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Abstract
Some patients present with overlapping but unexplained symptoms pelvic pain, fatigue, urticaria,
palpitations, gastrointestinal distress, neuropathic pain, and mood dysregulation. These symptoms,
traditionally diagnosed under separate labels (endometriosis, MCAS, IBS, dysautonomia, chronic
fatigue),We share a unifying pathophysiological signature disruption of neuro-immune-endocrine
coordination.

We define this as Neuro-Immune-Endocrine Integration Failure (NIEIF), clinically observed as the
Purusharth–Neha Multisystem Stress-Responsive Dysregulation Syndrome (PN-MSRDS). NIEIF
represents a systems-level breakdown in communication between mast cells, cytokine networks,
neurogenic circuits, and hormonal regulators. This article expands the mechanistic model, clinical
spectrum, diagnostic algorithms, and therapeutic rationale for this newly characterized condition.

1. Introduction
Patients with chronic multisystem symptoms often move between gastroenterology, gynecology,
dermatology, neurology, psychiatry, and cardiology without receiving a unifying diagnosis. Conditions
such as: Mast-Cell Activation Syndrome (MCAS), Endometriosis, Irritable Bowel Syndrome (IBS), Postural
Orthostatic Tachycardia Syndrome (POTS), Chronic Spontaneous Urticaria, Unexplained pelvic pain,
Chronic fatigue and sleep dysregulation Neuropsychiatric symptoms (anxiety, irritability)are frequently
overlapping but treated in silos.

Clinical patterns strongly suggest a shared systemic dysfunction involving: Mast-cell
hyperresponsiveness, Cytokine amplification especially IL-6/STAT3, Hormonal sensitivity especially
estrogen-dependent loops, Neurogenic cross-talk and autonomic instability

NIEIF provides a cohesive framework to integrate these domains into one systems biology disorder
rather than many organ-based disorders.

2. Pathophysiology of NIEIF
NIEIF arises when the neuro–immune–endocrine network loses synchrony, transforming normal stress
responses into self-amplifying pathological loops.

2.1 Mast-Cell Overactivation as the Primary Node
Mast cells in skin, gut, uterus, bladder, and vasculature respond to: Neuropeptides (Substance P, CGRP),
Estrogen and progesterone fluctuations, Stress hormones (CRH), Environmental triggers (pollutants,
microplastics, EDCs)

Dysregulated mast cells release: Histamine, Tryptase, IL-6, TNF-α, Prostaglandins, leukotrienes, Nerve-
growth factors (NGF)
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This results in: Pain sensitization, Vascular instability (palpitations, POTS), Skin and gut inflammation,
Hormonal reactivity

MRGPRX2-mediated activation explains non-allergic flares, drug intolerance, and stress-evoked
episodes.

2.2 Cytokine Amplification via IL-6 → JAK → STAT3
After activation, mast cells stimulate stromal and immune cells to produce excess IL-6, which triggers
STAT3 nuclear translocation.

Consequences: Sustained inflammation even without triggers, Increased angiogenesis, tissue edema,
Persistence of endometriosis lesions, Central neuroinflammation and sickness behavior, Autonomic
imbalance and fatigue, STAT3 is considered the “master amplifier” of NIEIF.

2.2 Neurogenic Feedback: Brain–Body Loop Disintegration
Peripheral inflammation signals the brain via: Vagal afferents, Circulating cytokines, Dural lymphatics
(glymphatic pathway)

Central effects: Microglial activation, Altered limbic neurotransmission, HPA-axis instability, Sympathetic
overdrive

This causes: Palpitations, tachycardia, POTS, Anxiety, irritability, Sleep disturbances, Sensory
hypersensitivity, Sympathetic neuropeptides then re-trigger mast cells, closing the loop.

2.3 Hormonal Node: Estrogen as a Pathology Multiplier
Estrogen surges: Increase mast-cell granule content, Up-regulate IL-6 transcription, Reduce regulatory T-
cell activity

Clinical implications: Premenstrual worsening, Flare-ups during ovulation or luteal phase, High
prevalence in women of reproductive age, Exacerbation of pain, urticaria, GI symptoms

2.4 Epigenetic Reinforcement
Chronic exposure to stress and inflammation alters: DNA methylation ,Histone acetylation ,Mast-cell
transcriptional set-points ,Microglial reactivity thresholds

This “locks” the system into a high-gain, hyper-reactive state.

2.6 Systems Biology Integration
Three interlinked nodes define NIEIF:

M node: Mast-cell hyperactivation

C node: Cytokine amplification (IL-6/STAT3)
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H node: Hormonal sensitivity

Their interactions produce emergent phenomena: Chronic pain syndromes, Dysautonomia ,Cutaneous
flares, Neuropsychiatric disturbances-like bowel dysfunction

NIEIF is thus a network disease, not an individual-organ disease.

3. Clinical Phenotype
NIEIF produces a recognizable but polymorphic syndrome, with symptoms across organ systems.

Dermatologic manifestations, Urticaria (chronic or inducible), Facial flushing, Dermographism,
Burning, stinging episodes, non-allergic drug reactions

Gynecologic/Pelvic manifestations, Endometriosis-like pelvic pain, Dyspareunia, Cyclic symptom
flares, Infertility in some cases

Autonomic manifestations ,POTS ,Tachycardia episodes ,Heat intolerance ,Temperature regulation
disturbances

Gastrointestinal manifestations ,IBS-D/IBS-M symptoms ,Bloating, early satiety ,Food intolerances
,Cyclic nausea

Neuropsychiatric symptoms ,Brain fog ,Irritability/anxiety ,Sleep disruption ,Stress sensitivity

Systemic/Constitutional features ,Chronic fatigue ,Myalgias and widespread pain .Exertional
intolerance ,Episodic hypotension or dizziness

4. Diagnostic Framework
4.1 Clinical Red Flags Suggesting NIEIF

Multisystem symptoms without clear organic basis

Flares linked to stress or hormonal changes

History of drug/food sensitivities

Combination of dermatologic + autonomic + GI + pelvic symptoms

4.2 Laboratory Evaluation
No single biomarker yet; supportive markers include:

Serum tryptase (normal in most)

Plasma histamine

Urinary methylhistamine

Serum IL-6, TNF-α

CRP, ESR
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ANA/autoimmune profiles

4.3 Autonomic Testing

Tilt-table test for POTS

Heart-rate variability

4.4 Imaging / Organ-Specific Tests
Used mainly to rule out other conditions.

4.5 Phenotype-Based Subclassification

Cutaneous-dominant

Pelvic-pain dominant

GI-dominant

Autonomic-dominant

Neuropsychiatric-dominant

5. Management Implications
5.1 Treatment Principles Multi-system involvement requires multi-node stabilization ,Targeting mast
cells alone is insufficient ,Cytokine modulation + hormonal regulation + autonomic rehabilitation are
essential

5.2 Established Therapeutic Pillars

1. Mast-cell stabilization H1 + H2 blockers ,Ketotifen ,Cromolyn

2. Cytokine modulation, Anti-inflammatory nutraceuticals ,Low-dose naltrexone (LDN) ,IL-6-lowering
lifestyle interventions

3. Hormonal rhythm stabilization, avoiding extreme estrogen fluctuations, Gynecologic evaluation when
indicated

4. Autonomic rehabilitation ,Hydration, salt loading ,Compression garments ,Graded exercise therapy

5. Neuroimmune stabilization ,Sleep normalization ,Stress-modulation strategies ,Gut–brain axis
interventions

6. Conclusion
NIEIF represents a unifying pathophysiological model for widespread, multi-organ symptoms
traditionally diagnosed as separate disorders. By recognizing the interconnected loops of mast-cell
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hyperreactivity, cytokine amplification, hormonal modulation, and neurogenic feedback, clinicians gain a
systems-level understanding of chronic inflammatory and stress-responsive diseases.

NIEIF as a framework can improve diagnostic clarity, therapeutic coherence, and patient outcomes.
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