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Abstract

Increasing attention has been directed toward the role of the autonomic nervous system in the development and
persistence of chronic disease. While autonomic dysfunction has traditionally been examined within individual clinical
conditions, a broader unifying framework may exist. This hypothesis paper proposes that systemic visceral dysautonomia
can function as a disease-modifying substrate that links diverse pathological processes including post-viral injury,
haemodynamic instability, surgical trauma, and chronic inflammatory disease.

The proposed model suggests that sequential physiological insults may induce a progressive state of autonomic priming,
resulting in impaired vagal regulation of visceral organs. Once established, this dysregulated autonomic state may
amplify inflammatory signalling, disrupt gastrointestinal motility, alter immune modulation, and increase vulnerability to
functional disorders.

Drawing on emerging literature in neuroimmunology, autonomic physiology, and post-viral syndromes, this paper
proposes a conceptual framework in which autonomic instability acts not as a primary disease but as an amplifying
physiological environment capable of modifying disease expression across multiple organ systems.

The hypothesis provides a potential explanatory mechanism linking conditions such as eosinophilic oesophagitis,
functional gastrointestinal disorders, dysautonomia syndromes, and post-viral autonomic instability. If validated through
empirical investigation, this model may encourage a shift toward viewing autonomic regulation as a central component
in chronic disease vulnerability.
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Introduction

The autonomic nervous system plays a fundamental role in maintaining physiological homeostasis across multiple
organ systems. Through dynamic interactions between the sympathetic and parasympathetic branches, the autonomic
network regulates cardiovascular stability, gastrointestinal motility, immune signalling, and inflammatory modulation.

Recent research has increasingly identified autonomic dysfunction as a contributing factor in a wide range of chronic
diseases. Conditions such as postural orthostatic tachycardia syndrome (POTS), functional gastrointestinal disorders,
chronic fatigue syndromes, and post-viral syndromes have demonstrated strong associations with altered autonomic
regulation [1,2].
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However, most studies have approached dysautonomia as a condition-specific phenomenon, rather than considering
whether autonomic dysfunction may act as a shared physiological substrate capable of influencing multiple disease
pathways simultaneously.

This paper proposes that systemic visceral dysautonomia may function as a disease-modifying substrate, influencing the
severity, persistence, and expression of otherwise unrelated clinical conditions.

Conceptual Background

Autonomic Control of Visceral Systems

The vagus nerve serves as a major communication pathway between the central nervous system and visceral organs.
Through this network, the autonomic nervous system regulates:

» gastrointestinal motility

» gastric acid secretion

« inflammatory signaling

e immune responses

e cardiovascular stability

The cholinergic anti-inflammatory pathway has been identified as a key mechanism by which vagal signalling modulates
immune responses [3].

Disruption to this regulatory pathway may therefore produce both neurological and inflammatory consequences.

Post-Viral Autonomic Injury

Several viral infections have been associated with long-term autonomic dysfunction. Emerging evidence suggests that
viral injury may affect autonomic pathways through mechanisms including:

* Neuroinflammation

e immune dysregulation

e microvascular injury

« direct neural damage

Persistent dysautonomia has been widely reported following infections including:
¢ Epstein—Barr virus

e influenza

¢ SARS-CoV-2

These findings suggest that viral injury may act as an initial priming event within the autonomic network.

Sequential Physiological Insults
Following an initial autonomic insult, subsequent physiological stressors may further destabilize autonomic regulation.

Potential Amplifying Events Include:
¢ haemodynamic shock

e surgical trauma

« prolonged inflammatory disease

« chronic pain syndromes

Within this model, the cumulative effect of these stressors may gradually produce a state of autonomic vulnerability,
characterized by reduced regulatory stability across multiple organ systems.

Proposed Model: Systemic Autonomic Priming
The proposed framework describes a three-stage progression.

Stage 1: Initial Autonomic Injury

An initial physiological insult disrupts autonomic regulation.
Possible Triggers Include:

« viral infection

« severe inflammatory disease

* neurological injury

At this stage, symptoms may be intermittent or subtle.
Stage 2: Autonomic Amplification

Subsequent physiological stressors reinforce autonomic instability.
Examples Include:
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¢ haemodynamic compromise
¢ major surgery
e systemic inflammatory responses

These events may progressively impair vagal regulatory function.

Stage 3: Systemic Visceral Dysautonomia

Once autonomic regulation becomes persistently unstable, multiple organ systems may become vulnerable to functional
disruption.

Potential Manifestations Include:

» gastrointestinal motility disorders

« visceral hypersensitivity

e immune dysregulation

« inflammatory amplification

Importantly, in this framework autonomic dysfunction acts not as the primary disease but as a modifier of disease
expression.

Implications for Chronic Disease
If systemic autonomic priming exists, several clinical observations may become more understandable.

Functional Gastrointestinal Disorders
Conditions Such As:

« functional dyspepsia

« irritable bowel syndrome

« eosinophilic oesophagitis

may partially reflect altered autonomic regulation of gastrointestinal motility and immune signalling.

Post-Viral Syndromes

Persistent Symptoms Following Viral Iliness May Arise From:
¢ autonomic instability

» altered inflammatory signaling

« dysregulated cardiovascular responses

Multisystem Symptom Clusters

Patients Frequently Report Symptom Clusters Affecting Multiple Systems Including:
» gastrointestinal function

e cardiovascular stability

« fatigue and exercise intolerance

These patterns may reflect systemic dysautonomia rather than isolated organ disease.

Testable Predictions

The hypothesis generates several testable predictions.

¢ Patients with chronic functional disorders will demonstrate higher rates of autonomic dysfunction compared with
controls.

» Sequential physiological insults will correlate with increased autonomic instability.

* Measures of vagal tone may correlate with disease severity.

» Therapeutic interventions that improve autonomic regulation may reduce disease burden.

Research Directions

Future Investigation May Include:

 autonomic testing in chronic inflammatory diseases

» heart-rate variability studies in gastrointestinal disorders
* longitudinal studies following viral infections

» neuroimmunological investigation of vagal signalling

Advances in autonomic physiology measurement may allow these relationships to be explored more directly.

Conclusion

The autonomic nervous system represents a central regulatory network connecting neurological, cardiovascular,
gastrointestinal, and immune processes. Disruption within this network may create a physiological environment that
amplifies disease processes across multiple organ systems.

Public Health Epidemiol OA, 2026 3


https://www.primeopenaccess.com/international-journals/public-health-and-epidemiology-open-access.asp

This paper proposes that systemic visceral dysautonomia may function as a disease-modifying substrate, linking diverse
clinical conditions through a shared mechanism of impaired autonomic regulation.

While speculative, the hypothesis provides a conceptual framework capable of integrating emerging evidence from
neuroimmunology, autonomic physiology, and chronic disease research.

Further empirical investigation may determine whether autonomic priming represents an under-recognized component
of chronic disease vulnerability.
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