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Abstract

Contemporary medical models frequently conceptualise disease within organ-specific or pathway-specific frameworks.
While highly effective in many contexts, such approaches may not fully account for the complexity of multi-system
iliness, particularly where symptoms evolve longitudinally and demonstrate variable expression across physiological
domains [1,2].

This paper proposes that autonomic nervous system instability may function as a diseasemodifying substrate influencing
the manifestation of diverse clinical conditions. Drawing on systems physiology and narrative-informed observation, the
concept of “autonomic vulnerability” is introduced to describe a state of reduced regulatory resilience within autonomic
networks, including vagal and baroreflex pathways [3,4].

A sequential model of physiological insult is outlined, in which cumulative stressors—such as viral disruption,
haemodynamic instability, and surgical intervention—contribute to progressive dysregulation [5,6].

Using eosinophilic oesophagitis as an illustrative example, the paper explores how autonomic dysfunction may influence
gastrointestinal motility, mucosal defence, and neuro-immune signaling [7,8].

Introduction

Medical science has traditionally advanced through the localisation of disease processes to specific organs, tissues, and
molecular pathways. This reductionist approach has yielded substantial diagnostic precision and therapeutic innovation
[9]. However, complex chronic conditions increasingly challenge this model, particularly where multi-system involvement
and temporal variability are evident [10].

Patients with such conditions often demonstrate evolving symptom clusters that resist classification within single-organ
paradigms. This suggests that disease expression may be shaped not only by local pathology but also by the functional
state of broader regulatory systems [3].

This paper advances the hypothesis that dysfunction within the autonomic nervous system may represent one such
regulatory influence.
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Conceptual Framework: Autonomic Vulnerability

The autonomic nervous system (ANS) plays a central role in maintaining physiological homeostasis, regulating
cardiovascular, gastrointestinal, and immune functions [11]. Vagal pathways, in particular, have been shown to exert
anti-inflammatory effects through the cholinergic anti-inflammatory reflex [4].

The concept of autonomic vulnerability is introduced to describe diminished regulatory adaptability, consistent with
observations in dysautonomia and chronic illness syndromes [12].

This reframing aligns with emerging systems medicine perspectives, which emphasise networklevel dysfunction rather
than isolated pathology [1].

Sequential Model of Physiological Dysregulation
First Insult: Viral or Infective Disruption
Post-viral autonomic dysfunction has been widely reported, including in post-COVID syndromes and other viral illnesses

[5].

Second Insult: Haemodynamic Instability
Baroreflex impairment and altered cardiovascular autonomic control are recognised contributors to chronic dysautonomia

[3].

Third Insult: Surgical/Systemic Stress
Surgical stress is known to induce inflammatory and neuroendocrine responses that may disrupt autonomic balance [6].

Implications for Disease Expression

Autonomic dysfunction may influence disease expression through:

» Motility disruption — well documented in gastrointestinal dysautonomia [7]
e Barrier dysfunction — linked to mucosal immune activation [13]

¢ Neuro-immune dysregulation — mediated via vagal pathways [4]

These mechanisms are increasingly recognised in systems biology approaches to chronic disease!.

Illustrative Application: Eosinophilic Oesophagitis
Eosinophilic oesophagitis (EOE) is an antigen-driven inflammatory disease characterised by immune-mediated
oesophageal dysfunction [8].

However, variability in disease expression suggests additional modulatory influences. Emerging evidence supports
interactions between neural regulation, motility, and immune activation in gastrointestinal disorders [7,13].

Reduced vagal tone and altered neuro-immune signalling may therefore contribute to disease persistence or severity.

Narrative and Hypothesis Generation
Narrative medicine has been recognised as a valuable tool for understanding complex illness and generating clinically
relevant hypotheses [14].

Longitudinal patient experience can reveal temporal and systemic patterns not readily captured in conventional clinical
frameworks.

The link to the flip book presented at the end of this paper provides chapter by chapter the development of this
hypothesis and the rationale behind each point made. Please click on the links and follow so that the 64-page document
can be read is the background to this paper.

Implications for Medical Education

This framework aligns with calls to integrate:

¢ systems thinking in medicine [1]

« longitudinal patient-centred care models [14]
o complexity-aware clinical reasoning [10]

Conclusion

This paper proposes autonomic dysfunction as a disease-modifying substrate, contributing to variability in multi-
system illness expression. This systems-based hypothesis aligns with emerging literature in neuro-immune interaction,
dysautonomia, and complexity science.

Further empirical research is required to validate this model and explore its clinical applicability.
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