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Background

Benzodiazepine withdrawal has traditionally been conceptualized as a dose-dependent process.
While taper speed matters, this framing fails to explain the marked variability in symptom burden,
destabilization, and recovery trajectories observed clinically.

To better characterize withdrawal physiology, a structured symptom-phenotyping analysis was
conducted in a cohort of 39 consecutive patients, mapping 233 individual withdrawal symptoms
alongside functional outcomes (PROMIS-29).

Methods (Brief)

233-item symptom questionnaire (Benzodiazepine Information Coalition, verbatim)
PROMIS-29 functional assessment

Consecutive patients undergoing supervised tapering

Exploratory clustering and mechanistic grouping of symptoms

Key Finding
Withdrawal symptoms are not random.
They cluster into five reproducible mechanistic axes, each reflecting a distinct stress-response or

neuroimmune loop.

These axes were derived from patient data, not from a preconceived theory.
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Axis 1 — CRH-Adrenergic (Threat Reactivity)

e Mechanism: CRH hypersecretion — locus coeruleus activation — noradrenergic surges
e Clinical signature: morning spikes, internal tremor, panic surges, hypervigilance
e Interpretation: loss of GABAergic “safety signaling” unmasks a threat-dominant stress system

Axis 2 — Excitatory-Neuroinflammatory (ENI)
e Mechanism: glutamatergic overdrive, microglial priming, excitatory-inhibitory imbalance
e Clinical signature: burning, pressure, sensory overload, head pressure, cognitive fog
e Interpretation: excitatory and immune-mediated amplification of sensory signals

Axis 3 — Autonomic Instability
e Mechanism: sympathetic dominance, vagal withdrawal, impaired baroreflex regulation
e Clinical signature: HR/BP lability, orthostasis, temperature dysregulation, Gl dysmotility
e Interpretation: failure of homeostatic regulation under stress

Axis 4 — Motor / Gating (Cerebellar-Basal Ganglia)
e Mechanism: impaired GABAergic gating in motor and sensory-integration circuits
e Clinical signature: akathisia, motor agitation, disequilibrium, internal motion pressure
e Interpretation: noisy motor prediction and error-correction systems

Axis 5 — Sensory Irritation / Mast-Cell Reactivity (MCAS-Overlap)
e Mechanism: mast-cell activation interacting with neuroinflammatory and autonomic loops
e Clinical signature: flushing, itching, chemical sensitivity, temperature reactivity
e Interpretation: immune-sensory amplification acting as a modifier across axes

Phenotypes
Nearly 80% of patients clustered into three dominant phenotypes:
e CRH-dominant
e ENI-dominant
e Autonomic-dominant
More than 50% demonstrated MCAS-overlap, amplifying symptom burden and volatility.

Core Insight
Withdrawal tolerance is less a dosing problem and more a systems-stability problem.
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Clinical Application: Stabilization Before Dose Reduction

The Five-Axis Framework allows targeted stabilization of dominant stress loops before and during
tapering, improving tolerance and reducing destabilization.

Below are mechanism-aligned management principles — not rigid protocols.

Axis 1 — CRH-Adrenergic (Threat Reactivity)

Primary goal: Reduce perceived threat and adrenergic surges
Stabilization principles

e Predictability of dosing and routine

e Avoidance of sudden dose timing changes

e Protection of sleep and circadian rhythm

Supportive strategies
e Gentle morning grounding (light, posture, hydration)
e Avoidance of overstimulation early in the day
e Adrenergic modulation when appropriate (non-sedating approaches first)

Clinical note:
Pushing dose reductions in an active CRH-dominant state often precipitates panic, interdose rebound, or
nocturnal terror.

Axis 2 — Excitatory-Neuroinflammatory (ENI)

Primary goal: Reduce excitatory and neuroimmune load

Stabilization principles
e Slower taper pace
e Strict stimulus control (light, sound, cognitive load)
e Avoid stacking activating supplements or medications

Supportive strategies
e Bottom-up calming (somatic safety cues)
e Nutrient and metabolic support
e Anti-inflammatory and mitochondrial-supportive approaches as tolerated

Clinical note:
Symptoms are frequently misattributed to “anxiety” despite prominent sensory and inflammatory features.

AXxis 3 — Autonomic Instability

Primary goal: Restore homeostatic regulation

Stabilization principles
e Volume support (fluids, salt when appropriate)
e Gentle pacing and graded activity
e Avoidance of orthostatic stressors

Supportive strategies
e Compression garments if tolerated
e Small, frequent meals
e Attention to temperature and positional changes

Clinical note:
Dose changes in the setting of active dysautonomia often worsen global instability.
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AXis 4 — Motor / Gating (Cerebellar-BG)

Primary goal: Reduce motor-circuit noise and sensory gating failure

Stabilization principles
e Avoid forced stillness during akathisia
e Avoid mislabeling as psychological agitation
e Emphasize movement that is rhythmic, predictable, and non-vestibularly provocative

Supportive strategies
e Gentle walking, pacing, or rocking
e Somatic and proprioceptive input
e Careful avoidance of medications that worsen motor restlessness

Clinical note:
Recognizing this axis prevents inappropriate psychiatric escalation.

Axis 5 — MCAS-Overlap (Immune Modifier)

Primary goal: Reduce immune-sensory amplification

Stabilization principles
e Trigger mapping (foods, chemicals, temperature, excipients)
e “Low and slow” introduction of any intervention
e Simplification of regimens

Supportive strategies
e Environmental control
e Gut and barrier support
e Careful consideration of mast-cell-stabilizing approaches when appropriate

Clinical note:
MCAS-overlap frequently explains paradoxical reactions and unpredictable flares.

Integrated Approach

Most patients exhibit more than one active axis.

Management prioritizes the dominant destabilizing loop, then reassesses dynamically.

Tapering proceeds once baseline physiologic stability is established — not by calendar, but by biology.

Conclusion
Benzodiazepine withdrawal is not a failure of willpower or adherence.

It is a stress-biology rehabilitation process.
The Five-Axis Framework provides a structured, mechanistic path forward.

Read the full study on medRxiv.
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https://www.medrxiv.org/content/10.1101/2025.10.07.25336923v1.full
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