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INTRODUCTION 

Chronic multisystem symptom clusters pelvic pain, 

fatigue, urticaria, palpitations, gastrointestinal 

distress, neuropathic pain, and mood dysregulation 

frequently lead to fragmented diagnoses (e.g., mast 

cell activation syndrome, endometriosis, irritable 

bowel syndrome, POTS, chronic fatigue). Existing 

organ-centric paradigms inadequately explain 

symptom overlap and fluctuating courses. NIEIF 

reframes these presentations as emergent properties of 

a dysregulated neuro-immune-endocrine network, 

with mast cells, cytokine signaling, sex hormones, 

and autonomic circuits forming interacting nodes. 

MATERIALS AND METHODS 

Study design 

Narrative systems-biology synthesis integrating 

mechanistic and clinical literature. The manuscript 

follows standard reporting for conceptual frameworks 

and translational hypotheses. 

Data sources and selection 

Peer-reviewed articles from major biomedical 

databases were reviewed for mechanistic evidence on 

mast-cell biology (including MRGPRX2 pathways), 

IL-6/STAT3 signaling, estrogen-immune 

interactions, neurogenic inflammation, autonomic 

testing, and clinical phenotypes (endometriosis, 

POTS, IBS, chronic urticaria, chronic fatigue). 

Conceptual integration 

Mechanistic pathways were mapped into a flowchart 

linking: 

Background: Patients with chronic, fluctuating multisystem symptoms commonly receive multiple fragmented 

diagnoses across specialties. Objective: To present a unified system-biology framework Neuro-Immune-Endocrine 

Integration Failure (NIEIF) that explains convergent multisystem symptomatology and to provide a structured 

diagnostic and management approach suitable for clinical research and journal submission. Methods: Narrative 

synthesis of peer-reviewed clinical, immunological, neurobiological, and endocrinological literature integrated into 

a conceptual model linking mast-cell activation, IL-6/STAT3 cytokine amplification, estrogen-dependent hormonal 

modulation, and neurogenic feedback. Results: NIEIF identifies three interacting pathological nodes mast-cell 

hyperactivation, IL-6/STAT3 cytokine amplification, and hormonal sensitivity (estrogen-dependent) connected 

by bidirectional neuroimmune and autonomic feedback loops that produce emergent multisystem phenotypes. “The 
resulting phenotype includes dermatologic, gastrointestinal, gynecologic, autonomic, neuropsychiatric, and systemic 

features that fluctuate with stress and hormonal cycles.” Conclusions: Framing chronic multisystem, 

stress-responsive disorders as a network disease (NIEIF) supports phenotype-based subclassification, targeted 

multimodal therapy, and coordinated interdisciplinary care. “Recognizing NIEIF as a network disease rather than 
isolated organ pathology offers a cohesive framework that may improve diagnostic clarity, therapeutic coherence, 

and long-term outcomes. 

Keywords: Neuro immune endocrine axis; mast cell activation; IL 6/STAT3; dysautonomia; multisystem 

inflammation. 



Neha Laskar, Int. J. Med. Pharm. Sci., 2026 2(7), 912-915 |Research 

 

                   

INTERNATIONAL JOURNAL OF MEDICAL AND PHARMACEUTICAL SCIENCES                                                                   913 

Original Article 

• Mast-cell activation (IgE and non-IgE pathways, 

MRGPRX2), 

• Cytokine amplification (IL-6/gp130/STAT3 

axis), 

• Hormonal modulation (estrogen effects on 

immune regulation), 

• Neurogenic feedback (vagal afferents, 

sympathetic overactivity, microglial priming). 

Diagnostic framework  

• Core laboratory panel: serum tryptase; plasma 

histamine; urinary methylhistamine; IL-6; 

TNF-α; CRP; ESR. 

• Autonomic evaluation: tilt-table testing; 

heart-rate variability analysis. 

• Exclusion testing: targeted organ-specific 

investigations to rule out primary structural 

disease. 

• Phenotype mapping: symptom clusters recorded 

with temporal relation to stressors and hormonal 

cycle. 

RESULTS (Conceptual and Clinical Synthesis) 

Core pathological nodes 

1. Mast-cell hyperactivation: Mast cells act as 

sentinel integrators at epithelial, vascular, neural, 

and mucosal interfaces; MRGPRX2 explains 

non-IgE pseudo-allergic reactions and drug 

intolerance. 

2. IL-6/STAT3 cytokine amplification: Functions 

as an inflammatory memory amplifier sustaining 

chronic signaling and promoting 

neuroinflammation, angiogenesis, and immune 

persistence. 

3. Hormonal sensitivity (estrogen): Estrogen 

enhances mast-cell degranulation and upregulates 

IL-6 transcription, contributing to female 

predominance and cyclical symptom fluctuation. 

Network interactions -Bidirectional neuroimmune 

loops link peripheral inflammation to central 

microglial activation and HPA-axis instability; 

sympathetic overactivity and neuropeptides 

(substance P, CGRP) further stimulate mast cells, 

creating self-perpetuating cycles of dysregulation. 

Emergent phenotype -Patients present with 

overlapping dermatologic, gastrointestinal, 

gynecologic, autonomic, neuropsychiatric, and 

systemic symptoms that wax and wane with stress and 

hormonal changes. Objective testing may be 

intermittently normal, complicating diagnosis. 

DISCUSSION 

Systems-level interpretation 

NIEIF shifts the clinical lens from isolated organ 

pathology to network failure, explaining partial 

overlap with established syndromes (MCAS, IBS, 

POTS, endometriosis) without full diagnostic criteria 

for any single disorder. 

Mechanistic implications 

• Mast cells translate diverse triggers into 

inflammatory output, explaining disproportionate 

symptom amplification. 

• IL-6/STAT3 provides a mechanistic basis for 

chronicity and treatment resistance via 

transcriptional programs that sustain 

inflammation. 

• Estrogen modulates immune set-points and 

explains sex differences and cyclical 

exacerbations. 

Clinical and therapeutic implications 

Single-target therapies are often insufficient. A 

multimodal management strategy is proposed: 

• Mast-cell stabilization: H1/H2 antihistamines, 

mast-cell stabilizers (e.g., cromolyn), avoidance 

strategies for triggers. 

• Cytokine modulation: Anti-inflammatory 

lifestyle interventions; consideration of targeted 
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biologics in refractory, well-phenotype cases 

(research context). 

• Hormonal rhythm regulation: Menstrual cycle 

aware management; endocrine consultation for 

selected patients. 

• Autonomic rehabilitation: Graded exercise, 

volume expansion, compression garments, and 

autonomic retraining where indicated. 

• Neuroimmune resilience: Sleep optimization, 

stress-reduction therapies, and 

cognitive-behavioral strategies. 

Research priorities 

• Prospective cohort studies to validate phenotype 

clusters and biomarkers. 

• Mechanistic studies linking MRGPRX2 

activation, IL-6/STAT3 signaling, and estrogenic 

modulation. 

• Randomized trials testing multimodal 

interventions versus standard organ-specific care. 

LIMITATIONS 

This manuscript is a narrative synthesis and 

hypothesis-generating framework; empirical 

validation is required. Biomarker variability and 

heterogeneity of clinical presentations present 

challenges for standardized diagnostic criteria. 

CONCLUSIONS 

NIEIF offers a coherent system biology model for 

chronic multisystem, stress-responsive disorders. 

Recognizing network-level dysregulation can reduce 

diagnostic fragmentation, guide phenotype-based 

interventions, and prioritize interdisciplinary research 

to improve outcomes. 
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