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Abstract

Chronic illnesses such as Long COVID, ME/CFS, POTS, stroke, diabetes, cancer, and
post-viral syndromes share a common but under-recognized biological thread: the patho-
logical interaction between coagulation, immune activation, and protein misfolding.This
lecture explores how inflammatory molecules, hyperactivated platelets, endothelial injury,
and fibrin(ogen) structural changes converge to form amyloidogenic fibrinaloid microclot
complexes (FMCs). Central to this process is amyloidogenicity: the intrinsic tendency of
certain protein sequences and inflammatory mediators to adopt β-sheet–rich, misfolded
structures that can template further misfolding through cross-seeding. In inflammatory
states, fibrin(ogen) becomes highly susceptible to this process, allowing immune and in-
flammatory proteins to integrate into growing amyloid-like clot structures. These com-
plexes are not passive by-products of disease; they act as catalytic, pro-thrombotic and
pro-inflammatory surfaces that trap cytokines, complement factors, and acute-phase pro-
teins, resist fibrinolysis, and drive persistent microvascular obstruction. The result is tissue
hypoxia, ischemia–reperfusion injury, endothelial dysfunction, and chronic symptom per-
sistence across multiple organ systems. Drawing on nearly two decades of work using
fluorescence microscopy, scanning electron microscopy, proteomics, imaging flow cyto-
metry, and microfluidics, this presentation shows how immune molecules cross-seed into
fibrin(ogen), creating fibrinolysis-resistant amyloid structures that perpetuate thrombo-
inflammation. Data from Long COVID, post-viral syndromes, stroke, diabetes, cancer,
and neurodegenerative disease are integrated to argue that thrombo-inflammatory amyl-
oid pathology is a unifying mechanism across many chronic conditions. Finally, the lecture
discusses how these discoveries open new diagnostic and translational pathways, includ-
ing point-of-care microclot detection, biomarker-driven stratification for clinical trials,
and objective monitoring of treatment and rehabilitation strategies.

Key Takeaways:

A. Clotting is not just coagulation. Microclots are complex, amyloidogenic protein
assemblies that integrate fibrin(ogen), inflammatory molecules, immune complexes,
and cellular debris. Their biological impact depends on structure, content, and activ-
ity, not only size or number.



B. Immunity and coagulation are inseparable. Inflammatory molecules, NETs,
complement proteins, and platelet activation directly shape clot structure. Immune
dysregulation drives pathological clotting, and pathological clotting feeds back into
immune activation.

C. Amyloid is central to chronic disease. Fibrin(ogen) can adopt amyloid-like
structures under inflammatory conditions. Cross-seeding by inflammatory proteins
creates fibrinolysis-resistant microclots that persist in circulation and tissues.

D. Microvascular injury explains systemic symptoms. FMCs obstruct capil-
laries, seed on blood cells and endothelial surfaces, and generate thrombin. This
drives ischemia-reperfusion injury, endothelial dysfunction, and multi-organ symp-
toms seen in Long COVID and related disorders.

E. Diagnostics must move beyond symptoms. Objective biomarkers such as mi-
croclot burden, platelet activation, and proteomic signatures allow biological strat-
ification of patients, enabling better trials, monitoring, and personalized interven-
tions.

F. From discovery to translation. Point-of-care microclot detection, imaging-based
diagnostics, and multi-omics integration offer realistic paths toward accessible dia-
gnostics and better clinical trial design.
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