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Abstract

The COVID-19 pandemic has presented a diverse range of neuropsychiatric issues,
prompting concerns regarding its ability to induce mental health disorders in individuals
who previously had no psychiatric conditions. Numerous studies have investigated the direct
psychological consequences of infection and societal upheaval; however, an intriguing
hypothesis has arisen: COVID-19 may serve as a multifactorial trigger that activates
dormant psychiatric vulnerabilities. These susceptibilities could arise from genetic,
epigenetic, or neurobiological factors that remain asymptomatic until provoked by external
stressors. This narrative review examines how SARS-CoV-2 infection, extended periods of
social isolation, collective trauma experiences, and immune responses following vaccination
might interact to disturb mental stability. We discuss mechanisms such as neuroinflammation,
dysregulation of the hypothalamic-pituitary-adrenal axis, and stress-related changes at the
epigenetic level as potential pathways leading to the onset of psychiatric symptoms.

Furthermore, we investigate whether mild and transient neuropsychiatric manifestations
post-COVID-19 vaccination indicate biological processes at play or are merely reactions to
psychogenic stress occurring coincidentally. By synthesizing current clinical insights with
theoretical frameworks, we suggest that COVID-19 operates as a "multi-trigger agent"
capable of revealing or hastening psychiatric disturbances in susceptible individuals.

Acknowledging this dynamic presents significant opportunities for early detection strategies,

focused interventions tailored for those affected by these challenges during the pandemic era.

Keywords: COVID-19, neuropsychiatric disorders, latent psychiatric vulnerability,
inflammation, mental health, post-pandemic stress, vaccine-related symptoms, psychosocial
stress, neuroinflammation, SARS-CoV-2.

Introduction

The coronavirus disease 2019 (COVID-19), which is caused by the severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2), has transformed from a worldwide health
emergency into a complex biomedical and psychosocial issue. In addition to its effects on the
lungs, COVID-19 exhibits neurotropic and neuroinflammatory characteristics that raise
significant concerns regarding its influence on mental health trajectories [1,2]
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Recent research indicates a notable rise in psychiatric disorders-such as anxiety, depression,
post-traumatic stress disorder (PTSD), and even psychosis-following COVID-19 infection
along with social stressors related to the pandemic [3,4]. While some individuals reported
only temporary symptoms, others faced ongoing or serious psychiatric conditions. This
situation has led to scientific investigations aimed at determining whether COVID-19 simply
triggers new mental illnesses or if it activates existing latent psychiatric vulnerabilities.

Latent psychiatric disorders are defined as underlying predispositions-whether genetic,
epigenetic, or neurochemical-that remain asymptomatic until they are provoked by
environmental or biological pressures [5]. With respect to COVID-19, these provocations
may comprise the neurological effects of viral infections; experiences of isolation during
lockdown measures; and immune reactions resulting from vaccination efforts [6,7]

This narrative review aims to compile emerging evidence regarding how COVID-19 might
act as a catalyst for activating dormant neuropsychiatric conditions. We will explore
pathophysiological mechanisms alongside psychosocial factors such as post-vaccination
responses while integrating models that elucidate the increase in mental health issues
observed after the pandemic.

Pathophysiology of COVID-19 and the Brain

The neuropsychiatric effects associated with COVID-19 can be partially explained by the
virus's ability to influence the central nervous system (CNS) through both direct and indirect
routes. SARS-CoV-2 gains entry into host cells via angiotensin-converting enzyme 2 (ACE2)
receptors, which are present not only in lung tissues but also within neurons and glial cells,
facilitating potential neuroinvasion [8,9].

Upon entering the CNS, the virus can trigger a series of inflammatory reactions that lead to
disruptions in the blood-brain barrier (BBB), activation of microglia, and neuroinflammation-
mechanisms linked to psychiatric conditions such as depression, anxiety disorders, and
psychosis [10,11].

Furthermore, systemic release of cytokines during COVID-19 infections-often referred to as a
"cytokine storm"-can elevate levels of interleukin-6 (IL-6), tumor necrosis factor-alpha
(TNF-a), along with other pro-inflammatory substances known to impact neurotransmitter
systems notably affecting serotonin and dopamine pathways [12,13]. These alterations may
act as biological triggers for individuals predisposed to underlying neuropsychiatric issues.

In addition to this inflammation-related damage, severe cases of COVID-19 may experience
hypoxia and coagulopathy that worsen cerebral hypoperfusion alongside microvascular injury.
This exacerbation contributes further towards acute or chronic cognitive impairments as well
as emotional dysregulation outcomes related to neurological health concerns arising from
infection severity [14].

Latent Vulnerabilities and Psychological Predisposition
Psychiatric disorders frequently arise from the intricate interaction between genetic factors,
neurodevelopmental changes, and environmental pressures. These underlying vulnerabilities
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can remain unexpressed until provoked by a significant external trigger such as a viral illness,
psychological trauma, or sustained systemic inflammation [15].

In relation to COVID-19, individuals with pre-existing psychiatric risks-such as a family
background of mood disorders or previous experiences of depression or anxiety-may exhibit
increased susceptibility to psychiatric decompensation post-infection. Research indicates that
the relationship between pro-inflammatory cytokines and stress-related neural pathways may
heighten the response of the hypothalamic-pituitary-adrenal (HPA) axis, which in turn
disrupts emotional regulation and facilitates the development of mood disorders [16,17].

Additionally, epigenetic alterations like DNA methylation affecting genes involved in stress
regulation (for instance NR3C1 and FKBPS5) could render certain individuals more prone to
intense emotional responses when faced with COVID-19 related stressors [18]. This
observation corresponds with the diathesis-stress model where biological vulnerability
interacts with external challenges leading to mental health issues.

Significantly, the onset of neuropsychiatric symptoms in those who were previously
asymptomatic suggests that COVID-19 might act as an environmental catalyst that activates
dormant pathways within vulnerable brains. This idea is corroborated by research connecting
viral infections to subsequent occurrences of schizophrenia, bipolar disorder, and major
depressive episodes [19,20].

Latent Vulnerabilities and Psychological Predisposition

Psychiatric conditions frequently arise from the intricate interactions between genetic factors,
neurodevelopmental changes, and environmental influences. These underlying vulnerabilities
may remain unrecognized until activated by a significant external event such as a viral
infection, psychosocial trauma, or extended systemic inflammation [15].

In relation to COVID-19, individuals possessing inherent psychiatric risks-such as a familial
background of mood disorders or previous experiences with depression or anxiety-may
experience greater susceptibility to psychiatric instability following infection. Research has
shown that the interplay between proinflammatory cytokines and stress-related neural
pathways can intensify the response of the hypothalamic-pituitary-adrenal (HPA) axis,
leading to impaired emotional regulation and an increased likelithood of mood disorders
manifesting [16,17].

Moreover, epigenetic alterations like DNA methylation in stress-regulating genes (for
instance, NR3C1 and FKBP5) could make individuals more emotionally reactive when facing
stressors related to COVID-19 [18]. This concept aligns with the diathesis-stress model
which posits that biological predispositions interact with external pressures to trigger mental
health issues.

Crucially, the appearance of neuropsychiatric symptoms in those who were previously
asymptomatic suggests that COVID-19 might act as an environmental catalyst that activates
dormant neural pathways in vulnerable individuals. Evidence supporting this idea includes
studies associating viral infections with subsequent occurrences of schizophrenia, bipolar
disorder, and major depressive episodes [19,20].As outlined in Table 1, various biological
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and environmental factors—such as direct invasion of the central nervous system (CNS),
dysregulation of cytokines, feelings of social isolation, and immune responses related to
vaccines—could play a role in the development of neuropsychiatric disorders following
COVID-19.Neuroinflammation is increasingly acknowledged as a key factor contributing to
psychiatric symptoms observed post-COVID-19. This phenomenon entails the disruption of
proinflammatory cytokine levels, interference with monoaminergic neurotransmission, and
heightened oxidative stress within the central nervous system. Importantly, specific B-
carboline alkaloids—such as harmine and harmaline—have been identified as modulators of
these neuroinflammatory pathways by influencing serotonergic and GABAergic systems.
This indicates a potential mechanistic connection between neuropsychiatric responses
triggered by viral infections and neuromodulation facilitated by phytochemicals, thereby
providing insights into susceptibility and resilience regarding mental health issues following
COVID-19 [1,2].

Table 1: Mechanisms of Latent Neuropsychiatric Activation Following COVID-19

Trigger Mechanism of Action Clinical Neuropsychiatric | Key
Outcomes References

SARS-CoV-2 Infection | Neurotropic invasion through ACE2 |Psychosis, cognitive | [1,8,10,12]

— Disruption of the blood-brain|dysfunction, agitation,

barrier — Activation of microglia insomnia
Neuroinflammatory Cytokine storm (elevated IL-6, TNF-a)) | Major depression, suicidal |[10,12,14,16]
Response — Dysregulation of the HPA axis — |thoughts, = symptoms  of

Imbalance in  serotonin/dopamine | bipolar disorder

levels
Social  Isolation = & |Hyperactivation of the amygdala and |PTSD, anxiety disorders, |[3,21,22,24]
Quarantine hypoactivity in the prefrontal cortex — | increased substance use, self-

Mood swings and feelings of|harming behaviors

loneliness
COVID-19 Vaccination | Cytokine release triggered by immune | Mood variations, acute stress |[7,27,29,30]
(in at-risk populations) |response + psychogenic stress — |responses, infrequent

Epigenetic activation processes psychotic episodes
Latent Changes in methylation patterns of|Development of  major|[5,16,17,18]
Genetic/Epigenetic NR3C1 and FKBP5 genes — |depressive disorder and
Vulnerabilities Heightened sensitivity to stressors schizophrenia symptoms
Media  Exposure & |Induction of suggestibility and fear |Panic attacks; obsessions |[26,29,30]
Health Anxiety dissemination — Somatic complaints | related to health;

and conversion symptoms somatoform disorders
Grief, Loss and | Prolonged exposure to stressors — [ Chronic anxiety; insomnia;|[21,22,25]
Economic Instability Allostatic  load exacerbation — |emotional dysregulation

Disorders related to anxiety and

depression

Isolation, Fear, and Social Stressors

In addition to the biological effects of SARS-CoV-2 infection, the COVID-19 pandemic has
caused significant social upheaval. This includes quarantine measures, increased social
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isolation, economic uncertainty, and widespread fear-each factor contributing to a growing
mental health crisis worldwide [21].

Research indicates that extended periods of isolation coupled with diminished access to social
support can markedly heighten the risks for depression, anxiety disorders, suicidal thoughts,
and substance use issues [22,23]. Certain groups-such as adolescents, older adults, and those
with existing mental health conditions-are particularly vulnerable due to their lower resilience
levels and heightened psychosocial stress.

Social stressors linked to factors like uncertainty about the future or experiences of loss and
stigma may trigger circuits in the limbic system (including areas such as the amygdala and
hippocampus) that are crucial for emotional regulation. This activation can worsen
psychiatric susceptibility. Neuroimaging research has shown that individuals facing chronic
stress exhibit heightened activity in the amygdala along with decreased connectivity between
prefrontal regions involved in executive function-a change correlated with mood instability
and difficulties in decision-making [24,25].

Additionally, fears surrounding illness transmission, bereavement, financial hardship, and
misleading information from media outlets contribute significantly to collective trauma-a
phenomenon increasingly acknowledged as influencing widespread psychological distress
during global emergencies [26].

These psychosocial factors may interact synergistically with biological processes leading to
unmasked psychiatric conditions; this interaction complicates efforts to establish clear causal
relationships regarding post-COVID mental health challenges.

Post-Vaccine Neuropsychiatric Symptoms: Coincidence or Trigger?

While COVID-19 vaccines have played a crucial role in lessening disease severity and
mortality, there are emerging concerns regarding potential neuropsychiatric side effects
following vaccination. Although these occurrences are infrequent, a limited number of case
reports and observational studies indicate that some individuals may experience the onset or
worsening of psychiatric symptoms such as anxiety, depression, insomnia, and even
psychosis shortly after receiving the vaccine [27,28].The interplay between biological
inflammation and psychosocial stressors could significantly contribute to the emergence of
psychiatric symptoms following COVID-19. This relationship is visually represented in
Figure 1, which demonstrates how both viral and emotional stressors intersect to induce
neuroinflammation and compromise mental health.

The specific mechanisms behind these reactions remain largely speculative. One hypothesis
suggests an exaggerated immune response could be involved-especially in those who are
more sensitive to systemic inflammation. The release of cytokines induced by the vaccine
might temporarily influence brain function through alterations in neurotransmitter activity or
changes in blood-brain barrier permeability [29]. For individuals with genetic or epigenetic
predispositions, such immunological shifts might activate previously dormant
neuropsychiatric pathways.
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Another possible explanation centers on psychogenic responses linked to vaccine-related
anxiety or needle phobia; this can lead to acute stress reactions or conversion disorders
among susceptible people [30]. Furthermore, heightened media focus on adverse event
reports may amplify psychological suggestibility and result in temporary functional issues or
somatoform presentations.

Overlapping Triggers of Post-COVID-19 Psychiatric Vulnerability

1 2
SARS-CoV-2 Psychosocial
Infection Stressors

Social and emotional
burdens

Direct viral and
inflammatory effects

A8

Neuro-
Inflammation &
Stress

Combined biological
and emotional impact

Figure 1. A conceptual illustration depicting the interconnected factors leading to psychiatric
vulnerability after COVID-19. The infection caused by SARS-CoV-2 triggers direct
biological inflammation, and concurrently, psychosocial stressors introduce additional
emotional strain—resulting in neuroinflammation and a decline in mental health driven by
stress.

Despite ongoing apprehensions about these effects, extensive population-based research has
not established a causal relationship between COVID-19 vaccinations and severe psychiatric
conditions. A recent study conducted within a South Korean cohort consisting of over 4
million participants found no significant rise in clinical depression or anxiety post-
vaccination; however, mild transient symptoms were noted occasionally [31].

In conclusion, while vaccines are predominantly safe and advantageous for public health
outcomes it remains essential to monitor any potential neuropsychiatric impacts closely-
particularly among high-risk populations-to bolster confidence in vaccination efforts and
facilitate timely clinical interventions.

Integrated Hypothesis: COVID-19 as a Multi-Trigger Agent

The interplay of biological, psychological, and social elements during the COVID-19
pandemic indicates that its effects on mental health cannot be linked to a singular cause. We
propose an integrated hypothesis suggesting that SARS-CoV-2 acts as a "multi-trigger
agent," which has the potential to activate underlying psychiatric vulnerabilities through
interconnected neuroinflammatory, psychosocial, and immunological pathways [32,33].The
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intricate nature of neuropsychiatric effects resulting from COVID-19 indicates that various
factors may play a role, functioning through different mechanisms. Table 2 offers a
comparative overview of the clinical manifestations linked to each significant factor—namely
infection, isolation, vaccination, and cumulative stress—emphasizing the differences in onset
.timing, duration, and symptom characteristics as reported in existing research

Table 2: Comparative Summary of Neuropsychiatric Manifestations Post-COVID-19 by

Trigger Type
Trigger Type |Common Neuropsychiatric | Onset Timing Duration Supporting
Symptoms Evidence
SARS-CoV-2 Delirium, hallucinations, mood |Acute or subacute|May persist for|[1,3,10,12]
Infection disorders (days—weeks) over 6 months
Social Isolation |Depression, anxiety, suicidal | Gradual (weeks—|Chronic if | [3,21,22]
thoughts months) unresolved
Vaccination Insomnia, anxiety, transient | Immediate to a few | Mostly self-{[7,27,30]
(rare cases) psychosis days limited
Combined Stress | Emotional  instability,  panic | Variable Prolonged or|[24,25,33]
Load attacks, executive dysfunction recurrent

From a biological standpoint, direct invasion of the central nervous system by the virus
combined with systemic inflammation may disrupt neural stability. Psychosocial factors such
as extended periods of isolation, grief experiences, and widespread anxiety can significantly
modify stress-response systems along with emotional regulation capabilities. On an
immunological level, while vaccine-induced cytokine responses are generally brief in nature,
they could influence sensitive neurocircuits in individuals who are predisposed. The overall
accumulation of stress from these areas might overwhelm psychological resilience and
epigenetically increase susceptibility to psychiatric disorders [34].

This framework corresponds with the “three-hit” theory prevalent in neurodevelopmental
psychiatry; here early-life vulnerability is considered the first hit followed by environmental
stressors representing the second hit-culminating in biological challenges like infections or
inflammatory responses being regarded as third hits leading to illness [35]. Within this
paradigm contextually relevant to COVID-19 it may serve as that critical final blow tipping
individuals towards noticeable psychiatric symptoms.

Recognizing COVID-19's role as a multi-trigger phenomenon carries important clinical
significance. It emphasizes establishing personalized mental health evaluations especially for
those already known to have psychiatric conditions while also underlining necessity for
vigilance regarding both infected persons and vaccinated populations concerning early
indications of neuropsychiatric issues.

The onset and length of neuropsychiatric symptoms differ based on the underlying cause. For
instance, viral infections can result in prolonged psychiatric issues, whereas cases linked to
vaccines are generally short-lived and self-resolving. Figure 2 provides a visual
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representation of the estimated timeline for symptoms associated with each COVID-19-
related trigger.

Timeline of Neuropsychiatric Symptoms Following COVID-19-Related
Triggers

Combined Stress Load
Panic attacks, cognitive issues

recurrent or prolonged /"

@ Variable
Vaccination (rare cases) £
Insomnia, anxiety, rare psychosis [azal . 0-7 days
self-limited
Social Isolation [
o) @® Weeksto
Anxiety, depression, suicidal LRI months

thoughts chronic if unresolved

Infection (SARS-CoV-2)

Psychosis, delirium, mood
disorders can last =6 months

@ Days to weeks

@

Figure 2. Timeline depicting the emergence of neuropsychiatric symptoms in response to
different COVID-19-related factors. This illustration shows the estimated onset and duration
of symptoms associated with infection, social isolation, vaccination (in infrequent
.nstances)and cumulative stress exposure.

Limitations of Current Evidence

While the volume of research connecting COVID-19 to neuropsychiatric effects is increasing,
several limitations hinder our ability to establish clear causal relationships. A significant
number of existing studies are retrospective, cross-sectional in nature, or reliant on electronic
health records. These approaches may lead to diagnostic misclassification and often lack
details regarding confounding factors such as prior mental health conditions or psychosocial
stressors [36,37].

There is a scarcity of longitudinal studies that include pre-pandemic baselines, which
complicates the task of distinguishing between vulnerabilities that existed before the
pandemic and new disorders triggered by it. Moreover, short follow-up periods frequently
employed in these investigations leave us with an incomplete understanding of the long-term
psychiatric consequences associated with COVID-19 infection or vaccination [38].

Another critical limitation pertains to the diversity within study populations. Differences in
age groups, socioeconomic backgrounds, comorbidities, and access to healthcare can
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introduce biases that diminish generalizability across findings. Additionally, only a limited
number of studies have utilized neuroimaging techniques or biomarker assessments for
corroborating psychiatric outcomes against objective physiological indicators [39].

Furthermore, there is an absence of comprehensive frameworks capable of assessing multiple
dimensions-biological, psychological and social-concurrently. The inclination towards
examining individual variables might neglect essential interactions contributing to
neuropsychiatric susceptibility.

Finally, the underreporting observed concerning post-vaccination neuropsychiatric effects
could be indicative not just of real symptom absence but also reflect social desirability bias or
insufficient recognition from clinicians; this underscores the importance for enhanced
surveillance efforts and transparent scientific investigation [40].

Conclusion

The COVID-19 pandemic has revealed a intricate array of neuropsychiatric consequences
that go beyond the direct impacts of the viral infection. This narrative review underscores the
likelihood that COVID-19 may act as a multifaceted trigger-through biological,
psychological, and immunological pathways-for activating pre-existing psychiatric disorders
in vulnerable individuals.

The interplay between neuroinflammation, social isolation, anxiety, and immune response
creates a distinct stress environment capable of overwhelming mental resilience and exposing
latent vulnerabilities. Although many people recover without enduring neuropsychiatric
effects, a notable portion seems to suffer from persistent cognitive, emotional, or behavioral
issues that require clinical intervention.

Reconceptualizing COVID-19 not merely as an isolated event but rather as a focal point for
various pathogenic influences alters our approach to mental health during and following
pandemics. It emphasizes the necessity for proactive mental health assessments, ongoing
follow-up studies, and customized interventions especially among those with established
psychiatric or neurodevelopmental predispositions.

Future investigations should prioritize longitudinal multimodal research integrating
biomarkers, imaging techniques, and genetic information to clarify causal relationships while
identifying populations at risk and developing targeted treatments. By employing an
integrative biopsychosocial perspective , healthcare professionals can more effectively
address the evolving psychiatric implications arising from the COVID-19 period.
Furthermore, recent Al-driven systematic reviews have emphasized the potential of natural
compounds such as Peganum harmala and Nigella sativa in modulating neurochemical and
inflammatory pathways. These insights may inspire future investigations into integrative
therapeutic approaches for post-COVID neuropsychiatric manifestations[41, 42 ].
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