections, especially among those with weakened immune 
systems. Cognitive deficits may manifest as problems with memory, 
attention, and executive function. The stress of dealing with a severe 
respiratory illness, combined with the neuroinflammatory response, 
can contribute to multiple psychiatric manifestations. Adults may 
experience exacerbation of pre-existing psychiatric conditions, such as 
depression and anxiety, or new episodes of mood disorders and anxiety 
disorders following HMPV infection [12].

Long-term studies suggest that adults who have experienced severe 
respiratory infections may have an increased risk of developing 
neurodegenerative conditions, such as dementia, later in life. Research 
indicates that ongoing inflammation and immune system dysregulation 
may play a crucial role in the progression of these neurological disorders.

Future Guidelines for Research and Review
The prevention of neuropsychiatric complications associated 
with Human Metapneumovirus (hMPV) requires a multifaceted 
approach that addresses both immediate clinical management and 
long-term strategies. Given the evidence of hMPV’s potential to 
cause neurological alterations, it is crucial to implement guidelines 
that focus on early detection, effective treatment, and public health 
measures.

Early Detection and Screening
Regular screening for neurological symptoms in patients with 
hMPV, especially in vulnerable populations such as children and 
immunocompromised individuals, can facilitate early intervention 
[13]. Implementing cognitive assessments post-infection can help 
identify long-term neuropsychiatric effects, similar to strategies 
used for other viral infections like SARS-CoV-2 [14]. Given the 
high prevalence of HMPV in children and immunocompromised 
adults increased focus on these subgroups on early detection 
and screening would give a positive outcome. Explore potential 
co-infections with SARS-CoV-2 and their compounded 
neuropsychiatric impact.

Treatment Protocols
Development of antiviral therapies that specifically address 
the neuroinflammatory responses associated with hMPV 
could mitigate neurological complications [15]. Providing 
comprehensive supportive care, including psychological support 
and rehabilitation, is essential for patients recovering from hMPV-
related encephalopathy [16].

Public Health Initiatives
Promoting vaccination against hMPV and increasing public 
awareness about its potential neuropsychiatric effects can help 
reduce incidence rates [17]. Increased funding for research into 
the neuropsychiatric impacts of hMPV will enhance understanding 
and inform future prevention strategies.

While these guidelines focus on prevention, it is also important 
to consider that some neuropsychiatric symptoms may arise from 
the broader context of viral infections, including environmental 
stressors and immune responses, which can complicate the clinical 
picture [18].

Conclusion
The neuropsychiatric complications associated with HMPV 
infection highlight the need for comprehensive monitoring and 
management strategies in affected populations, particularly 
in neonates, children, and immunocompromised adults. 
Understanding the complex interplay between respiratory 
infections and neurological health is essential, as it may lead to 
innovative approaches in both treatment and prevention for at-
risk populations. As we move forward, it is imperative to develop 
comprehensive prevention strategies and intervention protocols 
that address these multifaceted challenges, ensuring the well-being 
of affected individuals across all age groups.
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